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WHAT IS TAX REVOLT
ALL ABOU T?

Why are thousands upon thousands
of America ns - loyal Americans 
r isk ing trou bles with IRS by refusing
to fi ll out the 1040 ret urn? And , mo re
to the poi nt, are they getting away
wi th it Of is the IRS moving in and
confiscating their property and throw
ing them in ja il?

There are several reasons why th is is
happening. Some people are fed up
with the high cost of government, and
their corrolaints have a lot of sub
stance. Some object on constitutional
grounds, and it seems likely that their
object ions would stand the test of the
courts, if they could get a hearing...
which is unlikely . Others are fighting
the unfairness of the income tax
system, which is riddled with tax
loo pho les fo r special interests, the
result of which is that the tax fa lls
almost enti rely o n the small taxpayer
wh ile big business and the rich go free.

So we have the scene of the IRS
co nce nt rat ing on th e peopl e not pro
tected by spec ial laws and large cam
paign cont ribut io ns: t he sma ll bus
inessman and the small taxpayer . The
resu lt is no co ntest. . .73 ,000 IRS
employees spend over 1% b ill io n do l
lars a year and use eve ry means at
t he ir disposal, fa ir o r fou l, to give the
taxpayer the works. Compare th at
with the post office which has
618,000 erm fovees and a smaller bud
get! Those are 1973 figu res, by the
way .

How much of a case do the people
have who are opposed to gove rnme nt
waste ? There have been a lo t of books
o n the subject, and many official
stu dies (which have been largely ig
nored by the administ ration) of ways
of cutti ng down governmen t. One
measure w hic h might be of interest is
the cost per capi ta per year for th e
federal governme n t. In 1800 the cost
was $2 per cap ita ! In 1820 it we nt
down to $1.9 0. In 1840 it was $1 .85 .
By 1900 it was up to $7.50. 1940 saw
it up to $41.1 0 each . Just five years
la ter it had gone up to $320 per capita
as the Roosevelt administration put
hu nd reds of thousands on the govern
ment payrol l. In 1960 it was up to
S522 and last year it went up to
S 1365 fo r each person in the coun try!

That's quite a growth...reminds
one of cancer. Unfortunately , fir ing
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people doesn 't get many votes, so
government grOM and grows and
grows.

Th ere has been a basic ch ange in
w ho is payin g the bil l. It has gradually
changed fro m indust ry pick ing up
most of the tab (80%) to the midd le
inco me taxpayer, who is now
shou ldering 80% of the tab . Th is has
been gradual as industry has been ab le
to get Congress to rewrite the tax
laws, bit by bit, via contribu tions to
election campaigns, well heeled lob
byists, and payoffs. Unfortunately
there has been no well paid lobbyist
for the taxpayer, and the result is the
p resent system, which takes about
50% of your income in taxes of one
kind or another .

Now, what about that business of
the consti tution? T he ar~ment is that
the income tax law vio lates severa l
co nstit utional guaran tees, the prima ry
be ing the Fifth Amend me n t wh ich is
supposed to p rotec t Americans against
being co mpelled to bear witness
against one's se lf. The 1040 return,
wh ich bears no Mirand a wa rn ing,
clea rly vio la tes that amendment.
When you fill th at out and sign it
w it ho ut c rossing o ut th e perju ry
c lause at the bottom, you have bo rn
wit ness against yoursel f and the IRS
can put you in prison. The me re
threat of this has forced tens of
tho usands of c it izens to pay whatever
the IRS demanded of them, right or
wrong.

A number of tax revo lt believers
have been submitting th e 1040 with
the perjury clause crossed ou t and no
figures - just thei r name and add ress.
O ne o f these was taken to cou rt by
the IRS and , o n Sep tember 28 , 1973,
he won the case. T he IRS produced
155 wit nesses to p rove that the d efen 
dant had rece ived an income of over
$2 1,000 during 1968-69·70 and had
filed no information other than h is
name and add ress. The jury deli 
berated 15 minutes and returned a
verd ict of not guil ty . After th e verdict
t he prosecut ing attorney was reported
to have said that if people di scover
that tax st rikers are winning, it will
cost billio ns in lost taxes.

The fourth amendment is supposed
to protect you agai nst search and
seizure, yet the IRS has made it a
practice to come in and se ize records
and p roperty without court action.
T his ca n happen o nly if you don't

kno..... you r rights. The IRS has no
r ight to see you r record s, cancelled
checks, e tc.. without a court order
describing in detai l exactly what they
are to see...if it is a check the order
should give the date, number, who it
is made out to, and the amount, etc.

The IRS works on gall and fear .
With the IRS code to back them up,
agents feel free to void the constitu
tion, including amendments IV, V, VI,
VII , VIII , XII I. Many parts of the IRS
code wo uld never stand the test o f a
court showdown, so agents are very
careful abou t which cases t hey perm it
to go to trial and wh ich they settle
o ut of co urt. As it stands now the
taxpayer mu st bear the ent ire cost o f
a t rial when the IRS prosecutes h im,
and that ho lds whether he is p roven
gu ilty o r innocen t! Even if the ta x
payer sues the rRS to get back money
taken illega lly he must pay all court
costs. Further , if the IRS decides to
assess you, you are not permitted to
take them to court to prevent the
assessme nt. And this is despite the 7th
amendme nt which states that in any
matters where the controversy shall
exceed $20 the right to t ri al by ju ry
shall be preserved.

Well, this could go on - it is
appalling. A new edition o f " T ax
Revolt : USA" is available f rom Liberty
Lo bby, 300 Indep endence Avenu e,
S E, Wash ington DC 20003 for $5
(u nless th ere has been a price in
c rease ).

There is a !Towing literature o f tax
revolt . We'll t ry to keep you info rmed
o n what is happeni ng in th is field .

One of the basics o f keeping the
IAS o ff your back is to be in fo rmed
about how t hey wo rk and what their
limi tations are. Remember that when
an agent contacts y ou to go over your
records he cou ld easily be a special
agent looking fo r material to put you
in p rison. T his is particularly impor
tant if you have any possib le enemies
in governme nt or with good friends in
government. Remember that sad ex
perience has shown that there are
agents who will u se every di rty trick
known to do you in. When you talk
with them ..if yo u rea lly feel yo u
have to. . .t ake along a witness or two
and a tape recorder. They will pro
bably drop the whole matter rath er
than let you make a recording. Th ey
have no right to stop yo u from ma k
ing a record ing. Remember , Miranda
warning o r no, when you ta lk with an
agent you are co nfessing and can end
up indicted for fraud.

The 1040 re tu rn is so comp licated
and backed up by so ma ny contred ic
tory laws that no two IRS agents can
awee o n what tax is due in most cases.
This makes you a sitti ng duck , if you
fill ou t the fo rm and sign it, complete
with perjury clause. The only law you
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have on your side is the law of
averages... unless you have a sizeable
refund ccmi ng, the chances are you
won't meet your friendly agent. But
once you do meet him - watch out!

NEVER EXT END
When the IAS came to me and

asked for an extension, I in turn asked
my local lawyer what to do. He said
to sign the extension. I have now good
reason to believe that I was seriously
mislead . Had I had any understanding
of the situation and not just depended
upon my lawyer for counsel, I would
never have signed the extensions.

Just recently there was a case where
the Tax Court threw out an extension
which was obtained under duress. A
plumber won about 528,000 in the
Irish Sweepstakes and his lawyer
helped him file his tax return in which
he averaged the income, a standard
technique. Three years later, just two
weeks before the time ran out for the
IAS to audit the return , an agent
called and said he wouldn't allow
income averaging on the winnings of
wagering. The plumber answered that
the ticket was a gift from h is brother
and not a wager. The agent th reatened
the plumber with seizing his property
if he wou ldn't sign the extension, so
he agreed .

The court ruled the ex tension in
valid and the plumber didn't have to
pay any extra tax.

If you are faced with a demand for
an extension, consu lt a tax attorney,
not a family lawye r. Beware of the
IAS agen ts, they have no good things
in store fo r you .

PUNISHMENT BY IRS
When the Justice Department was

anxious to get a witness to testify
before a g:and jury they were appar
ently able to get the local IAS district
d irector to assess the witness for
51 ,542,000 and immediately seize his
home, automobiles and bank
accounts. The witness went to the
U.S. District Court and asked for an
injunction to stop the IRS, charging
the deficiency was a phony to harass
him and coerce him into testifying on
the other case. He got nowhere unti l
he worked up to the Third Circuit
U.S. Court of Appeals, where he
finally got an ear. This court in
structed the District Court to consider
the complaint.

How can IAS get away with things
like this? Apathy on the part of the
people is responsible. If concerned
taxpayers would raise hell - write to
Congressmen, newspapers, and pro
test, these things would be stopped.
We get mad when the military dcta
torship in Greece pulls stunts like this,
but we put up with it when it happens
right here in the U.S.

.~~ ......~ .

RADICAL CHANGE NEEDED
Many people who have carefully

investiga ted the whole tax setup be
lieve that it is time to sit down and
work out a whole new system - one
that will be fair for the average man
and small business. Is there any good
reason why big business should be
able to get out of paying taxes almost
entirely? And how about the big
salaried executives who pay little or
nothing? If the load of taxes was split
more equitably it would be a lot less
strain on the average taxpayer, even
without cutting down on the enor
mously overgrown government.

Most of the systems of taxing that
have been proposed would enable the
country to do away with the IAS.
Getting away from the system that
has deve loped where special interests
have been able to sway legislation to
protect themselves, leaving the load
for the groups without the power,
would be a good idea .

This is not to say that it would not
be beneficial to cut back on govern ·
ment spending. Many top economists
have estimated that the current bud
get cou ld be cut in half and little in
services would be lost.

MORE READER'S STORIES
Another 73 reader ca lled with an

IAS harassment story . Seems he was
an emp loyer at the ti me and got a call
from the IRS. They claimed that he
had not sen t in his withhold ing tax
collections fo r the qua rte r. He said
that he had, and had the records to
prove it . They said they had no record
of it and if he didn't pay up
imed iately they woul d pad lock his
place. The with hold ing came to $4200
and the fine was $6100, a total of
510,300 they wanted right on the
spot.. .o r else.

He managed to come up with the
money. Eventually the IRS did get
their records straightened out and
returned the money, but they left a
lot of g:ey hairs behind them.

And how about the reader who
decided the only way he could go was
to payoff the IRS at so much a
month -- it was just too expensive to
fight. So he has to wait for the form
to send in with his check each month.
But the form often comes so late that
it is not possible to meet the deadline,
making him liable for a fine . If he
sends in .t be check without the form
the IRS does not post the payment
and sends him a notice of default,
with payment due within 10 days.•.
or else.

IRS, CONT INUED
More and more readers are sending

in stories of their brushes with the
IRS_ ..and some of the tales are truly
frigh tening. You may be sure that

these wi ll be kept confidential , if you
have any news of general interest to
the readers along this line.

Several readers have brought this
series on the IRS to the attention of
their local papers and ed ited versions
of the IRS editorials are being furn ish
ed for syndication. In these most of
the references to 73 Magazine are
removed since paper readers wouldn't
understand what 73 is. The more
outlets for this information there are,
the more likely it is that the IRS will
have to back down on the gestapo
tactics. You can help.

CHOPPER ONE FLAP
The story in the TV Gu ide about

the February 7, Chopper One program
got the 73 phone ringing. It was about
an invalid ham operator who boot
legged on the police band with false
distress rressaces. Obviously we didn't
need any bad PA like that...coast to
coast and seen by millions of im
pressionable kids of all ages.

I tried calling the ABC network in
New York and appealing to their
better nature with helpful suggestions
of multi-million dollar libel suits on
behalf of all amateurs, international
boycotts of participating sponsors'
products, and th ings like that .

Then I got on 20m and got ama
teurs all around the country to call
their local ABC stat ion and put the
screws on as tight as they coul d
loca lly.

The program wen t on as scheduled,
complete with bootleggi ng ham raising
hob on the police band. It seems that
there was this bored twelve year old
ham, K6XEG, who fou nd the ham
bands dead during the daytime and
thus was unable to prevent himself
from tu ning up on the police (and
other bands) and putti ng in false
alarms. His mother wrung her hands,
explaining that he was a nice boy, but
she couldn't do anything with him.

Guess what ham, after being given a
sharp rsk-tsk by the police after send
ing Chopper One on a wild goose
chase to an exploding refinery, just
happened to overhear some crooks
planning a heist using CB communica
tions? Our ham hero, unable to bring
himself to use the telephone when he
can zap the police radios, passed the
word along to Chopper One direct.

As per Aesop, the police were not
all that anxious to buy the story until
the kid patched the CB channel
through on the police radio for them
to hear for themselves. The baddies
were caught and the kid given a
Chopper ride. They should have
thrown him out over Disneyland .

Come on you Californias, don't let
these stupid things happen on tele
vision . The next time you hear that a
ham episode is being put together



Fig. I, Canadian version of the Slow to Fast
Scan converter.
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This month 's picture shows the elaborate
setup at W6KZL. Glen Is an old DXer with a
top country score and an impressive mobile
DX record to boot. He , like many of us, has
found Slow Scan TV the "most fascinating
mode" of today. The Robot Camera is on
the left and looks either at the operating
position or into the box below the camera.
The box houses four 60-watt lamps on a
variac and an adjustable shelf . Next is the
JO" W6MXV monitor and below it is the
homebnw flying spot scanner on !he left
and 5" MacDonald lOOnitor (no te viewing
hood) on the right. Moving on around is the
Sony Cassette Deck, 755-3 ~ceiv8r and
Swan SOO-Cx. The unit abort' the 755·3 is a
4·1000 kw linear. Power supply is in his
garage (!).

pulse output" jacks to the unit for
testing future circuits or simulta
neously running two picture tubes off
one monitor. By employing the pre
viously mentioned ideas, one should
be able to expand his present Slow
Scan gear at a minimum of cost and
effort. After a ll , why bu ild
unnecessary circuitry , eh?

The W0 LMD Slow Scan TV Key
board is reatly catching on, and quite
a few of the fellows have presently
built working copies. I understand
VE7JA is produc ing pc boards on the
unit for a reasonable sum, and that
Meshna Electronics in Massachusetts
has ASCl l keyboards...some as low
as seven dollars. (Surp lus...better
check them before buying them at
that price.) It looks like the keyboard
is destined to become a real "biggie."

Don't forget the Dayton bash com
ing up later this month . There 's quite
a bit of Slow Scan activity planned
and it looks like some revolutionary
ideas may be revealed. In fact , I have
iust received word Robert, W0LMD,
has his Slow to Fast Scan converter
going and is watching Slow Scan
pictures on a reg..llar tv . The unit uses
130 ICs, and Robert will have it at
Dayton!

Fig. 2, Schematic of how you can U&e your
camera as a common Slow Scan Generator.
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Incidentall y, I have just heard over
the air that WB9LVl, has a digital
slow to fast scan converter working,
and his unit interfaces to an osclui
scope, rather than a tv , This was sort
of a surprise because very few people
even knew he was working on a scan
converter. His approach eliminates the
need for generating a "channel 5" tv
signal, at the expense of requiring an
oscuuscooe... interesti ng. I hope to
have more information on his unit
soon.

l wonder if you have considered
using you r camera as a common Slow
Scan generator fo r other video sources
like, for example, a Fl ying Spot Scan
ner? One suggestion for accomp lishing
th is is shown in Fig. 2. Sync pulses

could be taken from the camera to
trigger the extra sweep circuits in the
Fly ing Spot Scanner , and a SPDT
switch added to the camera would
select either the internal or external
video input. The " output level" pot
would be adjusted to equal the signal
level from the camera's previous stage.
High voltages (excluding accelerator
and phototube voltages which could
be obtained from a simple flyback
oscillator unit) might also be obtained
from the camera in some cases.
Although I never ran into the problem
of two sweep circuit inputs loading
down a pulse generator, (sync cir
cu its). If I had a simple one transisto r
dc amp lifier wi th an input resistance
of about 250 KH fo r isolation . it
would have overcome the problem. (I t
coul d even invert if you had t he
wrong phase polarity.) I rigged up an
arrangeme nt somewhat simi lar to this
a while back when building my 12"
monitor. I was not sure about how
bright or sharp the picture would be,
or if my yoke would line up properly.
(Actually, I was too anxious to see a
12" picturel] So I paralleled my
newly built sweep circuits with the
ones in my W6MXV monitor, applied
voltages from some other circuitry I
was also testing, and it worked fine. In
fact, the next time I have the 'MXV'
monitor down , I plan to add "sync

'.0'• ••..,••
,~,

However , this gives you a fair under
standing of how Slow to Fast Scan
conversion can be accomplished. The
pictu re is converted into binary code,
loaded into "storage 1" at a slow rate,
shifted into "storage 2" where it is
read out and recirculated at a fast
rate, while the next frame loads
"storage 1." The D/A converter con
verts the binary code to Fast Scan
video. The unit differs from the U.S.
version in that a picture can be viewed
from "storage 2" while the next in
coming picture is loading "storage 1."
Bill and John plan to have a working
prototype at the Dayton Hamfest, and
wou ld like to hear from any interested
parties. Possibly they will be able to
furnish descriptive info rmat ion to
seriously interested individuals. Bil l's
add ress is 222 Park Row S. #6,
Hamilton 24 Ontar io, LBK-2K5. The
day of the Slow Scan monitor, as we
know it...with P7 crts and h igh
voltage supplies. may well be on the
way out with rep lacements being con
verter units that connect between
your receiver and, maybe, (visualize
this) a large "wall tv." But don't take
this wrong...shift register storage
units are still presently too expensive
for commercial manufacturers to use.
Hams can build these units using
surplus memories because their units
do not demand 100% reliability .

Dave Ingram K4TWJ
Rte. 11, Box 499, Eastwood ViI. 50N
Birmingham Ai 35210

Recently, I briefly described re
search being conducted on the Slow
to Fast Scan converter by a group of
U.S. hams. Si nce then I have also
received word from Bill Montgomery
VE3GZM, and John Vandenberg
VE3DVV, on a similar scan converter
unit they have been bu ild ing fo r feed
ing Slow Scan into a regular (Fast
Scan) TV. Although the two groups
have not been in contact with each
other the converters are quite similar.
The Canadian version is shown in Fig.
1, considerably simplified, naturally.
Logic Gating, 2 speed clocks, write/re
circulate logic, etc. would be requ ired.
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LOOKI NG WEST
A 34/94 repeater is on the air in

L.A. - on 220 MHz. that is. While
much of the planned activity for l%m
came to a screeching halt when we
heard that the upper part of the band
was to become a citizens radio service,
no t everyone was scared off by the
news. It is a fact that there is probably
mo re 220 FM activity in L.A.• than in
the rest of the country combined . We
have five open repeaters on that band.
the latest of which is the proud work
of Warren Andressen WA6JMM.
Warren originally started the project
with Bill Duhaime WA6NTW, of
reOM FM Sales in L.A. Due to an
unexpected increase in his workload,
Bill had to actively drop out of the
machine's developmen t for a w hi le.
But Wa rre n carried it on and now has
a working system that all reports say
is top notch. By the t ime you read
this the repeater will be installed in its
perma nent ho me some 1200 ' above
the L.A. basin and open to all who
wish to use it . Thanks to Warren's
c raftsma nship and Bill's site. another
inroad has been made in the effort to
keep 220 in the amateur service .

SOS can stand for more than just
what 1M! have become accustomed to
having it mean . Recently, it became

the unofficial name for a new simplex
users group that is in the process of
forming. Save Our Simplex is made up
of those amateurs that feel repeaters
are beginning to encroach on too
much of the available band spectrum
and fee l that their voice has gone
unheard in FM's development. The
in it ial aim of this organization is to
oppose the establishment of the dis
puted 34/94 repeater in the Los
Angeles area. They have a further
goal, though , of protecting well
established simplex channels from be
ing repeaterized . Again, it must be
emphasized that there are almost as
many hams on simplex out here as
there are repeater opera tors; not all
ama teu rs are repeater oriented .
Simplex , as well as remote-base opera
t ion o n simplex channels is a well
estab lished way of lifp. in and around

L.A. , and many want it to continue.
Tho ugh the organizational name may
change, at present a committee is hard
at work writing a charter and set of
bvtews for the group . I suspect much
more wilt be hea rd from them since
they constitute a considerable part of
the L.A . FM scene.

WA211VK/6

50 MHz BAND
Bill Turner WAfJA BI
Five Chestnut Coon
si. Peters MO 63376

WB4EQW wrote in mid-Januerv in
quiring as to where he might find an
SB-1I0 for sale. A week later I received
another letter saying he had found
one. Ron says the January contest was
a failure from Huntsville, Alabama. He
heard some good scatter but with only
a single 6 146 and fou r elements at 35'
he couldn't make the grade. He did
manage 11 groundwave contacts in
four states. wacci was the high point
o f the co ntes t, runni ng S7 o n ground
wave into t he converter/2B receiver.

WA7 ECY writes fro m Gresham O R
that he run s an S B-1 10 and 6 elements
on SS B and a lso has AM and FM
capabilit y on 6 m. Scott lists 40 con
tacts in B states duri ng January. Best
OX fo r the month was WB4G IJ in
Memph is TN. Sco tt men tions ex
cellent success in working Southern
Californ ia on scatter during weekends.
Neighbor K7ZCB is running a TR -6
and 6 eleme nts. Newly active in the
vici nity are WA7WVN in Portland
proper and WA7 RED across the
Columbia River in Vancouver WA. It
sou nds like Portland is becoming a hot
bed of ectivitv.

The latest SPESM newsletter sug
gests that anyone interested in the
passage of HR3516 (authorization for
the FCC to require filtering in TV sets
to elimi nate interference from ama
teur and CB operating within their
assigned allocations) write The
Honorable Harley 0 _ Staggers, Chair
man House Interstate and Foreign•
Commerce Committee, 2366 Rayburn
Building, Washington DC 20515, to
express their views. I have also re
ceived a copy of a petition calling for
passage of HR 3516 from WA9UBI.If
you want to put an end to the
majority of TV I complaints by re
quiring manufacturers to design to a
quality standard rather than a price
this is your opportunity. Write your
letter o r peti tion, talk it up on the air,
bring it up at club meetings. Only by
massive reaction do we stand a chance
of passage.

Ray K5ZMS/5, says SMIRK has
grown to 62 members in 14 states and
2 foreign countries. When membership
reaches 100 an additional awards pro
gram will go into effect for contacti ng
100, 250, 500 and 1000 members.
The Texas SMI RK net meets at BPM
Central on 50.2 with 50.175 as alter
nate. Additional state nets are planned
as membership allows. To become a
member you must contact 6 current
members and send their call, SMIRK
number, date and time of contact
along with $2 to cover printi~ and
postage to Ray at 7158 Stone Fence
Drive , San Antonio TX 78227. In
return you will receive your member
ship certificate, SMI RK number and a
copy of the club by-laws. There is no
additional fee for the awards program.

Spectrum International . P. O. Box
1084 Concord MA 01742. distributes•
the Microwave Module Ltd line of
converters for 50 throug, 1296 MHz.
The manager of that organization was
kind enough to provide a sample 6m
receivi ng converter, the MMc 50, for
evaluation. Over a 3(kjay per iod the
converter was used on groundwave,
scatter and Es. The resu lts were very
good in all cases. Sensit ivity and noise
figu re were excellent when used ahead
of a popular transceiver tuned to th e
10m l-f . Dual-gate protected MOS
FETs are used in both the RF and
mixer stages while a b ipo lar is used in
the oscillato r. All the transistors are
"made in U.S.A." types , should re
p laceme nt ever beco me necessary
there would be no problem in find ing
spares. The co nverter is housed in a
d ie cast box with BNC fi ttings for RF
connections and feed throughs for the
power supply. The printed circuit
board quality and workmanship are as
good as you wilt find anywhere. The
entire design and construction are well
carried out and leaves little to be
desired.

There are several options available
among which are an oscillator output
for frequency measurement or use in a
transmitting converter and special low
noise figure units, though the latter
would be gilding the lily for 6m where
external noise predominates. I am told
that Spectrum International measur
ing equipment which is put to work to
wiring the last little bit from each un it.

The specs at a glance are:
Size 11.43cm x 6.35cm x 3.18cm
Power
Requirement
Impedance

N.F.
Gain
Price
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we Most li kely o nly heard on the West Coast .
X The transmission is not included on the stat io ns schedule.
A blank under " Actual" means that the transmission is listed
in the station's schedule but ha s not actually been heard.

1 "Australian" Service
2 Lower sideband ell tending into exclusive amateur portion
3 Lat in American Serv ice
4 North Amer ican Service
6 Tirana Relay
7 Beamed to Northern part of South America
8 Splatter to 21435 ISSB)

for ourselves . When we do , someone is
going to be embarrassed. Jamming of
this type won' t he lp anything. Since
RM knows that it is in tentional, they
will continue their transmissions on
this frequency to protect their other
ones. However , if they get comp la ints
that SWL's are not hearing them
through the hams , hcoetuuv they will
give up the entire 40m band . Unfor
tunately, during the early part o f the
transmission to the U.S. all of RM' s
non-40m frequencies are effectively
jammed. Obviously, we wil l have to
co ncern ourselves with these jamme rs,
before we can co nv ince them to give
up 40. Except for the 7240 jammi ng
(sweep type ) and an occasional
" noise" jammer on 7280, the 40m
tr ansmissions are clear. Possibly the
others are done by VOA stateside
transmitters which can 't lC9ally go on
40, so that's why they are so clear.

This is purely conjecture, but the
most likely country to jam trans
missions to the U.S. is the U.S.

I tried the W2EEY active OF an
tenna from the October 1973 issue of
73, but was extremely disappo inted
with it . The antenna works better
wi thout the transistors than with
them . .I'U try a modification of the

·z·,.... ...···~·..·_ ·...·...-.·,·_··...----.•• ..,' . _ .•. _ .•. .- ..•. _ ...=..• . - ..•... ........... ._ . . _.-...,..J.. .. , ~
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Jonathan Tara W88DBN
16260 Greenfield

Detroit MI 48235

In this month's column there are
two Intru der Chase lists. The first list
is of every Intruder except Radio
Moscow. Radio Moscow's ope ratio ns
on the 40m band are so ex tensive that
I have included a separate listing of
them If you know of any correc tions
to be made in either list, let me know
so that I can update them.

The RM 7240 transmission is being
jammed very effectively by someone.
When I call ed the FCC to find out
where the jammer was, they sa id that
they "cou ldn't give out that informa
tion." I thou~lt we stopped jamming
back at the Bay of Pigs.

Th is is one of the big reasons for
the Intruder Net. If the FCC won 't
tell us where they are, we can find out

INTRUDER LI ST

Frequency
Actual Listed Station Time
3952 X BBC' 054~

7050 R. Cairo (V. of the Arab s) 0300-0800
7063 7065 A. Tirana 2200·2230.. .. " " 2230.2300

" " " .. 0000-0030
" " .. " Ql()().0200
" " " " 0330-0400

7064.5 IWe) " R. Iran 020<>2000
7075 R. Cairo 2100- 2355
7090 A. Tirana 0430-
7095 (WeI R. Pe king (Home Service ! 2038-1615
7100 R. Stalion " Peach & Progress"2,3 ooooooso

" Trans World Radia 2 072D-085O
7120 A. Pek ing 3,5 ()()()().OO55

" R. Pekmg4.5 0100-0155.. A. Peking3.5 O2OQ.0255.. R. Peking4.5 0300-0355
7150 BBCI 0545·0915
7240 BBCl 0545-0915

7260 BBC3 220o-QQ15.. 88CB 0015-0415
21450 Voice of America7 1520·2000

l an guage

English
Arabic
English
French
English
Portugese
Arabic

Ara bic

Engl ish
English
Spanish
English
Spanish

English
English
English
Spa nish
Spanish
Russian

ARRL 80m OF antenna in the AR RL
Antenna Handbook for 40, and report
on it next month if it works well.

The Association of North American
Radio Clubs has started up a fre
quency coord ination committee . They
will recommend frequency changes to
broadcasting stations to avoid con
flicts between interfering or poten
tially interfering stations. Hopefully
they will be able to give us some help
on 40m.

A new one I'd like some reports on
is the Swiss Broadcasting Company on
3985, wi th an omnidirectional an
tenna. I think we have a case here,
because of the antenna, even th ough
broadcasting is legal between 3.9 and
4.0 MHz. The transmission I heard
was in Engl ish from 0700 to 0730.
Also, a new (as far as I know) intruder
is now on 7095 from 0500 to 0530
Sunday UT (Saturday Local) in
French with no interval signal. Maybe
someone out there who knows French
can identify this one. I have a tape if
someone wants to translate it. How
ever, it is quite loud . The only thing
listed on this frequency is Tirana and
Peking, and it doesn't sound like
either one of these. Also, the 7064.5
transmission from R. Iran seems to
have been discon tinued . The num
erous Chinese transmissions at t he
bottom of 40m are starting to come
through on the East Coast. . .now I
know what it 's li ke on the West Coast.

Congratulations to the ARR L for
their handling of the ATTY mess on
20m. I guess th is was enough to push
them over the edge into action for a

change, rather than sitting there col
lecting information. This signal seems
to have settled in around 5 .8 MHz, a
comfortable distance from 20m.

It seems that a lot (if not most) of
Russian military communication is
carried on in CW, much of it in ham
bands. Quite often the stations are
"disguised" as hams by using a call
similar to U.S. ham calls. However,
the Russian military is either incred
ibly stupid or else they don' t deliver
call books to Si beria. They can usually
be dist inguished by th eir " funny
sounding" calls. Li ke, wo uld you
believe a two letter WB6 ca ll. ..? If
you wo rk CW look ou t for th is type
of thing. Many times hams have been
heard trying to QSO these sta tions,
unk nowing of what they really were.
Needless to say , they won't answer! I
have heard stories abou t hams learning
enough about their net procedures to
actually check in and send them on a
wild goose chase, but I'm not recom
mending this !

If you haven 't tried a QSO
zero-beat with a broadcaster (dubbed
"carrier riding" by K6KA) give it a

6



RADIO MOSCOW

Time l anguage Frequencies Notes

2300-0030 Engl ish 7105 (71001, 7150, (71601, 7240 jammed
7185 (71801, 7205.02(7200).
7240, (72601

OQ3Q.0100 sPanish 7105
0030-0100 English (71301 ,7150,7185 (7180), " Radio Kiev"

7205 (7200) , 7240 7240 jammed
these .xmsns only on
Tue., Fri., and Sun. UT

0100-0300 English 7105 (71001. 7150, 7165 (71601, 7150jammed
7185, (7180). 7205 (7200), start ing at 0200
7240, (7260) 82 0200 signals fading

020Q.0300 Spanish 7100,7150
0300 0330 English 7130, 7260 Be th treq's weak and

covered 82 QRM
"Radio Kiev "

03000400 English 7150,7165 (71601. 7185 (71801,
7205 (72001 , 7240

0300-0400 Span ish 7100 Lower S8 in exclusive
amateur portion

0330-0730 Engl ish 7170. 7260 To W. Coast of U.S.
06Q0.0730 English 7110

try . Some are skeptical about the
interference potent ial of th is on
strong stat ions like Radio Moscow.
The f irst hour or so of the RM
transmissions are qu ite loud. but after
that they go downhill , and yo u need
an absolutely interference-free fre
quency to hear it after that. Radio
Moscow repeats it's hour-long trans
mission to the U.S. four t imes. with
the last three repeats on 40 being
highly susceptible to QRM. Maybe we
can at least get them to stop these
redundant later transmissions. As far
as communicating over the later trans
missions o f AM, it works quite well
with locals and sometimes non-locals
as lo ng as you keep the RF gain down.
I heard a W7 tearing up AM com
pletely the other day. The important
thing is to put these frequencies in
use, instead of leaving them clear for
the broadcasters to use.

WBSDBN

NOVICE THEORY
CASSETTE COURSE

All the theo ry you need to pass the
Novice exam is contained o n four
o ne-hour cassettes. The fi rst three
cassettes take you step by step
through the basi cs of electrica l and
elect ron ic theory, tubes, transistors
and antennas, The four th cassette has
questions and answers - up to the
minute questions and answers,

Since most people learn much
better by listening than by reading,
and since a cassette course such as this
can be played while you are driving,
eating lunch, or at any other time you
have an ear open , you don't even have
to sit down and work up a sweat over
your books,

You can even play it in your sleep
and let it soak into your subcon
scious!

The entire course is taught by
Wayne Green, and it's ad lib, no t read
out of a book. The basic text used for
guidance o n the ma te rial covered is
the 73 Novice Study Guide ($41.

Th is set o f four o ne hour cassettes
woul d cost $25 just about anywhere.
but 73 is in the magazine business,
and the mo re Novices there are the
more 73 readers there will be.. .so
the price for this fou r cassette set,
corrotete with a copy of the full latest
FCC re!1-l lat io ns, is only $13.95!

If you got your ham t icket by
memorizing the AR RL Q&A Manual,
perhaps its t ime for you to take this
easy road to learning the basics of
electronics.

In the works are cassette study
courses for the other classes of

licenses. They 'U be announced when
they are ready . For the first time it
will be possible to go way beyond
even a college course in electronics via
tape cassettes...and nothing could be
easier to learn from.

COURIER MOBILE MIKE

Fano nlCou rier has Introduced a
newly designed handheld microphone
- the Courier Model CMM-l, human
engi neered for maximum convenience
and fo r best mobile sound quality,
The CMM-1 Mobile Mike. now stan
dard on all new Courier rigs, is
scu lptu red to fit snugly into the palm
of the hand, but can alse be gr ipped
and held "patmdown." " No-pinch"
switc hing may be accomp lished by the
use of thumb or index and second
fingers. Deep horizontal ribb ing and
ex tended edges act as acoustical bar
riers to backgro und noise yet provide
fo r the fu ll use of di rectional voice
sou nds.

The CMM-1 Mobi le Mike is con
structed of h igh impact plastic in
order to withstand shock and raug,
handling. It comes equipped with a
standard double pole, double throw
switch such as those used with most
transceivers and with a coiled six foot
cord. Wiri ng instructions are provided
for use with equipment using o ther

plugs and connectors or electronic
switchinq. A microphone hanger is
also included.

For further information contact:
Fana/Courier Corp., 990 South Fair
Oaks Avenue, Pasadena CA 91 105.
2 13-799-9164_

10HZ DATA SHEET A V A ILABLE

An advanced line of l GHz transis
tors is described in a data sheet
available from TRW Semicond uctors,
an El ectronic Compo nents Division of
T RW Inc . The imp roved line features
gold metallization and red uced pack
age parasltics that increase relia bili ty,
gain and power output over devices
previously available.

Devices in the 1GHz series are rated
for 1,3, 5 , 10 and 20 watts. Minimum
gain at lGHz is 5dB for the 1 and 20
watt devices and 6dB for the 3, 5 and
10 watt devices.

The new units are for use in the
range 500 MHz to lGHz and are
intended for application in high fre 
que ncy communications in aerospace,
mili tary and industrial equipment .

The 8 page data sheet provides
cerro lete ratings and electrical charac
teristics, package d imensions and
representative power curves for each
device, The data sheet also presents an
extensive amount of app lications in
format io n for ci rcuit designers, inclu d·
ing a discussion of metallization and
reliab il ity, input and output matching
networks, and blocking and bypass
capacitor selection. Schematic dia
grams and parts lists are given for
circuits used to derive performance
data .

Further information and a copy of
the data sheet are available from:
Sales Manager, TRW Semiconductors.
14520 Aviation Blvd., Lawndale CA
90260_213-679-4561_



SEMICON DUCTOR MEMO RY
DESIGN AND APPLICATION

Semiconductor Memory Design and
Application by Gerald Luecke, Jack P.
Mize and William N. Carr p resents a
co mp rehensive guide to th e app lica
tion of semicond uctor storage ele
ments in the construction of larger
memory systems (McGraw- Hili,
$18.501.

The first tex t to analyze emitter
coupled logic (ECL) integrated cir
cui ts, it reviews the evolu tion of semi
conductor tec hnology through its
p resent sta te. The id eas and tech 
niq ues necessary in build ing elec
tronically competitive, cost-effective
memory units are systematically de
tailed. The probably direction of
future developments is also discussed.

To order write : McGraw· Hi ll Boo k
Company, 1221 Avenue of the
Americas, New York, New York
10020.

NEW 2m UNIT

PACI FICOM, makers o f Marine
Gear, is getting into the 2m ham
business with th e in troduction .ot their
Model 200 Hand Transceiver. It offers
6 channels, 100% solid state, "Signa l
Sampler" battery-saver ci rcui t. Oper
ates on batter ies o r fro m 12V ex tern al
power, dual purpose antenna, in
stantly converts from fi xed moun t ing
to portable, plus many more features.

For mo re information contact:
PACIFICOM, 3939 Ruffin Rd. , San
Diego CA 92 123.714·565-7945.

DU AL SOLl D~STATE TIMER
FOR $1.25

A du al electron ic t imer in the fo rm
of a monolit hic IC has been d esigned
and developed by Signetics Corp. fo r a
wide range of uses, includi ng replace
ment of time delay relays. Both halves
of the NE/SE556 dual t imer can
operate independen tly as wel l as
together. They wi ll p rod uce fu lly co n
trollable time d elays between o ne
microsecond and o ne hour . T iming is
adjustable over a rat io of 10 : 1. The
dual t imer can also be connected to
run free, in which case each half can
be set to oscillate at any frequency
between 300 kHz and less than one
pu lse per hou r. Duty cycles are adjust
able fr om 50% down to 0 .01 %.

Fo r m o re informati on wri te:
Signe tics Coro., Sunnyvale CA.

Elect ronic Devices tnc., has added a
new model to t he ir So lid-Tube li ne of
silicon, so lid state, p lug-in rectif ier
tube rep lacements. The new model,
Sefid-Tube A·3DS3, rep laces vacuum
tube rectifiers types 3 DR3 and 3 ES3.

Th is new model jo ins the other
Solid-Tubes in the EDI line in provid
ing a nu mber of advantages over the
vacuum and gaseo us tubes th at th ey
replace. The Solid-Tu bes emit no X·
radiatio n, create no heat , p rovide
greate r reliab ili ty , and since they have
no f il ament they make ideal substitues
in cases where the filame nt or f1y back
transformer is faulty .

Fo r complete information on this
new tube, as well as the full li ne of
Solid-Tubes and a complete substi tu 
t ion chart write: Sales Manager, Elec
tronic Devices, 21 Gray Oaks A venue,
Yonk ers NY.

"

LOW LOSS COAX IAL CAB LE
Anten na Specialists Co., entered

into a joint develop ment with o ne o f
the major cable ma nufactu rers to find
a good cable for UHF mobile installa
tions that combined the low loss of
RGB/U or y,, " Hefiax with the Hexi
bifitv and ease of installation of
RG58/ U. The resu lt was Pro- Flex
450tm. Because its d iameter is larger
tha n AG58/U it requ ires the same
red ucing adap ter or connec to r types
as RG59/ U cable. However, it is a 50
ohm cable.

Fo r more information contact:
Antenna Specialists co., 12435 Euclid
Avenue, Cleveland OH 44 106.

KIRLI AN PH OTO KIT

In th e J une 73 ed itorial a men tion
was made o f Kirlian photography,
about which little is yet understood.
Some of the reported resu lts are ln.
credible. Systems Concep ts, Box 41 7,
W. Hyattsvill e MD 20782 has a kit
available for $20 and inc ludes a h igh
voltage generator, d ischarge plates,
p r in t p ape r, d ev el oping t rays,
chemicals and deta iled instruct ions.
The partners in the concern are
K3TJC and K3TIY. Here's a field just
made fo r amateur experimer.ting.

NEW SOLID·TUBE

Control Signal Company of Denver
has just announced the availability of
the smallest, most corrotete automatic
kever mo du le ever seen. QRP fans
should note that th is little cri tter
draws less than 1 mA from a 9 V
battery when keyi ng, and that the
Company repo rts di fficulty in measur
ing the infinitesimal current when the
key is up. Any supply voltage from 4
to 15V dc may be used.

Home brewers will be impressed
that the module is sma ller than a pack
of cigarettes and weighs only 2 oz.

Mode rn tech no logy has not fo rgo t
ten the CW man ! Th is b ite-size dude
has dot, dash and space memories for
perfect jam-free keying, and has a 6 to
60 WPM speed range capability. And
would you believe a sidetone monitor
is squeezed in there too! Fo r more
informa t ion contact: Control Signal
Company, 5964 W. Columbia Place,
Denver Co 80227.303·794·7234.

NO ISE CANCEL LI NG
NC350 0 M TURNER MICROPHONE

Tu rne r's new NC350DM was
designed soecit iatlv for use in mobile
commu nications applications where
traffic . equipment. motor or any
other unwanted background noise pre
sents a problem.

The Turner NC35QDM has a fre
quency response of f rom 100·8000
Hz. Impedance is 2000 ohms for use
wit h all transistorized equipme nt wi th
inp ut impedance from 600 to 5000
ohms. l t has an output level of -60
dB .

The case of the Turner NC350DM
is manufactured of black cvcotac and
has a steel mesh grille with a soft
rubber lip guard . It has a neop rene,
Sconductor. (1 shielded) coiled cord
which is st rengthened by a telephone
type, st rain relief grommet.

The Turner NC350D:Y'! is wired for
relay switching, but can be easily
converted to electronic switching.

For mo re informa t ion contact:
Turner Division, Conrac Corporation,
909 17th si., N. £., Cedar Rapids IA
52402. 3 19365~042 1.

AUTOMATIC KEYER MOD UL E

R
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the real performer!
specifically for repeater

...or any TWO·METER FIXED STATION OPERATION

With

o
db
db
db-

-Gain compared to Y, wave dipole
- FCC accepted for repeater application
-Based on EIA Standard RS-329

15800 commerce pork drtve,
brook. park. ohio 44142

electrical

THE HUSTLER MASTER GAINER
MODEL G6-144-A
Shipping Wt.: 6.8Ibs. Price: $49.95

6 db. gain over Y, wave dipole

Omnidirectional radiation pattern

Maximum radiation-at horizon

50 ohm feed impedance

Field adjustable-14Q.150 MHz

SWR at resonance-l.2 : 1 measured at antenna

Bandwidth-6 MHz for 2: 1 or better SWR

Power-one kilowatt FM

Feed-Shunt with D.C. grounding

Radiator-5/8 wave lower section. II. wave
phasing, 5/8 wave upper section

~n;cs
Uorporotlo L-- -'

Exporter: Roburn Agencies, lnc.,
New York, N.Y.

mechanical
Vertical element-Ill"

long, 1·1 /8" telescopic
to 3/8" 00 high
strength alum inum

Radials-four, 21" x 3/16"
00 aluminum rod-

Available !rolTl

all distnbut~rs the best!
who recognize

Connector-SO-239

Wind load-26 pounds
at 100 mph.

Wind survival-l 00 mph.

Completely self-supportinq

Mounting-fits vertical
pipe up to 1-3/4" 00

The gain you gain-you gain
transmitting and receiving
get both with Hustler!



SMt

(Amateur Net)

S29.95
$24.00
$12.00

Six channels at 5239 = 539.83 per channel.
Five channels at 5289 = 577.80 per channel . . .

(think about it)

2m FM Transceiver
only $ 00

•o accessories

SMALL --- 8 7/8 x 1 7/8 X 2 7/8"
SIX CHANNELS! Six crystals are supplied. 94/94,

34/94, 16/76
LIGHT WEIGHT! Only 1 lb. 4 oz.
HIGH POWER - 2 watts output (draws 15 mA on

receive, 410 mA on transmit)
LOW INTERMOD - operates near transmitters wi thout

interference.

• Battery Charger, Model 14 BC
• Speaker - Mike - SMI
• Leathe r Case for belt - LCL

Includes steel case to ho ld
the 1402. Plu gs in to ciga r
ette lighter!

12 Watt Amplifier
$ 00

SPEC SHEETS - write Wilso n for com plete info on the
finest hand transceiver on the market.
DEA LERS - Call us about handli ng the Wilson Walkie
Talkies (commercial version avilab le too l. the Wi lso n
beams, and other products.

ELECTRONICS
Box 794, Henderson NV 89015 (702) 451-5791/6650
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G3ZCZ

Please remember that I must have
all information on a given contest at
least 3 months prio r to the date of
tha t co ntest. I have a deadl ine to
meet, and lately I have just about
finished doing the colum n and some
one sends me their informa tion late,
and I have to start al lover, causing me
to be late . In the future , such late
info rma tion wilt have to be d iscarded ,
because I have an obligation to the
readers to meet my monthly deadli ne.
Tha nks.

KR6 CERTIFICATE AVAILABLE
The Rad io Society of Okinawa st ill

awards KR6 Certificates. To qualify
for this Award all OSD's must have
taken place prior to the reversion of
Okinawa to Japan on May 15, 1972.
Aequ irements for the KR6 Award : 5
IAC's or 1 U.S. Dollar. A signed log
book extract of 5 OSD' s with KR6
opera tors verified by t wo licenses
amateu r radio operators, or by an
officia l of a recognized Radio Club or
Soc iety. Submit a ll applications t o the
Radio Society of Okinawa, P.O. Box
465, APO San Francisco CA 96331.

WB8KZD

Florida OSO Party
April 27 and 28, 1500Z to 2000Z

on the 27th, OOOOZ to 05002 and
1400Z to 23592 on th e 28th . Suggest ·
ed frequencies : CW - 1808, and 80
kHz up from the edge of each 3.5 to
28 MHz band, sse - 1818, 3980,
7280, 14318, 21380, 28580. Flo rida
sta tions send AS/T and county , non 
Florida sta tions send AS/T and State,
Province or Country. Stations may be
worked once per band/ mode. CWand
Phone are separate entries and are to
be summed for Florida Club Aggre
gate entries only. Florida stations
score 1 point per OSO. Maximum
mult iplier is 73 (49 states, 12
Provinces, and 12 OX countries).
Flo rida clubs may to tal their mem
ber 's single-op CW and/or Phone
scores, and enter this total in the Club
Ag gregate category . A member's
single-op score may also appear in the
sinqle-op CW and/or Phone categories.
Non-Florida score 1 point per OSO
times number of Florida counties
worked (67 maximum) . Appropriate
awa rds. A sum mary sheet wi th your
name , call, address, c la imed score,
category and customary declarat ion
must be included. No messy entries!
Ma il logs and summary sheet to be
postmarked no later than May 30,
1974 to: Florida Ski p, Con test Chair
man, P.O. Box 501 , Miami Sp rings FL
33 166. Enclose an 8Be stamp for
results.

to TR A ARC, WA0T KK, Wilson Hall,
Iowa State University, Ames IA
5001 0_

County Hunters
SSB Contest

Zero District OSO Party
Florida OSO Party

Georgia aso Party
Connecticut aso Party

APR 12·15

THIS MONTH
County Hunters sse Contest

From 2200z April 12, to 0500Z
April 15. Freque nc ies - low end of
General Phone bands. No cred it for
contacts on the 3943, 7243 or 14336
nets. Exchange report, county and
state (OX give country) . Mixed mode
contacts OK if one station on SSB.
Scoring: Contact with (A) a fixed
station - 1 point, (B) OX stations - 5
po ints, (C) Mobil e stations o n 14 MHz
and up - 5 points, (D) Mobil e statio ns
on 7 MHz and below - 10 points.
Multipliers : For fixed stations - total
U.S. count ies worked , for mobile sta
tions - total U. S. rcoun ties wo rked
plus number of counties given ou t.
Logs must show: date/t ime, sta tions
worked, exchanges, claimed po ints per
contact, number ing of each new
multiplier. A fixed station may be
wo rked only once . Portables and
mo biles c hanging counties may be
reworked. Portable stations are con
sidered fixed for scori ng pu rposes.
Mail logs to: James Willingham
K0A RS, Route 2, Bevier MO 63532.
Deadline : Ju ne 1, 1974. Appropriate
awa rds. Summary and log sheets free
for SASE to above address.

Zero District OSO Party
From 2000Z April 20, to 0200Z

April 22. Suggested frequencies : 70
kHz from low edge of HF CW bands,
3900,7270, 14300,21 370, 28570 0n
SSB. Novices try 3725, 7 125, 21 125.
Exchange RS/T, OSO num ber, sec
tion, and Zeros also send county.
Stations may be worked once per
band. Multiplie r for Zeros: total sec
tions, Zero counties and foreign
cou nt ries. Mult ipl ier for non-Zeros:
total Zero sections and Zero cou nties.
Appropriate awa rds. Logs by May 17,

Tom DiBiase W88KZD
108 6th A venue
Steubenville OH 43952

an Israe li amateu r. In that case set it
up before you go, because the Israeli
whose station you want to opera te
handles all of the paperwork .

APR 20-22
APR 27-28
MAY 11·13
MAY 18-20

•
•

•

Becoming /4X is very easy . Afte r
arriving in Israel you can go to the
licensing office and ask for it . they
will oblige you.

Of course there are a few formali 
t ies and o ne or two min or deta ils to
tak e ca re o f f irst . Num ber one is to
f ind the place. It is located in the
Shalom Towe r, one of the two tallest
buildings in the city. If they put a
repeater up there it could probably
cover the whole Mideast . The other
tall bu ilding is the diamond bourse
located in Hamate Gan. If all other
techniques fai l, just remember that
the number 12 bus drives through it,
literally . The tall or high rise part of
the building is built over two smaller
shopp ing/office bu il dings, one of
which is the only American bank in
the country . The style is rather like a
house made out of bui lding blocks in
which two blocks support the rest,
and the busses d rive through the gap.

When you get there take the
elevator to the 9th floor. Ask at the
information desk on the 9th floor for
"ama teur radio ." You will be directed
as to how to proceed to Room 8 on
the 10th floo r which is not as easy as
it may sound.

Getti ng a license to operate /4X is
simply a matter of filling out a form
and then handing it over together with
a photocopy of your license. In retu rn
vou get a permit to opera te / 4X at no
cha rge. Mind you, you have to specify
each OT H and t he equ ipment you will
be opera ting. They are not set up as
yet to issue permits for short periods,
because as yet visitors do not bring
equipment with them fo r short stays.
There is a 2m repeater in Haifa , so it is
possi ble that they will issue permi ts
for VHF only operatio n in the future.

If you intend to visit Israel, I'd
suggest that you write first and get the
forms and a set of the rules and
regulations, if fo r no other reason
than that they might help you an swer
any problems ra ised at the airpo rt
when you try to bring gear into the
country . The address is: Ministry of
Posts- Engineering Services, Ama teur
Radio Licensing, 9 Achad Haam St.,
Te l Aviv, Israel.

If you are not going to take equ ip
me nt with you, you might be interest
ed in operati ng a station belongi ng to
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Terry Fox WB4JFI
36 12 Barcroft View #302
Baileys Crossroads VA 22041

THE ATV RASTER
First of all, I would like to bring

everyone up to da te on the ATV
repeater. As you probably read last
month in 73 the license came on
January 25, and the first CSO throu!tl
the machine was on January 27, while
testi ng it. We still have some finishing
touches to do on the machine but all
in all it looks pretty good . During the
tests I was able to transmit a snow
free picture up to the repeater and
copy its downlink back with a broad
cast quality pictu re. I was able to do
this because its signal was st rong
enough to override mine. I was using a
UHF loop antenna on back of the
converter . It looks like the repeater is
do ing better than we had ex pected.

I would like to bring A5 MAGA
ZINE to the attention of all ATVers
and potential ATVers. Th is is th e only
U.S. magazine devoted entirely to
Amateur Television, and is a must for
anyone interested in this mode . Its
subscrip tion rates are $2.50 a year for
six issues. Its available from A5
MAGAZINE , P.O. Box 6512,
Philadelphia PA 19138. I know Wi.f'{ne
won't mind a plug for another
magazine if it helps readers in their
continu ing quest for knowledge . Un
like another New England based outfit
73 seems to give cred it when its due,
like when it comes to referencing
from other articles in other magazines.
But enough politics and back to ATV.

Many hams interested in getting on
ATV probably ask themselves, " How
do I get started? Since it is television,
I must need racks of eq uipment and a
spare kilobuck ." Nonsense and bunk!
Even if you're not interested in ATV
read on, we might convert you .

Probably the easiest way to receive
ATV is to buy a UHF TV conve rter.
They are available from most of the
mail order houses at good prices. I got
mine from Lafayette for under $25.
Its a Blonder Tongue model BTX·l 11.
They also make a BTX-999 for around
$20, but its a little harder to convert.
To convert the BTX-l 11 you first
remove the unit from its plastic case
by taking out the six screws fo r the
antenna co nnections in the back , then
gent ly push on the visible metal in the
back until the chassis slides out. The

12

next step is to remove the me ta l
bottom by tak ing out the small screw
with the hex head in the center of it.
Now, if you hold the unit with its
fro nt toward you, you can see the
power supply and outp ut amp lifier in
the left half and the UHF co nverte r
itself in the right half. The converter
section is broken up into three sec
tions. Furthest away from you is the
inp ut fil te r section, next is the mixer
a nd the front sect ion is the converter's
1.0. In each section there is a semi
circle of metal with a sliding tab that
shorts it out to g"ound as you tu ne
the unit. These are the inducto rs in
the tuned circuits. One end of each
inductor is hooked di rectly to the
chassis and the o ther is attached to a
terminal strip. Right next to the ter
minal side of these inductors are little
metal tabs that are soldered to the
chassis and run para llel to the induc
tors. These tabs are capac itors that are
used to tune the unit to proper
frequencies. All that is req uired to put
the converter on ATV is to bend these
st rips c loser to each inducto r. It is
advisable to have a cali b rated signal
generator ha ndy to check both fre
quency and sensitivity . If one is not
available, try to fi nd a ham running
ATV in you r area and tu ne the 1.0
capacito r whi le close to his trans
mitter, then adjust the mixer and
filter trimmers when further away
from him. If you can't fi nd an ATVer
around. as a last resor t , find a corn
mercial UHF TV station an d then
tune the 1.0 so thi s station appears
approximately 15 channels higher
than its actual number (example:
channel 20 should be up arou nd 351.
Then yo u can peak the mixer and
fi lter for maximum signal. Also , the
metal bottom does affect the tu ner
slightly, SO check it with the cover on
before putting it all back together.
Now the co nverte r shou ld be tuned up
to cover the ent ire 420-450 MH z ham
band. This fu ll coverage is especially
important if there is even the slightest
possibility of an ATV repeater in your
area . The only other thing you might
need for receiving is a preamp. The
best sensit ivity that you can expect
from a UHF converter alone is about
-8Od B for l OdB quieti ng of the audio
in the TV receiver . In addition, the
UH F co nverters usually don't use very
good mixer diodes, so their noise
figures are fairly poor and a good
preamp would help this tremendously .

At the transmitting end , the best
way to get on is to find a Motorola
T-44 or RCA-CM U·15 450-470 MHz
FM transmitter strip . These two are
by far the easiest ways to transmit
ATV. Both units pUflll out abou t 15
watts average when video modulated
and they req uire next to no modifica
tion to get work ing. The only module-

to r that we have had luck with is the
one described in the December 1972
and February 1973 issues of CST. All
the other modulators require modifi
cation of the grid bypass capac itor to
ach ieve proper bandwidth . Since this
modulator has an extremely low out
put imp edance no modificatio n of the
T-44 's grid bypass is requ ired . This is
good because we have had several calls
from arou nd the country from hams
t hat have modifi ed th eir units, with
resulting problems like wiped finals
from oscillations in the output ampli 
fier, low or no power output, etc.. .so
please, leave that bypass alone! The
W()M ZL modulator is a very simple
4 -tr an s isto r unit of the corn
pfimentarv-svmrretrv design for low
impedance. All the transistors cost less
than one doll ar each, so it's also rath er
. .
tnex pensrve.

Incidently , if yo u do have a corn
plete T-44 don 't throwaway the
power supply or receiver. The receiver
can be used as a UHF to VHF
converter si nce its first i-f co rresponds
to TV channel 4 . Sho rtly I will be
showing you a one tube catho de
follower circuit, so you can use the
T-44 for your UHF converter. Also,
the power supply is a good th ing to
keep, in case of emergenc ies you can
run ATV mobile. The only problem
with this is that you had better have a
good battery and suspension, or the
T-44 will show you o therwise very
quickly. I will be desc ribing more of
the transmitt ing end of ATV later, for
right now just t ry to find a T-44 or
CM U·15 transmitter strip .

For those of you interested in
pu tting up an ATV repeater, we w ill
be making ava ilable copies of the
application and some basics of how
we got it up as soon as we can. Our
repeater uses a T-44 transmitting strip
exciting an AM·1178 arrolifier with a
4CX-250K tube. The receiver starts
wit h two interdigital fi lters to sup
press the transmi tters signal, then a
prearro and then the T-44 receiver
strip whose first i-f is coup led to a TV
set modified fo r vi deo output, which
is fed back to the tran smitter. The
transmitter and rece iver are connected
to a ten dB gain Phelps-Dodge antenna
through a dip lexer. Later, we are
going to rep lace the dip lexer with a
circulator, so we can pick up an
additional six d B throu gh the system.
We have in our control circuitry a
horizontal sync detector, so the re
peater wo n't key up on just a carrier.
In addition, we have both video and
audio I,D. from a charecto r generator
and audio tape.

I think that I had better wrap
things up fo r this issue, and conti nue
next month. Till then, 73's & BCNU
on 439.25MHz ATV.

WB4JFI
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AMSAT
NEWS

Michael Frye WBBLBP
640 Deauville Dr.
Dayton OH 45429

Most of this months column is a
status report for IA·Q-BI, which from
all indications should be launched
somet ime in July of th is year.

A summary of operation results
from OSCAR 6 is now ava ilable and
an edited version wi ll appear in this
column over a 3 issue period starting
next issue. Anyone who would like
the complete summary which is quite
deta iled a nd covers in very m inute
detai l all of the knowledge learned
from the fl ight of OSCAR 6. can send
25t plus a SASE to me at the above
address.

OSCAR 6 is a great achievement for
the world of radio and radio amateurs
in particular. It has shown that ama
teurs are dedicated and they can get
toget her and combine their knowledge
and produce something that has
ach ieved success. OSCA R 6 has shown
that the amateur comm u nity is not
disgruntled and not ready to give into
the ever growing idea th at amateurs
just sit around and take up the alr
waves with useless gab. 1 hope that
this satellite has shown those amateurs
who are thinking of letting their li
censes expire because they feel that
nobody has any desire to join the
amateur ranks, or feels that nothing is
' happening' in t he ama teu r bands.
Amateurs are doi ng some thi ng.

The o nly way we are going to make
any action happen is to cause it
ourse lves. Get invo lved, like the mem
bers of AMSAT have in producing
OSCAR 6 whic h has not o nly bene
fited us but has been usefu l in class
room education and has opened the
eyes of a lot of peopje who two years
ago probably didn't know amateur
radio ex isted !

A·O·B STATUS
As of December 3 1, 1973 ,
AMSAT-OSCAR -B (A -O-B) appears to
be about two mo nths behind sche
dule. T he status svstem- bv-svstem is
as follows :

Al Wiring harness - Completed on
schedule (Nov. 11.
B) Two-to-ten meter repeater
Comp leted , checked out, and now in
burn-in .
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C) Canadian 435 .1 MHz beacon 
Completed , delivered, and undergo ing
tests for possible minor modifications.
0 ) Sensor board , experiment con
trol logic (EC l ), and instrumentation
sw itching regu la tor - All are com
pleted , except the ECl , which is
u ndergo ing modifications to ensu re
agai nst t he transient sw itch ing en
cou ntered wit h OSC AR 6.
E] 2304 .1 MH z beacon - Nearing
complet io n by the San Bernardino
Microwave Society , De livery ex pected
from Cal ifo rnia in the nex t few weeks.
Quad rifi lar antenna is being fabricated
at AP l and RCA. It shou ld be avail 
able in the next month after patte rn
measu rements at RCA.
F) 7Ocm-to -2m repeater - Delivered
by DJ 4ZC in February 1973 and still
in storage.
G) Battery charge regulato rs and
28-volt power regu lators - Shipme nt
from AMSAT- Deu tsch land ha s been
delayed to allow further testing and is
now expected soon.
H) Teletyp e telemetry encoder 
Comp le ted and d e li vered by
W IA -P roject Australis and now
checked out .
I) Morse code tel emetry encoder 
Completed and checked out.
J) Spacecraft structure - Fabricated
and now being assembled .
K) Solar panels , brackets for array
dio des - Comple ted, but wiring [in
elu di ng RF I filte rs) rema ins to be
done.
L) Battery - Comp leted, but a leak
has developed in one ce ll and is being
check ed out.
M) Antennas - Ten-meter anten na
dep loyment mecha nism is sti ll under
development . Combined 2ml7Ocm an
tenna has been desi9"'ed along with
the diplexerl filter, but remains to be
fabricated a nd tested by
AMSAT·Deutschland in Germany .
N) Delta launch vehicle interface
hardware - Fab rication of con ical
interface fitti ng (by AMSAT) is st ill
requ ired . McDo nne ll-Douglas, launch
vehicle co nt ractor, is now begin ning
fabrication o f the Delta attach hard
wa re.
0 ) Comma nd decoders - One u nit
has been corro leted and checked ou t .
The second redundant uni t is COl1l'

ote ted bu t no t yet fully working.
PI Two -me ter bandpass filter (for
two-to-ten meter repeater) - Wide
band Engineer ing is rework ing one of
the filters they shipped to us and
delivery is hoped fo r nex t month.
VE3QB has volu n teered to fabricate a
bac kup filter fo r del ivery in a short
time frame if need ed .
0) Thermal d e sign
NASA-Goddard has been assist ing
with thermal design , and th ey are
currently ref ining the calcu lat ions.
They have come up with a reasonable
explanation fo r the unexpected ther-

ma l behavior of OSCA R 6 , and we a re
now co nfident that the OSCAR 6
overheating problem won 't reoccu r
with OSCAA 7.
Al Codestore - The last of the
COS/MOS integrated c ircu its donated
by ACA have now been received , and
Codesto re is now comp leted and
checked out.
S) Stabili zation system - The st a
bilization magnets h ave been received
and their p ropert ies are now being
measured . The permallo y hysteresis
damp ing rods have been cu t and an
nealed.

TIME SCHEOULE
With the successful launch of the

ITOS-F satellite by NASA on Novem
ber 6 , 1973, it is now expected that
ITOS-G, the miss ion we expect
OSCA A 7 to fly o n , will probably not
be called up for lau nch un til arou nd
Ju ly 1974 .

Ori gina ll y , it was ex pected that a
launch oppo rt u nity for OSCAR 7
wo uld exist aro und th e beginn ing o f
1974. The loss o f ITOS-E during
lau nch on J uly 16, 1973, caused a
reshuffling of the launch schedule,
wi th the result that we find ourselves
with several months available for
additional spacecraft testing.

Orbital Information

Orbit Date Time Longitude
(Apr) (GMT) of Eq.

Crossing "'W

6666 1 0023.4 53.6
6679 2 011 8.3 67.3
669 1 3 0018.2 52.3
6704 4 0113.2 66. 0
67 16 5 0013.1 51.0
6729 6 0 1OB.0 64 .7
6741 7 0008.0 49.7
6754 8 0102.9 63.5
6766 9 0002.8 48.5
6779 10 0057.7 62 .2
6792 11 0152.7 75.9
6804 12 0052.6 60.9
6817 13 0147.5 74.6
6829 14 0047.5 74.6
6829 14 0047. 5 59.6
6842 15 0142.4 73.4
6854 16 0042.3 58.3
6867 17 0137.3 72. 1
6879 18 0037.2 57.1
6892 19 0132.1 70.8
6904 20 0032.1 55.8
69 17 21 0127.0 69.5
6929 22 0026.9 54.5
6942 23 0121.9 68.2
6954 24 0021.8 53.2
6967 25 01 16.7 66.9
6979 26 0016.7 51.9
6992 27 0 111.6 65. 7
7004 28 0011. 5 50.6
7017 29 01 06.4 64 .4

7029 30 0006.4 49.4

WB8LP B
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HAMBOREE

The greater Balti more Hamboree
wilt be held at Calvert Hall College,
Putty Hil l and Goucher Boulevard,
Towson MD (one mile south of Exit
28 on Beltway 1-695), on Sunday,
April 7, 1974, at 10 AM. Food
servic e. flea market, prizes. Registra
tion $2. No table or percentage
charges . For more information
contact: Joe lochte, 5400 Roland
Ave., Balt imore ' MD 21210. or
Brother Gerald Melseed. 8102 La Salle
Avenue, Towson MD 21204.

P.H D.
The P.H.D. Ama teu r Rad io Associa

t ion invites you to attend its Fi fth
Annual North West Missouri Hamfest
in Kansas City MQ on Su nday May 5,
from gAM to 4:30PM. The location
will be in the Kansas City North
Community Center, one mile south of
the Antioch Road, Highway I and 1·35
Interchange . Address is 3930 No.
Antioch Road.

FRIENDLY FESTS

Hamfest! Ind ia na's friendliest and
largest Spring Hamfest. Wabash
Cou nty ARC's 6th Annua l Hamfest ,
May 19 , 1974, 4-H Fairgrounds, rain
or shine. Admission sti ll on ly $ 1 for
adva nced t ic kets ($ 1.50 at gate).
Large flea market, technical sessions,
bingo for XYL's, free overnight
camp ing, plenty of parking. Bonus for
car-pools (4 or more adults per carl .
For more informa t ion or advanced
tickets write: Jerry Clevenger
WA9ZHU, Route 4, Wabash IN
46992:

DEKALB KOUNTY

The De Kalb Cou nty amateurs are
sponsoring a Hamfest o n May 5, from
7AM to 4PM at Notre Dame Hi gh
Schoo l, 3 miles sou th of DeKalb o ff
Ro ute 23. Signs will be posted . Regis
tration is $1 .50 in advance, $2 at the
door. Fo r more information contact:
Crawfords Electronics, 301 Main St. ,
Genoa IL 60135.

KENTUCKY HAM.Q·RAMA

The Northern Kentucky ARC
HafT'loO-Rama will be held Sunday
May 26, 1974 at Boone County Fel r
grounds, Bu rlington KY, f rom 8AM to
5PM, 10 minutes south of Cincin nati
OH on 1-75. Features p rizes, indoor
ex hib its, foru ms, fl ea market, food.
Tickets $1 .50 adva nce , $2 at the do or.
Fo r t icket s and details write: W4PlI,
6 01 Rosemont Ave ., Covington KY
41011.
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DAYTON HAMVENTION

The expanded Dayton Hamvention
will be held this year on Ap ril 26 , 27
and 28 at HA RA Arena and Conven
t io n Center. Open House on Friday to
exhib its with tech nical sessions to ru n
on Satu rday and Su nday . Included
are: OX, ARRL, VHF, FM, RTTY,
MARS, Antenna, Soace-Ccm.. T ran s
mitter Hunts, Ladies Programs and
others. Giant Flea Market for 2 d ay s.
Free bus service from d owntown
Dayt oni via mo tels and hotels. Free
parki ng at the Arena with self
contained traitors and camper units
permitted to park in designated area
overnight. Saturday banquet at 7PM
wi th Se nator Barry Goldwater
K7UGA, as ~est speaker. Regist ra
t io n in advance is $2.50 and $3 at the
do or; Banq uet is $4.50. Advance reg is
tra tion closes April 25. For addi tional
info rmation write for program and
map to Dayton Harnvention. P.O. Box
44, Day ton OH 45401 .

ERIE HAMFEST

The Erie Amateu r Rad io Society
will hold their semi-annual Amateur
Equ ip ment Auction on Su nday After
noon May 5, at 1PM, at Laborers'
Union Hall, 1205 West Perk ins
Avenue, Sandusky OH. Refreshments ,
cash prizes, door p rizes. Talk-in on
94/94 and 52/52.

MESILLA BEAN FEED

Th e Mesilla Valley Radi o Club of
Las Cruces, New Mexico , cord ia lly
Invrtes you to its"Annual Bean Feed
and Swap Meet," to be held April 28,
1974, a t La Me sa P ark.
Priz esiFood/B everages/F am ily Fun.
Informa t ion on 16/76 and 3940 MHz.
For more information contact Whitey
W5 ECQ.

MISSOURI SINGLES

The Missouri Single Side Band Net
will have their annual pic nic at
Memo ria l Park in Jefferso n City MO,
Sunday J une 9 . A covered d ish dinner
will be served at 12:30. Coffee , ice tea
and soft drin ks will be provided by
the net . Door prizes given . All ama
teurs, their families and friends are
invited.

CENTRAL MASS AUCTION

The Cen tra l Massachusetts Amateur
Radio Assoc iat ions an nual auction is
Ap ril 20, at the Knights of Columbus
Hall , Ht. 9, Spencer MA, beginni ng at
1:00 PM Talk-in o n .94 and 3 7/97.
F o r fu r t he r informa tion write :'
WA1F IH/l, 16 22 Worcester Rd., Apt.
4 21B, Framin!tlam MA 01701.

ROCK RIVER HAMS
The Rock Aiver Radio Club of

Dixon IL anno unces their 8th annual
Hamfest on April 28, at th e Lee
County 4·H Fairgrounds, one mile
east of the junction of US 30 and IL
52, in Amboy IL. Tickets $ 1.50 in
advance, $2 at the gate. Tal k-in on
.94.

SEE YOU IN DES MOINES

The Des Moines Radio Ama teur
Associat ion invites you to participate
in the Des Moines Hawkey e Hamfest
a t the Iowa State Fairgrounds in Des
Moines. Su nday, J une 16, 1974,8:00
AM to 6 :00 PM COT. Booth s available
for rental. For further information
co ntact : Alan V. Harris. K000D , P.O.
Box 8 8, Des Moines IA 5030 1.

ROCKY ARRL FEST

The 19 74 AR RL Rocky Mou ntain
Regional Conve ntion will be held Ju ne
7, B, and and 9 , at the Rama da Inn in
Pueblo CO. Pre-registrat io n fee is $6,
at the door $7. Meals , eccomodaticns
and camper /treiler hook-ups will be
available fo r t he th ree days of the
conve ntion at special reduced rates.
S u n day after noon banq uet with
speakers fro m Industry and the Ama
teur Radio Field . For add it ional in
format ion w r ite: Conven ti o n
Committee, P. O. Box 92, Pueblo CO
Bl002.

HUMBOLDT HUMBOLDT
The annual Humbold t A RC Ham

fest is Sunday May 19. a t Shady Acres
City Park, Trenton TN . Flea market ,
ladies activities and a playground for
the children. For information contact
Hugh Wardlaw WB4SLI, 2678 Cole
Drive, Humbold t T N 38343.

BLUE RIDGE

The Blue Ridge Rad io Society of
Greenville SC will hold its annual
Hamfest on May 5, at the Recreation
Building in Cleveland Par k, Greenville
SC. Flea market, prizes, fun from
9AM ti l 3PM . For informa t ion contact
Don Rose W4ZKH, 11 Ivanhoe Circle,
Greenville SC 29607.

IRVINGTON HAM FEST

The Irvington Radio Amateu r Clu b
will hold it 's annual hamfest on Su n
day May 19, 1974, 1-6 PM, at the
Irvington PAL Build ing, 285 Union
Ave., Irv ington NJ. Ad miss ion - 50c!
in advance, $ 1 at the do or. Table
rental - $2.50. Refreshments will be
available . Door prizel l For more infor
mation and advance t ic kets contact
WA2PWZ, 9 Barbara St. , Newark NJ

. 071 05.

MOULTRIE KLUB

T he Moul t rie Amateur Radio Klub
will hold its 13th Annual Hamfest
April 28, 1974 in Wyma n Par k,
Sullivan IL Indo or Outdoor
Ma rket. T icket donat ion $ 1 in
advance - $ 1.50 a t the doo r. For
informat ion write M.A.R.K. tnc., P.O.
Box 327, Mattoon IL 61938.

WALTHAM AUCTiON

Th e Waltham Amateur Radio
Association wi ll hold their annual
auction April 6 at 1: 00 PM at the
Kenned y Memo rial Junior Hi!tl
Schoo l, Lexington St. , Waltham MA.
Tal k-in 04/64 and 52.

73 MAGAZ INE



REPEATER OWNERS

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

REPEATER USERS

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

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHON E: (405) 224·6180
TWX-910-8JO-&l25



By : Gus M. Browning, W4BPD
Drawer " OX"
Cordova, SC 29039

Acccrdinq to tho lat est I ccu find out
the sun spots have not got to the
bottom o f the eleven year cycle.
Even though the sun spots are not
"with us" plenty of good OX still
seems to come through, but you have
to be on when it's coming through .
Many Dx 'ers seem to think that OX
should come through at hours that ' s
convenient to them, never thinking
about hours that is convenient tu
OX station they want to work. If I
was chasing those rare ones I would

fi rst t ry to place myself in th eir
shoes and more or less assume th at
the OX station probably gets off
from their work at 5 P.M. (the OX
stations time) and that it probabl y
takes him one hour to get home
from his job, another 30 minutes to
"freshen up" and get the rig on the
air. After tryine; this time for a
number of days I would then more
or less assume that the OX station
comes home, f reshen ups, mows h is
lawn, do a few more chores around
the house for his XYL (o r h imself),
then gets on the air. Another way it
may be with th e OX stat io n is t hat
he does all th e above and t hen has
his d inner and then gets on the air.
I would try to figu re out the var
ious possibilities of his hours of op
eration and hunt for him at those
hours. Then when you work some
one in his part o f the world I would
do a lot of "inquiring" as to wha t
times that they have maybe heard or
worked the fellow you need. Of
cou rse, inquiring what band, mode,
etc. the fellow uses or seems to like
best . You can get a lot of good OX
in fo on the rare ones from fellows
in nearby cou nt r ies. If you can get
real, " buddy, buddy" wi th a few o f
the OX chasers overseas they can
f ix you up with a few schedules with
the fellow you need for that " new
country" you always seem to "miss" !
Working OX is no problem if you
are on the air when he is and even
easier when you have things "fixed
up". Try it, it WIL L WORK and
and save you from being "stomped to
death" in the big pile-u p.

Do you know that you can check
if t en meters are open by listening
for these beacon stations:
DL~AR on 29000 kHz
GB3SX on 28 185 kHz
VE3TEN on 28175 kHz
V P9BA on 28165 kHz
and 3B8MS on 28190 (that 's over in

Mauritius you know)

You might t ry th ese and see what's
coming through.
r.1EL U SH REEF CAROS are to star t
count ing towards OXCC on April 1,
1974. They now have been approved
by the ARRL.

NEW PREFIX FO R PAPUA A ND

NEW GU INEA: It's jus t P2 from
now on. The P2 takes place o f the
V K in thei r calls. VK9XYZ wou ld
become P29XYZ with their new pre
fix of P2. Good news for WPX boys.

VQ9HCS on Astove Island (counts
same as Seychelles) is active and will
be there until about June 1975. He
was not too active a few months ago.
but had hopes that he could get more
gasoline soon, hope he has plenty by
now. Name is Harry and the rumor
that he has an orchestra composed of
f idd ler crabs, squaking Boehle Bi rds,
whoop ing cranes and turt les are now
t rue accord ing to Robbie, 5Z4ERR of
Nairobi, Kenya (l ion Country, you
know ). Knowing Robbie like I do
I know he probably works Harry
every day about 30 minutes BEFORE
the band opens to " W/K land"! He
used to work me when was all over
the Indian Ocean and brother you
"hear" 5Z4ERR down there!

Thank goodness winter has left
and antenna putting up weather is
again w ith us, and th is year you had
better "get w ith it" r ight away or
you (if you are l ike me) wi l l be still
using th at darn helf-wave all next
winter. This summer I am going to
at least " t ry " . I t's so easy to say I
will start " next week" and then it's
again winter time and another year is
" shot " .

I always say it's not the world th at
is wrong - it 's YOU! You goUa "get
w ith it" Ole Buddy or you are lost in
the storm. Those little Ie's are here
to stay and you had better be try ing
to learn all about them th at you can
or you are going to be "lost" in the
future years. A s for myself, I am
right "in there" building up stuff
w ith them like mad. You can put a
la tta st uff in very small spaces, too .
and they WORK and HOW ;

IF you are going to Okinawa I
suggest that you first wri te t o 5AF/
OCO-AMRS, APO San Francisco
96525 tell ing him your story and after
hearing from him and on ly then would
I pack up my gear. It seems that
you can only get a l icense if you are
act ually living on US mil itary bases,
and hou ses on th ese bases are as
scarce as "hen's teeth" .
WANNA REPORT NON-AMATEUR
QRM in our bands? Just jot
down th is telephone number on front
of your receiver : (202) 632--6975
that is the phone number of the
FCC Monitoring Watch and you can
ph one them anytime, day or night,

HAVE YOU BEEN USING
AMSTAT ? If so, how about sending
them a fu ll report . They have a
qu estionnaire thay will send you and
also a data sheet. Address very short :
Box 27, Washington , D.C. 20044

OX 'ERS ARE THE ELETE
OF ALL HA MS! That's ri ght.
we spend much more money on ou r
gear, about 5 to 10 t imes as much as
the " run of the mill" ham (big beams
cost more than 'h wave dipoles) ,
multi ri gs cost more than single ones,
big rigs cost more than small ones,
we spend more money w ith the elect
rtc company (the electric meter turns
faster with big rigs, you know) , we put
up our antennas much higher than
most others and towers (t all ones)
cost mu ch more than telescoping TV
masts, and on top o f that we are
usu ally better fell ows (except when
th ere is a b ig, fat . p ile-up) then it's
dawg eat dawg ! Now hold your head
up a litt le higher fellow OX'ERS ! h i.
Life is a bowl of cherries and I am
eating m ine and enjoying every little
minute of it. I am dumb enough t o
just "keep smil ing" all the time"
Why not do the same and MAKE
EVERYONE "HAPPY" ?

NEED EITHER MONACO (3A2) OR
SYRIA? Keep in mind that most
all sta tions worked in Monaco are
screened by mountains, and the sa me
goes for sta t io ns operat ing from the
city of Oamiscus, Syria. You might
more or less expec t you r best chance
of a QSO is when the bands are open
v ia the long path. Otherwise you
m ight expect their signals to be on
the weak side if the path is the short
one. When you are pract ically right
up against a mountain that's between
you and who you want to work.

Guess that's it for this month ,

H I::J9J, Jean Lips, t he well known
European Dx'er passed away in
late December. His well known
signal will be missed in the p ile
ups by all o f us. I am su re he
deserves all t he various honors
that the OX world had bestowed
upon him, I personally met
Jean in Europe a few t imes and
he impressed me as a very fine
gentleman and scholar. We art
pass our co ndo lences to Ilis fine
family.

WANNA WORK X UIAA? You
might rey talki ng to " The Pot", Gud
Ole Bill , W7PHO wh o skeds them
now and then. Bi ll " m ight" help
you arrange "something" with the
boys at XU IAA, but , don't try to
rush him, k inda " sneak up on him" !
Guess th is covers the situation for now
CU next month, ..P;r- 8 P 0



A DELAYED

Joe Everhart WA3VHX
Lynnebrook Ap ts . l 8D
Millersville PA 17551

vox

FOR REPEATERS

771i" device could help bring order to your
repeater and also aid you in fulfilling your
logging requirement".

W hile eat ing lunch at a local ham
burger stand a few of us associated

with the lancaster repeater were mulling
over a problem we'd experienced . Though
usually the machine is pretty qu iet, there
are t imes when the repeater is ker-chunked
for no logical reaso n. (For those who may
not know, kerchunking is key ing up a re
peater with a short, unidentified carr ier, and
just letting it drop). M ost often it is due to
locals with itchy m ike button hands or
far-off repeater users who are using another
machine though bursts of carrier reach our
mountain-top site .

Finally, we want our repeated signals to
have call sign identificat ion on our tape for
logging purposes.

From our viewpoint , this is at very least
annoyin g. It makes for wear and tear on
both our equipment and on our ears . The
FCC, too, requi res:

a) Tran smissions be identified by call signs
b) No retransmission o f signals unless de

sired by the originating station .
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So, we kicked around various means of
fu lf ill ing the above goa ls . Severa l methods
of limiting repeater keyup to intentional
users are in common use. Two of these
involve the transmi ssion of audi o tones .

Pl (a Motorola trademark) is th e common
name for continuous transmission of a pre
cise "sub-aud ible" tone be low 300 Hz . A
repeater equipped for Pl use will not
respond to any received signal without the
proper tone. Also used is t he " tone burst"
system, which requ ires the transmission of a
short bu rst of audio tone at the beginning of
each transmission . Further information on
these two systems is given in t he FM
Repeater Circuits Manual" available from 73
M agazine. Both schemes were rej ected
since they discrim inate against the casual
repeater user or trans ient who does not have
either the proper equ ipment or know ledge
of frequencies necessary . Then, too , their
use is no insurance against unidentified
transmissions .

A simpler method was possible, as used
on the Philadelphia 16-76 machine. Thi s is
the use of a t imer whi ch requi res three
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through the use of a specially selected AF relay
... activated by only one watt of RF power
throu~ an RF sensing circuit. During receive,
the antenna by-passes the amplifier and is fed
through the relay to the transceiver. Also of note is
a reverse voltage protection diode which protects
the power transistors from destruction in the event
the amplifier is connected to the wrong polarity.
TPL amplifiers are simple to install and fool-proof
to operate. With proper care. they will provide a
lifetime of dependable service.

COMMUNICATIONS 'NC.
uus YUIlON A"ENUEI HA.THOIlNE . CALIF . '0250 /12131 1"·0131

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

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

. . •TPLVHF-UHFpower
amplifiers
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Fig. 1. Schematic diagram of the delay ed VOx.

seconds of continuous carr ier on the input
receiver to turn on the transmitter . After the
in it ia l turn on delay, the repeater is
cont ro lled by its CO R until a 20 second
lapse in tran smission occurs . After this , the
system requires another three second carr ier
to return to normal operat ion . Though th is
method is sim ple to use, it st ill does not
guarantee that the user will identify himself .

The scheme we came up with is a tim er
with a little more soph ist icat ion in the form
of a voice-operated relay . To key up the
machine, both carrier and audio must be
present for a preset period o f tim e .
Hopefully, the station desiring to use the
machine will identify himself, thu s pro
vid ing the necessary aud io , The ci rcu it then
has a long enough t urn-off delay to allow
normal repeater use.

Circuit Description

Fig, 1, is the c irc uit schemati c. In the
interest of simplic ity both transi stors shown
are really darlington t ransistors . Though
they come in the same package as a regular
plasti c transi stor , they are two cascaded
NPN tran si sto rs on the same si l icon chip .
W i th t he i r hi gher gai n and in pu t
impedance, they make the two transisto rs
do the job of fOU L Q l is a sim p le com mon
em itter amplifier whose over-all gain is
adjustable with the SOOK input potenti
ometer . It supplies a high ac gain and high
input impedance, The input coupling capa
citors were chosen to m inimi ze low fre-

quency ac [be low 300Hz) response to make
the circ uit less sensi tive to hum or PL tones.

Aud io peaks from Q l are coupled to a
full -wave detector through the 10fAF elect ro
lyti c capacitor . The series resistance to th e
3SfAF elect ro lytic cont ro ls its charge- up time
to delay relay pickup , By adjusting the lOOK
potentiometer turn-on de lay is adjustable
from a fraction of a second to about four
seconds .

The resulting dc is applied to the relay
driver Q2 through a resi stive divider These
two resistance values were chosen for a
re lay drop- out d e l ay o f ab o ut 15-20
seconds . In operat ion, the 3SflF capac itor is
kept charged after the turn-on delay by
repeater audio , The long t urn-off delay is
required to keep the VOX c ircui t from drop
ping out the repeater during lapses in
speech or while letting the COR drop out to
reset the repeater timer . Th e relay co ntacts
are used for repeater control.

Construction

Because the circ uit operates at audio,
layout and construction are very non-criti cal
All parts were mounted on a 8x8 cm p iece of
perforated board and hand wi red ,

The parts, too. are pretty much run of the
mil l. Transisto rs Ql and Q2 are Motorola
M P5-A13, but other darlington pa irs suc h as
the M o torola HEP 59100 or GE 2N S30b may
be subst ituted . A lternat ively , those w ithout
a well -stocked junkbox may make their own
darl ingtons as in Fig . 2. Ten percent
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quarter-watt resistors were used throughout ,
but the values are not sac red . You can try
substi tuting what you have, just be su re that
the VOX operates. The elect ro lyt ic capaci
tors were junk box units selected for low
leakage (a few rnicroarnps). I used a fa ncy
printed ci rcuit mount relay for K1 , but any
rclay with a 1000 ohm or higher 12 vol t coil
such as the CALECTRO Dl -967 or Radio
Shack 275-003 will work ju st as well.

\l/ SPEAKER AUDIO DELAY ED
Vox

RECEIVER •
COR

I
\II

RE PEATER
TRANSMIT TER T IMING AND

CONT ROL

Installation and Adjustment

The input impedance is quite high so
receiver aud io can be obta ined from any
po int with a few hundred millivolts of
audi o . We had pl enty of audio across the 8
ohm loudspeaker of the receiver loud
speaker used for local monitoring. The 12
volt de supply must be fa irly clean but
should be easy to f ind since less than 20mA
is requi red . Nat urally, th e VOX should be
shielded from the repeater transmitter rf .
The normally open relay contacts are wired
in series with the COR as in Fig. 3.

Adjust the 500K input potentiometer for
fu ll swi ng (about 10V peak to peak) at t he

Fig. 3. Connection of the delayed VOX between
the COR and repeater control circuits.

collector of Ql wi th normal repeater input
audio . Then tweak the l OOK t im ing pot so
that the relay does not pi ckup until audio is
present for the desired length of t ime. To
in sure a fresh sta rt up, momentari ly short
the 35 microfarad timi ng capac itor before
apply ing aud io to set the t iming . Hang on
delay is fixed at about 15 to 20 seconds once
the relay has been actuated .

O ur VOX board was adjusted to de lay
repeater pick-up unti l an average voice re
cited the repeater call letters WA3KXF
through the input receiver , w ith somewhat
less than full deviation.

Remarks

We spent several weeks trying to educate
users to operate the new system . A sug
gested turn-on identification goes li ke this :
" WA3KXF th is is WA3VX H mobile three."
The repeater automatically identifies itself
and the repeater should be act ivated by th e
t ime the operator identifies himsel f. Thus
the identification criterion is sat isfied .

This mode of operation has been well
accepted by the local group. With the
incentive it provi des to ident ify , everybody
be com e s co nsc ious o f prop er usage
procedures. A few persi st in trying to defeat
the system, but you can 't stop somebody
who has the guts for a three second belch.
The de layed VOX is not, of course, a cu re
all, but our repeater has been much more
orderly si nce its installation .

Thi s art icle would not be comp lete w ith
out thanks to Bob K3VAX and Allan K3HQC
for the VOX timer concept and prodd ing to
write this article .

- . . WA3VXIf!3

E

C

2N5306
2N5172

B

C

E

B

E

C

• • •E Be

MPS AI3

B

Fig. 2. Transistor connec tions. Two 2N51 72 or
other NPN sil ico n transistors with a gain of 100 or
more can be used in place of MPSA 13 when
connected as shown.
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THE F. M.

Robert Perlman WB2VR W
3 Joslen Places
Hudson NY 12534

"AUTO - START
II

Refer to section 97,9/ of the Amatl,ur Rules and Regulation»
for the proper usage of onf~-way ClJmmu nicution.

T here is a rumor going around in repeater
circles to the effect that any ham worth

his license should continually monitor the
local repeater. It's a nice thought, but
unless you're a control station and have to
listen , continuous monitoring is incon
venient, if not downright impossible . After
all, most of us have to eat, sleep and (sigh)
work, not to mention quite a few other
things . This inability to monitor contin
uously is annoying; if you want to send a
message to W1XXX , it's a sure bet that
W1XXX will be in the bath-tub or some other
equally inaccessible place (this is a corollary
of O'Brien's Law, which, simply stated , says
"Murphy was an optimist. ") . What to do?
The solution, I've found , is an inexpensive
($10-$15) device which I call the FM
Auto-start.

The auto-start concept is simple . Suppose
you want to send a message to a buddy of

APRIL 1974

yours ; after giving him a few calls with no
reply. you key an audio encoder on your
transmitter, which turns on a tape recorder
attached to your friend 's receiver . The tape
recorder remains on for about thirty seconds
or so, allowing you to tran smit a short
message, which in turn is recorded. Not
only is it a useful gadget, but it's a lot of fun,
as well.

The Circuit

The auto-start is built around the Sig
netics1 5b7 tone decoder , which has got to
be the greatest invention since stretch
socks . The receiver audio output is atten 
uated and fed to pin 3. Whenever a tone of
the proper frequency makes its way into the
l.C,, pin 8 goes low. The decoder frequency is
determined by R3. R4, and C2; in the con-
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:2: Name

a:
~ Address

a:
~ City

a:
o State

Send To:
A LEXANDER MANUFACTURING CO.

BOX 1645

MASON CITY, IOWA 50401

Send me __ ten packs at 530.80 ea.

T otal Enclosed

-------------------------------

-

BUVA
NICKEL-CADMIUM

I
•

These fast charge Nickel
Cadmiurns are just the t icket
for your hand unit. You can
charge them up as often as
you like. Buy two sets and
keep one charged up for
emergency purposes . .. a re
fill, as it were . In this way
you'll have twice the use
from your hand unit and
never be out of action.
Also have huge stock of
Nickle-Cadmium AA size Pen
lites, $1.50 each.

Buy TlNo! $30.80 ea.

ALEXAN DER manufacturing co.
Box 1645 - Mason city, Iowa 50401
Phone (515) 423-8955/ TWX 910-523-6978
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Fig. 1.

LM 309K ( TO<~ CASE )
(BOTTOM)

%BW =1070V & where V =200 m V
. 3

up, turning o ff the tape recorder. With the
values of R6 and (5 shown, the timing
period is about thirty seconds long. To
increase or decrease the length of the t iming
period, raise or lower the va lue of R6.

Litt le need be sa id about th e power
supp ly ; if you use an alternate source,
however, be sure it's wel l-regu lated, as th e
567 ca n get a bad case of the " funnies" w ith
a poor power supply.

Construct ion

The circuit , as one might expect, is not
critica l and may be constructed to meet the
aesthetics of the bu ilder . I bu i lt m ine o n
Vector board with holes spaced the spac ing
of DIP I. C p ins, so drilling the board is
eli m inated .

In the way of a chassis, Radio Shack puts
out a l ine of "deluxe" cabinets at reasonable
prices, in case you're tired of chassis that
look like they're made out of surplus alu
minum siding.

The Tape Recorder

When I started out to bui ld this project, I
vowed not to deface my tape recorder . Hap
pily , no modifi cation was necessary , and
there's a good chance that you won 't have
to deface yours, either.

Most small recorders, both cassette and
reel -to-reel , have a sub-miniature phone
jack labeled " remote." In normal use, a
small SPST switch on the microphone is
co nnected to the jack , a llowi ng the
operator to turn the recorder on and off
whi le holding the m ike. When the input to
the jack is a short, the tape recorder is
turned on, and when the jack's input is
open, the tape recorder quits. If your tape
recorder has such a jack, you're in luck ; just
take P2 and p lug it into the remote jack . If
your tape recorder has no such jack, the
best bet is to sever one of the wi res going to
the capstan (the little shaft that rides against
the rubber id ler wheel) motor and attach
each end to t he normally open contacts of
K1.

Before using the auto-start, you'll have to
buld audio encoders fo r all the people f rom
whom you wish to receive messages; for
tunate ly, th is poses no prob lem . 73 has
published num erou s articles in pas t

"'
"- ---,
, ~:c.T-:'E'~"'~o~,,~' L -
'? I C6 . )____J ;VF (f_~V

'----------C>< CASE _ 33~F

CONNECT CASE 15V

TO GROV, ,:;,....-,

II

Fl 51 TI
,---

where (3 is in flF, f is the decoder f req uency
in Hz ., and V is the input vol tage in milli
volts .

R6 and (5, along w ith a 741 operat ional
amplif ier, form a timer . When pin 8 of the
567 goes low , (5 d ischarges through R5'
thereby lowering t he voltage on the 741's
inverti ng input. As long as the inverting
input's voltage remains below the non
inverti ng input's voltage, the 741's output
remains high , pu ll ing Q1 into conduct ion,
which in turn pulls the rel ay . The normall y
open relay terminals close, turnin g on the
tape recorder -just how they do this will be
exp la ined a little later on. O nce (5's voltage
goes above 2.2 volts, the approximate
voltage on the non-invert ing input, the op
amp output goes low, and the rel ay opens

figu ration shown in the schematic , the fre
quency is equal to 1.1 /(R3 + 2,500)C2 with
R3 in ohms and (2 in farads . This formula
assumes that the 5K trimmer is set mid-way
The val ues shown in the schematic are for a
frequency of approxi mately 1kH z. Shou ld
you decide to select anot her frequency, be
sure to make (R3 + R4) fall between 1kQ
and 20 kQ . Bandwidth is determined by (3 '
The va lue shown gives a bandwidth of
approximately 10% for an input frequency
of 1kHz. The bandwidth may be decreased

by us ing a larger value of (3, but I've found
the 10% bandwidth to be suff ic ient ly
select ive to avoid fa lse start ing . For those
more adventurous souls who wish to experi
ment, the formula for the bandwidth is
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Fig. 2.

issues2 3 4, and as long as the encoder you, ,
choose is relatively stab le, th ings will be
smooth sa i li ng .

After assembl ing t he encoders , measure
the frequency of the 567 by feed ing the out 
put of pin 5, a square wave, into an osci llo
scope or frequency counter. Next , tweak
the encoders until their frequencies are
reasonably close to that of t he 567.

Now the real test : have a buddy hook up
an encoder to his transmitter, and attach
the auto-start input across you r receiver's
speaker termi nals (the speaker shou ld be
left connected) . Have your friend key the
encoder in cycles of three seconds on
(about the time needed to totall y disch arge
( 5) and ten seconds off . Adjust R2 until the
encoder just barel y t riggers the auto-start,
and leave it at th at pos ition, or sl ight ly
hi gher . If the auto-start doesn't t rigger, it
may be necessary to (a.) turn up the re
ceiver's audio gain , or (b .) adjust R4
slightly .

After you have the auto-start worki ng
nicely , plug P, and P2 into your tape re
co rder, and set it in the record posi ti on .
Since P, feeds the aud io out put of t he re
ceiver directl y into the mike input of t he
tape reco rder, it w i l l be necessary to atten
uate the signal w ith R" start ing w ith about
220kQ and worki ng down, so as not to blow

the recorder input to bits on the first t ry . My
recorder, an old Lafayette cassette, works
nicely with R, equal to 27k Q .

A word of caut ion : Any formal message
transm itted in to the auto-start must be
treated as any other piece of traffic, i .e ., it
must be kept on f ile .

Once you have your system work ing, the
possibi lities are end less. I use mine to leave
messages at home whi le commuting to and
from school - it's a real boon on those days
when I encounter poor traffic conditions
and want to leave a message that I' ll be late
gett ing home. Often the system is handy for
record ing another fellow's signal if his aud io
goes sour, so t hat he can get some idea of
his problem's nature (how often have you
tried to explain to a fe llow ham just what his
ai li ng transmitter sounds like?) . But best of
all , w hen I explain just how the system
work s, hams and non -hams alike are
intrigued, which is nice .

. . . WB2VRW

REFER ENCES :
1. 811 East Arques Avenue , Sunnyvale, Cali forn ia 94086
2. "Squeaker for Tone Burst Entry ," 73, Augu st, 1973,
pp 27-30 .
3. " The M OS-Tone Encoder," 73, December, 1972, pp
29-31
4. " Customized AFSK-MCW and Code Pract ice Osc il 
lator," 73, April , 1972, p . 36.
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THE NEW

W. Niel Coward K2PMMI DL4
c/o 73 Magazine
Peterborough NH 03458

BREED

ON 2 METER FM

T he fo llowi ng is a true story. Only the
names have bee n changed to protec t

the guil ty. The story is about my oid fri end,
Ma c . Mac has been in the two-way service
business for over fift een years. His ham
license and co mmercial 1st Telephone and
2nd Telegraph tickets go back even farth er.
In case you didn't know, a two-way service
business is no go ld mine. Mac words hard
and long to feed h is large fa mily.

One day a well-dressed fellow walks in his
shop, in t roduces himself as Frank, a Tech
nician class ham, a nd asks Mac to insta ll h is
new 1 3~hannel 2 meter Hashifisti in his
Cadillac. Mac quotes the regular price for a
two-way com mercial installation and the guy
doesn't bat an eyelash . "OK," says the
obviously well-heeled Frank, "But don't drill
any holes in the roof." At whic h point he
brings o ut o ne o f those fa ncy CB-type
no-hole trunk lid mo unts that go on the rear
deck. Mac thought of his No.6 kid needing
shoes, No.2 kid need ing braces fo r his teeth,
etc., so he only shrugs a nd says, " Jus t as you

"say .
After th e job was finished, Frank paid

Mac - in cash. As Mac pock eted th e money
his curiosit y got the better of him. " By the
way ," he asked , "How come I haven't seen
you arou nd the radio club?" " Jus t moved
into t own last week," Fra nk answered.
"Used to live in Center City . Was on CB
there. Joe Blue gave me the Technician
exa m. Do you know him? Mac said, " Just
slig htly," bu t under his breat h he said to
himsel f, " Holy cow! That crook! He'll do
anything for a buck ,"

A few days lat er Mac crawled o ut from
under a car as o ne of those foreig n sports
cars roared up the drive to his shop. Out
stepped a you ng ma n in brightly colored
flared slacks. " I'm Bruce:' he announced.

"A frie nd of Fra nk." Mac did n't re ply, as he
slowly wiped the grease from h is hands. " I'm
interested in getting one of those 2 meter
FM sets so I can use the repea ter to ta lk with
Frank." Mac still didn't say anything.
"Frank says you can give me that Technician
exam, like Joe Blue did for him in Center
City." Mac's eyes narro wed at the ·mention
of Joe Blue . "How is your code?", asked
Mac. "Oh, I've got it pretty well memo rized.
except I get a bit mixed up on A and N,"
said Bruce. " Well, I haven't got time now to
set up the code practice oscillator to give
you the test ," Mac said curtly. " Shucks,"
Bruce says, "Frank said you would take my
word o n knowing the code and you wou ld
fill au t the exa m papers for me if I made it
worth your while." Bruce then pulled o ut a
roll of bills and started peeling o ff twent ies.
He was so busy with the money he didn't
no tice the cha nge in Mac's color, which had
gone from white to red to purple .

Mac, who is a very large guy, carefu lly
fo lded u p t he bills Bruce handed him,
shoved them into the breast pocket of
Bruce's flowered sh irt without say ing a
word , then spun him around , grab bed him
by the seat of the pant s with one hand and
the sh irt collar by the o ther, propelled him
swiftly through the door and threw him
right into the seat of his sports car - wit h
out bothering to open the car do or. Mac
the n went back into the shop, closing the
door gently. He went straight to the refriger
ator, pu lled ou t a beer and silently opened
it. Jack , who wo rks fo r Mac , had observed
th e wh ole thing. He didn't say a word either
bu t noted that Mac's colo r was slowly
ret urning to normal. Lat er in the day Mac
said laconically to Jack, "Two me ter F M has
sure gone to hell.'

. . .K2PMM jDL4
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Get the entire Inoue ICOM family
at one of the dealers listed below:
ALABAMA

Wo lf, E lect'DOH:'
BOil 358
Fo ley, AL 36535

ARKANSAS

Gayin Elect ron ICS
516 A tdgew,y
L,llie Roc .... . AA 72205

ARIZONA

En Dee Enle1"pr,sn
12612N . 28th Dr.
Sy,le 3
Phoen,,, . AZ 85029

CA LI FOR NI A.

COS Elect rOn ics & Hobb'" Unl td.
235 M Itchell Drove
Atwat er . CA 95301

Communica tions Headquarteu. Inc.
930 W. Washi ngt o n S tree t
San DIego. CA, 92103

Ducom FM Sales
Hollywood, CA

Elec tr o Se rvice
24 0 Main Street
Sa n Me teD, CA 94401

Gary Radio . I nc.
8199 Clair,mo nt Mesa Blvd.
Sa" D,ego. CA 92 111

Ham RadI O Outlet
Bu rlingame, CA

Henry RadIO Company
11240 W. Olympic Blvd.
L os A ngeles, CA 90064

Henry Radio Com pany
93 \ N . Eu clid Avenue
A naheIm, CA 92801

M·T. on
Oa klllnd. CA

a u.men! Electronics
Sa " Jo se, CA

Selectron ics
1709 Mark ,ion R oad
SacramentO, CA 95825

SeQuo i. S tereo
113 · 8th Street
ArcadIa , CA 95521

SIchel Equ,pment Co _
245 E. Harr ,s Ave nue
S. San Fra l\C'SCO, CA 94080

Te leuo n,,:s
Siln JoMt, CA

Webste r Rath o
Frnno, CA

Wl!"stcom Engineefl09 Co .
Bo" 10 20
Esconchdo, CA 91025

COLOR ADO

C W, Elec tro n lC'li Sales Co.
1401 Blake Stree t
Denver , CO 80202

LEC Electro n lC'li
P.O. Bo" 15 15
PuebtoWeu,CO 8 1001

CONNECTIC UT

FLORIDA

Amate ur Eiectro mc Supply
Orlando , F L 32903

Amateur Rad IO Center, Inc .
MIami, F L 3316 5

Amateur Wholeliil le Electro n ,C'li
MIam i, FL 3316 5

Tony's RadIO
LauderhI ll, FL 33313

GEORGIA

Bright ElectrOniCs
Bo" 16 16 5
At lanta , GA 303 28

IDAHO

Ro ss O'str ibu ting Co .
Presto n, 10

Uni ted Elect ro niC'li Wholeliill(
Twin Falls, 10

ILLI NO IS

Erickson Elec troOlCS
Skokie ,lL 60016

Spectro nocs, Inc.
Oa k Pa rk , IL

INDIANA

Sto ry Electr ic
441 Walnut
Wa bash, IN 46992

LOU ISIANA

Preston Electronics
Houma, LA

MARY LAND

COM Electronics
Glenn Burnie, MD 21061

MASSACHUSETTS

A & W Ejecreorucs
Medford, MA

MI CH IGAN

Electro nic Distrlbulo rs, Inc .
Muskegon, MI

MISSISSIPPI

C & R Aero ElectroniC'li
Jackson , MS

MISSOURI

Ham R adio Ce nt er
St. Lo u is, MO

MONTANA

Conley Radio SUf'Ply
Billings, MT 591 01

Electr ic CIty RadIO Supply
Great Falls, MT

NEVA DA

W,lson e lect ro nics
Henderson , NV B9 105

NEW MEXI CO

RObert FO'liter
Bo" 198 - Star Rt .
Tijeras, NM 81059

NEW YORK

Barry Etect ro rucs
512 Broadway
New York, NY 10012

NORTH CAR OLI NA

Everhart Eleclfo n ia
Le",ngton , NC 21292

V,ckers Electro nic Supply
Durham, NC 21101

OHI O

Amateur Electro n,c Supply
Cleveland, OH 44112

OKLAHO MA

Ro la nd RadIO Company
5923 E. ai« Stree t
Tu lliil , OK 14 114

OR EGON

Port land RadIO Supply
Po rt land, OR 9 1205

PENNSYLVANIA

Ele ctro n IC E"change
North Wa les, PA

Hilmt, o n lcs
Trevose, PA 19047

KaliS Elect ronIcs
Or..el , PA 19026

SOUTH CARO LINA

Ele ct ron ic Systems Inc .
Columbia, SC 2920 1

TEXAS

Bellaire Electronic Supply
Bellaire, T X 11401

Ed Juge Etectrontcs
Fort Wor th , TX

Elec l ronic Center , Inc.
Da llas , TX 75204

Hard in Electro n ics
Fon Worth, T X

Trimb le Etectrorucs
Pampa, TX 19065

Yucca Associa te,
Et Paso , TX

UTAH

Utah FM Sales
Sillt Lak e CIty, UT 8 4 111

VIR GINIA

Northern VirginIa Communications
Arlington , VA 22203

WASHINGTON

ABC Commun'CllTion,
Seanle, WA 98155

ABC CommuniCllhons
Everell , WA 98200

GDS Electro n ics
Spokane, VIlA 99208

HCJ Electro n lCli , Inc .
Spokane , WA

Progress Elect ron ,C'li
Lo ngv iew , WA 98632

Seattle Rad IO SUf'P ly
Seattle, VIlA

WI SCON SIN

Amateur Electro nIC sccorv
4828 Fo nd Ou Lac Ave .
M,lwa ukee , WI 53216

Marcus CommunIcat Ions
Manchester , CT

I\ P Q II 1 0 '111

IF YOUR DEA LER DOESN'T STOCK ICOM EQUIPMENT.
LET THE ICOM DIS TR IBU TOR FOR YOUR REGION KNOW.
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The F.M. Transceiver

•

$995.00
A $ 100 deposit will insure
ea rly d elivery and guarantee

once

Here it is, the FMer's dream, a fully synthesized transceiver that'll cover the entire two
meter band, PLUS a built-In scanning receiver that'll locate any repeater frequency in
your area that's in use.

Andget a load of these other features that make the ultimate rig:

• Operates on FM. AM or Modulated CW
• Built-in DC and AC power supplies
• Frequency Range of 143.5 to 148.5 MHz in 5 KHz increments

• Autoscan in 5 KHz steps across entire band, with adjustable speed and frequency limits.
• Synthesizer flexibility that offers choice of 600 KHz up or down, 1 Meg up or down, simplex,

frequency split, or any nonstandard split (programmable) all from a single function switch.
• Receiver Sensitivity of 0.35 Mv for 12 db SINAD on FM

• Dual power output of 20 watts or 5 watts across entire band
• Adjacent channel rejection 130 KHz) 100 db minimum

• Image spurious and intermodulation (EIA' 80 db minimum

• 10 pole, 13 KHz crystal filter
• Receiver Superhet, single conversion

• Frequency stability of 0 .0005%
• Built-in tone burst and PL encoders and decoders
• Built -in touch tone pad
• Full LED Digital readout
• Built-in S Meter also serves as VSWR bridge, power output meter, battery indicator, deviation

indicator and discriminator meter .
• Audio output 4 watts @ 10"10 TH D
• Speaker built-In to left side of cabinet for maximum mobile reception
• Headphone jack for noise-free mobile operation
• Independent selectable priority channel
• Built-in Auto CO
• Temperature range from _ 200 to 170° Fahrenheit
• Size : 4" H x 8" W x 10" 0 Weight : 10 pounds
• One million channels (1000 Bee. x 1000 Trens.}

You owe it to yourself to go first class. Try an EBC 144
You deserve it !

-

15CC River Street
New Rochelle NY 10801

AMATEUR

(914) 235-9400

PRODUCTS DIVISION
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Th e {o lio w ing c ircu its have appeared in th e referenced boohs. m agaz i nes. applicatio n n o tes , e tc.

Wh ile we t r y t o rep roduce all of th e information th at shou ld be n eeded by an expe rienced CO IIS / I ' I /c loT,

readers may wan t to avail t h em sel ves of th e orig in al sources for peace o f m i nd.
R eaders are reques ted to pass along any in teres ting circu its·tha t the y disC'o l'e r in sources o ther tnan

U.S, ham m agaz ine s. Circui ts should be orien te d to w ard ama teur radio and experimen ta t ion rather
th an industrial or compu ter tec h n o l ogy , S ubmi t c ircu i t wi th all p arts l 'alues on it , a f 'ery brief
explan ation of the circui t and un y additional parts in formatio n required, gllle the source and a note o f
pe r m iss io n t o repr in t {rom th e c op y r ight holder . i f a ny , and th e rewa rd {or a p ublished circu i t w ill be a
c ho ice o{ a 73 book . Sefid vo u r c trcu t ts t o 73 C ircu i ts Page. 73 .\l agaz i ne. Peterboro ugh .V II 0 3 .1 $ 8 .

•
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ELECTRONIC POSITIVE FAX CON V ER T ER

For 65 00 Desk fax Machines

All resistors are ~ watt, m ounted vertical. Radio Sh ack has PC type capaci tors wh ich work welJ . The
board is designed for a multi-turn type p ot. Th e circuit is designed to also send electronic sy nc. bars.
Best results will be had with board m o unted in machine. A half we ve-eenered supply connec ted to the
ex citer lamp will power th e converter. Make careful adjus tmen t of the "P2" Pot for proper operation of
co nverter. Frequency o utputs will be about 1500 - 1600 Hz. Set 10K pot for prop er input to
transmitter. Thanks to WB0 FV L for su bm itting this circui t,
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ROHN manufacturers
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD
OVER TOWER .. . designed for the amateur. _
When you need to "get at " your antenna just tur'J!
the handle and there it is. Like other ROHN big
communication towers. they're hot dip galvanized
after fabrication to provide a maintenance free.
long lived and attractive installation . ROHN towers
are known and used throughout the world ... for
almost a Quarter century . . . in most every type of
operation. You'l l be in good company. Why not
check with your distributor today?

ROHN MANUFACTURING
~ D IVISION. OF€~~

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

73 MAGAZINE

•



+ 12 11

SIolALL NPN
Sk..1COf'l TRAN SISTOR

SlGIIIA 6~FIA - 1 2 OC

Off CALECTRO 0 1-967
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"<ON, r~ :
LINE I

'4-/ I

I J
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PULSE SNIFFER L OGIC PR OBE

R TL/TTL logic probe (static) LED indicates
logic level a t probe tip on = " 1. " •'Dynamic .. LED
will in dicate presence of "1" pulse at probe tip,
pulse is stre tched to about S0J.1S to be easily visible.
A 1DOns 4 V pulse will trigger pulse s tre tcher. To tal
cost about $2.50 with all ne w parts from 73's ad 's.
IN4 001 "Idiot Proofs" against reversed power
leads. Uses +5V from circuit under test. Transis tor
and LEDs are no t critical, basically any high speed
switch and indicator LED will work. Thanks to R.
Widmer WWB01TA, for this circui t.

SOLID STA TE TELEPHONE RING R ELAY

Ring signal from telephone company lights
neon lam p , which causes drop in resistance in CdS
cell, turning on transistor, which closes the relay.
Circuit has two nice advantages - since th ere is no
direc t connection from telephone line to power
supply circuit, you don't have to worry abou t
inducing h um in to the line. Also, neon lamp acts
like a n open circuit when no t li t (belo w a bou t
6SV ), and above that voltage has a resistance qu ite
high (in series with 220K) - all this m eans is tha t
the phone company has to stan d o n i ts head before
they can detect this on your line. In stead of
Clairex lamp/photocell module, y ou can use N E·2
neon bulb taped against a cheap CdS cell. Thanks
to Peter Stark K20A W, for this circuit .

SCHEMATIC DIAGRAM OF DELA Y ED LIGHT TURN·OFF
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FIGURE 2
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FIGURE 1

Circuit courtesy of Signe tics Tim ers ca talog.
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s . 90
1.10

lA, ov

2:~~~
23.00 vmm

220.00

HR810 Rect .

RECTIFIERS
VAllO FUU-WAvt BRIDGES
V5441 2A 400v
V5647 2A 600v

EACH .. ... . •$
10 FOR .
100 FOR .
1000 FOR •••

II"t1i)

Va'"
Sheet

SupplUui

Special 811: Hex Inverter
TtL DIP liex Inverter ; pin int en hangeabl e
...i t h SN 7404 . Pans are br and n..... a nd a r e
bl'anded Signetics and mal' ked "Sll ."

, -•• •

LED's
-"'-ONLY $15. 95

At tractively designed! Excellent c raf tSlUn
ship . Case and keyboard (designed a. one
unit ). Cabine t 1. made of high-impac t
pl ast i c belge co lor wit h b lack bezel
and _bee ... tndow. Keyboar d consb ts
of a J-pos ttton s l ide swi tch and 25
key. , 5 of wh i c h are used fo r lIIelll
Dry function. 20 ke ys gray, S keys
or a nge . All ke ys mounted on one
print e d c i rcui t boa rd. Th i s modu-
lar unit 16 wel l s u ited for our
c a lculator chips. I d eal for the
CTSOOS. Cue ;lnd Ke yboard C01llplete:

T::~' CA LCULATOR "~':::....u

$1.25
1. 00

.7>

ueH
10 OR !'lORE
w/o DECIKAL

op amp TO-5 2 .00
compara to r TO-5 1. 15
AGC ampl ifIH 2. 00

LI NEAR S
70-",att po"'el' d riv..r a..p ... .•. . • $2 .00
prechion tllne r ..• , 1.S0
phase locI< l oop DIP 3 .25
phas.. loclt l on p DIP • .. .. . . . .. . . . 3 . 25
ph ase loclt l oop TO-5, . • • • .. .. ... 3 . 25
func t i on gene r e t or TO-5 •. •.... .. 4 . 00
tone decodel' . . . . . . . . . . . . . ... .... 4 .00
dual 141 op amp MINI DIP . . • •• • •. 1.00
popular op up DIP....... ....... . 45
vo ltage eo..pa rator DIP •.••.• . .. ..15
dual eo.pal'ator DI P..... .. . .•••. . 40
prechion vo l tage r e gula t o r DIP. 1.00
op amp T0-5/1111'1 DiP 55
dual 741 op a.p DIP 1.00
op up To-5 1.00
2 isolated transistors .nd a Dar 
Uniton-eonnec ted translator pai r 1. 00
5 ~YS t ransiator array ..•. ....•• 1 .00
dual differential a= p ••.•. . . . ..• 1. 00
posi tive DC r e gu l at or TO-5 1.00
voltage r e gu l ato l' •. .. . .. .••. ..• • 1.25
op amp volt age f ollo..e r TO-5 .. .. 1 .2 5

CD-2 Counter Kit

LM309K 5V-1A po...e r supply module TO-3 .• 2. 00
LM3900 quad op amp 2.00
LMl595 4- quad r a n t aultiplie r . • . • • • • • • .. 2 .00
8038 sine aquare tria ngl e fun<; tion

gen.. r aror ••.•....••••.....••• 4.9 5

LM.308
LM.311
LM. 37 0

CA30L05
CA3026
enoo
LMI05
U002

KE540
NESS5
NE560
NE561
NE565
NE566
NE561
NES558
709
710
ru
72J
791

'"'"CA3018

This kit provides a highly aophht iCll ted
d iaplay section lIodule fol' clock.s , counters .
or other nUSlerica! displey eeede.. The unit
is . 8" ...ide and 4 3/S" long . A single 5-vol t
power SOUI'C" povers both the lCa and t be
display tube. It can attain typleal count
l'ates of up to 30 !iH~ and also bas a lamp
t e st, causing all 1 segments to light . Kit
i nc l udes II 2-aided (... ith plated t hr u holes)
fi be r g las s printed c1reuit board, a 7490 . a
7475 , a 1441 , a DR 2010 RCA Numit ron display
tube, complete tnee ecc e tcne , a nd enough
Molex pina f or the ICs • . NOT E; boa l'ds can
be supplied in a sing l e panel o f u p to 10
digits (wi th all int erconnects ) ; therefor .. .
when orde ring . please speeify v ne rhe r you
...an t them in single pane ls o r in one mul ti 
p le digi t board. No t specifyi ng ...ill r e sult
i n shipping delay.
C~LETE KIT,

O!O'LY $11.95 '! .._.....
FULLY-ASSEMBUD i t~~ c_~90

t"SIT S13.OO • - .~--.:..

Boal'ds can b. supplied s eparately @ $2.00
per d ig it.

MA N4 Seven-segDlen t . ~9 plus l et
ters. Right-hand d ..cimal poi nr. Snaps i n
14-pi n DIP socke t or HoI e x , IC volt age r e
qu i r eme nts . Id ..al f o l' d e s lt or poclte t ca lcu-
l a tors ! (', 0 n 0 L\

lACH • . .•• . . $2 .15 I[ en ;\
TEN OR MURE 2.50 EACH~ ' W ,.;

~9 plus
l ..tters . MAN 3M
Ki8ht-hand deci"l point.
Flat -pack type <;ase . Long
operating li fe . IC vol
tag.. l'equ i rements. Ideal
for pocket calcul.atora !
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1. 00
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1.00
9.00

DIP
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.20

s .35
10 FOR 2.95

14COO
14C20
14Cl60

14 193
14195

74154
14161
74163

74 93
1494
7495

7475
7476
14L78
7480
1483
1489
1490
7491
7492

14L9S
74121
741 23

1474
74L14
741i14

7454
74L54
14L55

14L51
141i51
1453

1460
14L1l
1412
14L12
1413
74L13

.35
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.35
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.35
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.35

.35

.25

. 35
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. 35
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. 28

. 35
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. 35
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.35
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1. 25
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1. 20
1.00

.25

.35
1.25
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s .25
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.25
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e . 15

.7>
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Memory Ie 74S206
1:1<256 8ipob l' TTL RAM (4 5
ns ) . One bi t ..i de by 256
deep r a ndoa ae cess a e.ary .
Thr e e-ehip enable lines.
Output is eOllp leaen t . cce
plete data supplied.

$3.96 ea. 10 for $32.00

74H50
7451

1441
7442
1446

7420
74L20
74H20

74L30
1440
14H40

74H22
7430
14H30

1441
7448
7450

14HIl
7413
7411

74HOS
1410
74LIO

CD4001
CD4002
CD4010
CD40Il

7402
74HOl
7403
71. 04
74H04
740 5
7406
74H05
7408

3-Amp PowerSilicon Rectifiers
Marked Epoxy Axial Package

PRY PR ICE PRY PRICE
100.. .. . $ . 10 800 • . . . . $ .30
200 ..... .15 1000.. .. .40
400. .. . . . 18 1200 . . . . . 50
600...... 23 1500 .. ...65

1400
74Hoo
7401

7400 Series

HV5024 reel. TO-IS
high doae

c'~
MY I0S Vi sib l e r ed

5-7ms'2V

SEND FOR FREE FLYER LISTI NG 100' s OF
MONE Y-SAVING BARGAINS~

~~~';.;'~~ I

All ICs are new and fully-test ..d.
leads a re plated vlth gold o r aolder.
Ord ers for S5 or more viII be sh ipped
prepaid. Add 35c fo r handling and
poer age for sm.aller ordel's . residents
of California add sales tax. IC 01'-
de n au shipped ithln 2 vol'kdays--
kits are shipped i thin 10 dsys of
r ece t pr. of o rder. S10.00 minimum on
C.O .D.s (phone in).

KAl l ORDERS:
P . O. 80x J 4811 Myrtle Ave.
Canniehse t . CA Sae r a ment o, CA

95608 ( 9 16 ) B 4- 2 161
HONE r BACK GUARANTEE ON A LL GOODS :-----------------

RCA NUMITRON '.
EACH •• •• • • • • ••• • s 5.00 ;_ ,~._
SPECIAL: 5 FOR $20.00

""

5001 CALCULATOR
40-Pin calcubtor chip ..,ill add , aub
t l'act, multiply . ;;tnd divide. 12-Diglt
dis pby ;;tOO calculate . Chain cajeuja 
r tcns . Tr ue c r edi t balance sign ou t 
put . Au toma t ic e vee-t t cv i ndicat i on .
Fi x ..d d ..cimal po int a t 1 , 2 , 3 . o r 4 .
Lead ing zerO suppres sion . Compl.. t ..
data suppU..d vHh <;hip .

CHIP AND DATA ONLY $9.95
DATA ONLY (Refundable) . . . . 1.00

CT5005 CALCULATOR
This caleul&tor chip has a full fou r
funct i on me..ory . ...h ich is contro l led
by fou r keys , +fl (adds ent ry into
lIlemo r y ) , -M (subtrac ts ..ntry fro..
memor y) . CM (elea l' memory . ",i thou t
cle a l'ing eeac o f l'e g iste r s ) . RM (read L-_:';':';':';':';'-=::-':-~':'''-''-'-'':'''-__-/
",emory or use as ent r y). - I

12-Dig1t diaplay and ealcu-
l a t e

Fbed d"eimal at 0 , I, 2 ,
3.4,or5

Leading ~ero suppr ..s sion
7-Segment aultiplexed output
True credit sign display
Single 2S-pin chip

CHIP Ah~ DATA ...•• .••••ONty $14.95
DATA O"LY (Refundable) .••.• .• 1.00

3-CHIP CALCULATOR
Thh celcula- rg U ....,
to r s e t p ro- ~ • • v. . ',:H"
vide a a l l o f •• •• • •
the elec tronics ,. ~ \ >'
fo r an 8-digit . ~ ;;-=- ~
f l oat i ng po int calcu l ator wi th le ft
hand ent ry. Keyboard, display, clock
generat or , and d1Bplay driver te all
t hat need b. added t o aake a ealeula
t or that viII add . sub tract . mul tiply
a nd divide. Overflou and negative
signals are also prov i ded . Ca.plete
ina t ructlona co build a <;alculator
included.

CHIPS A.'ID DATA... • . • • . . • . . $8.95
nATA OnY (Refundable) . •.. 1 .00
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Let's take a close look at t he FM-27 B. Sk ip over the tech nical specifications. ..you can find
t hem in any of ow competitor's a ds or the fa c t o ry 's advertising, Let's talk about what the
radio will do for you.

First of all, your experie nce will back up t he fa c t t hat our Cushman CE-3 says the FM-27B is
the m o st sensit ives2-me ter rig it h as checked . O n the Cush ma n. it f u Uy qu iets at about .2 5J.1v
a nd the next best h as b een about .4J.lv. wit h th e a verage radio we check ru n n ing .5 to .7J1v .
T he accuracy o f the readings sho uld b e good. but the co m par iso n is th e impo rtant th ing,
b e cause all of the radios t ested were ch ecked o n the sa me equipment . A s m o st of yo u kno w .
many fello ws o pera ti ng o n simplex frequenci es a re slightl y o ff frequ enc y. The FM-27 B allows
you to fine-tu ne a U rec eived signals. a n d its m eter sho ws yo u when the sig n al is centered into
the discriminator . This usually means the difference in a n o isy o r fu lly-q u iet ing signal. a nd
coupled with t he extreme sensitivity ma n y times m e ans the difference in contact and no
contact .

The FM·27B's frequency control system allows you to tune continuously, throughout the
operating range of 146 to 148M Hz. a nd doesn't restrict you to 30kHz steps or standard
repeater spacing. The la st digit you d ial in is tuneable. n o t stepped, so you can dial up
1 46.525 if you wish. and there is n o con nection between tra nsmitter a nd receiver frequencies .
so you can lis te n to 1 4 6.94. a nd t ra nsmit o n a ny frequency b etween 145 a nd 1 4 6 MH z at the
sa me time (or a ny other co m b ination o f freq uencies). " Odd ball " repea ter spacings are as easy
t o get as "stan dard" frequencies.

For t hose of you who are nat urall y nose y like I am, J Ou can tune in o n a ny fr equenc y you
wis h a nd see what is really go inl':: o n in your a rea, a n you may find as I h ave that there a re
re pe a te rs operating that you d id n ' t k now were o n the air .

T he "B" model of this f ine radio is exceptionally stable. and t he markings o n the frequency
dials are a lmost never more than h alf t he width of the pointer off actual center. (If you ask.
well check nus for you and be su re befo re we ship you r u n it.)

If yow club has a "club frequency" in the 1 4 5 to 146M Hz range, a nd you have no use for
1 4 7 to 148MHz. we'll deliver you a unit at n o a d dit io nal charge which will cover 145 to
147MHz, if you will allow u s about 2 weeks fo r sh ippi ng . Stan dard u nits we can usually ship
the day your order arrives.

Couple t his with a 28 to 30 watt n ominal ou t p u t
l

and you're goin g to ma k e mo b ne-to -mobne
con tacts which yo u had thought were impo ssib e with y o u r n ew F M-2 7 B, a n d the price o f
$479.95 (no crystals to buy) is a bar gain . Think it overt a nd o r der yo urs today . Even at the
$479.95 pr ice. t he FM·27 B is n o w t he m o st po pu lar raaio we h ave wi t h our loca l customers
who ha ve fou nd ou t w hat we're telling yo u h ere. No t o ne customer h as faile d to come back to
us and tell us t h a t the FM-27B exceeded h is expectations. a n d was t he bes t performer he h a s
ever seen. (Incidentally it is American made. a nd service turnaround time the few times it's
needed, has averaged 24 hows both with us a nd the factory .)

3850 S. FREEWAY
FT. WORTH, TEX 76110

Closed Sun. & Mon.

11181 HARRY HINES BLVD.
DALLAS, TEX 75229
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A diode ring b al an ced mo du la tor.

A transmitter can be keyed by a tape recorder [or
au lorna Uc code practice with this circuit .

VOR. GE II D$ 0I0. 01'1 [DUIv. ••

INZ070 .'",.
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This line operated audio power amplifJer provides about 500 m W output with an 80 millivolt input
signal. Ql is a 2N3565, 8E4002, 8K3020 or HEP-54; Q2 is a 2N3916 or 8E 7005.
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This logarithmic emplitiet ma kes use of the fac t that when two back to back diodes are driven by a
curren t genera tor, they exhibit a logarithmic o utput of the input signaJ.sWith the circuit constants
sho wn, this amplifier fo llows a nearly perfect logarithmic curve over a 60 dB range; selec ted diodes
will increase this to 80 dB. Ql, Q2 and Q3 are 2N2924, SK3019. GE· ID or HEP·S4 ; Dl and D2 are
lN914.
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A BLJ-'CK

Carl C. Drumeller WSJJ
5824 N.W. 58 SI .
Warr Acres OK 73 122

BOX

FREQUENCY

CONVERTER

T his black box is a very tame beast, one
that you can hang on to the output o f

just about any conventional transceiver and
operate on another freq uency . There are
many other types of f requency converters,
but none of these has the unique
advantages of this b lack box .

Why ca ll it a b lack box? Because, once
tu ned, you can set it aside, swi tching it (wi th
a D PDT relay) into the antenna circ uit of
your transceiver only when you want to
make a frequency excursion to some out
landish frequency not within the range of
your basic equipment. It requires no
internal connections with in your trans
ceiver, which means no butchering a
valuable piece of gear to bring out low-level
rf .

You can design it for going to VHF from
HF, for going to M F (1 .8 M Hz) from HF, or
for hitt ing those non-amateur-band fre
quenc ies used by M ARS, CAP, or the
Disaster Communications Service . You can
even use it for putt ing a CB SSB transce iver
on a MARS or an amateur frequency!

It has one disadvantage: You can't use it
for heating your shack in the winter! It
doesn't have any power-d iss ipating resistors
to sap up the rf power that you generated so
expensively in your transceiver. A ll that
power is put to good use.

Principle of Operation

Its basic princip le is founded on the
sound concept that frequency conversion

APRIL 1974

and modulation (or demodulation) fu nda
mentally are the same, both being add ition
of sinusoids in a nonlinear c irc uit . "] W ith
thi s concept accepted, the supposition that
frequency conversion can be accomplished
only at low signal levels no longer limits
circuit design . After all , in the late 1930's
W LW, under a special experimental li cense,
operated a high-level p late-modulated
transmitter o f 500,000 watts! As frequency
convers ion is practicable at such power
levels, t here's no need to be hesitant about
performing it at the level of a hundred or
more watts .

The next concern is that of insertng a
signa l of such a level into a mixing c ircuit.
The contro l grid of a vacu um tube can be
ru led out, for you want to use fu ll power
without any dissipating resistors, and it'd
require an outlandish tube to accommodate
200 Watts into its gri d! The screen grid can
be used, as was desc ribed in my article in
t he March 1962 issue of 73 . Thi s, however,
sti ll required the use of resi stors, although
their purpose, in th is instance, was to
deve lop a voltage (E=V PR ) for excitation
of the screen grid . Cathode injection has
been used , but one is rem inded of the
statement made, t ruthfully, of cathode
modulation : Ca thode modulation combines
all the faults and shortcomings of control
grid, screen grid, suppressor grid, and plate
modulation without offering any of their
advantages . These same hard facts apply
also to cathode signal injection; so let's

35



•

• 16 2+ channe ls, sim p lex o r o ffse t 1600 kHz )
f or repeaters
• All m odular const ruc tion
• Super hot MOSFET/helical coil .4/lV receiver
• IN STOCK. . . .. $489.00

$369.00
50.00

onlv $319.00

• Charger CSA Deluxe
• "Stubb y " anrenna
• Leather case
• Ni·Cads
• 94 /94,34/94 and one

channel o f your choice

M
E
T
E
R

only STANDARD SYNTHESIZED'
sell. more STANDARDS •
than Erick.on... and here's why Inoue's New

SPRING SPECIAL IC-230
SRC·146A with

---o.,jl List Price:
Sh ippedp,~pa id YOU SAVE·
for cosn te r scheck .
0 ' .\1.0. YOUR PRICE:

ICOI\! IC-20
12 Channels

94/94, 34/94, 16/76, 28/88, 52/52 supplied
MOSFET Front End - 5 helical cavities
Signal Strength/Output Metered
Modular Construction ON LY $299.00

TEMPO SOLlD·STATE POWER AMPS

U .S. Made

MODEL

1002 ·3
100 2 -38

8 0 2

8028

50 2

50 2 8
3 028

D RIV E POWE R

5 -25 watts

' -2 .5 watts

5 · '2 watt s

1 ·2 .5 watts
5 ·15 watts
' -2 .5 w atts
1-2 .5 watt s

OUTPU T POWE R

100 ·1 35 w a tts
120·1 30 w a tts

70 ·90 w att s
80 ·90 watts

35-5 5 watts

4 5 ·50 watts
3 0 -3 5 w at ts

PR ICE

$220
$235
$180
$195
$105
$130
$ 93

And many more from SBE/Clegg/ICOM/ Kenwaod/Tempo/Antenne Specialists/Larsen

Make ERICKSON your headquarters for all your FM needs
SEND QSL FOR COMPLETE SPECIFICATIONS

ERICKSON COMMUNICAT I ONS
3501 W. Jarvis, Skokie, IL 60076 (312) 677-2161
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RF FROM TRANSM ITTER

---
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"+ RFINPUT
~TANK • CHOKE

l '~ OUTPUT "..,J'''L
~7f TANK :

~

------

RF FROM TRANSMITTER

brought into the ci rcuit by way of the
single-ended ta nk !

I can see th e cocked eyebrows! Relax! It
works. And it's not original with me. The
same idea was used in the "first detector"
circuit of a very early superheterodyne pro
duced arou nd 1923. Later, and in a higher
power form , it was used in the " Sideband
Generator," a part of the Localizer portion
of the Instrument Landing System, a
ground-based aid to aeri al navigation . In
t his case, the alternating current power fed
to the tube plates consisted of discrete (not
mixed) 90 Hz and 150 Hz si gnals coming
from spec ial alterna tors by way of a hybrid
circuit. One question that was sure to be
asked (I was teach ing t hat subject some 25
years ago) was "Won't the sine-wave 90 Hz
and 150 Hz waveforms be d istorted?" The
answer is no. (A nd t his can be demonstrated
w ith a wave ana lyzer to th e full satisfaction
of the most skept ica l .) Another sure

Fig. 1b. M odification requ ired in order to avoid rf
choke effect of output tank.

question was "W hy not use some de on the
plates and get more power out?" You don't
get more power out by th is measure; you
merely get redder pl ates in the tubes l Again ,
thi s is a matter that can be demonstrated
quite readily . The gr ids of the tubes in the
"Sideband Generator" were excited with
VHF CW; only the sidebands appeared in
the output circu it. The sidefrequencies of
these sidebands, :': 90 Hz and :': 150 Hz,
demodulated into pure and undistorted sine
waves . So what more co uld you ask?

Now that you're convinced that the
principles involved are factual , and not

OUTPUT
TANK

reject it . That leaves on ly the p late c ircuit ,
and there's where comp lications set in! In
that one circuit there wi ll be two radio
frequencies , two frequencies that you desire
to keep isolated except when they are
combined in t he nonlinear element : The
vacuum tubes. T wo rf tanks in series have
been tried , but the interaction betwee n
these is very discouraging.

One way of hav ing two frequencies ,
unmixed, in a common circuit , is by using a
variety of the hybrid circuit. Fig . 1a shows
one poss ible way of doing this . It's a c ircuit
that has a push-pu ll configuration for one
frequency and a sing le-ended configuration
for another frequency . It's not just w hat
you'd like, though, for the halves of the sp l it
pla te inductor act as effective rf chokes,
isolat ing the sing le-ended tank from the
plates. The ci rcuit in Fig. 1b places the
capacitive reactance of each hal f of the
spl it-stator variable capacitor in series with
the single-ended tank, but t his is not
serious, as th e reactance is low at th e
frequencies and the capac itances involved .
Note that this conf iguratio n does not , in
itself, prov ide a path for the di rect current
component of the plate cu rrent to return to
the cathode; so an rfc is placed from the
center of the coil (a low potent ial point) to
ground. Ground? W hy not to B+? For t he
very excell ent reason th at no " B" supp ly is
used ; that is , none other than the rf power

INPUT
TANK

Fig. l a. Basic circuit for providing plate power
from an rt source.
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..t
4763 kHz 9566 kHz TRANSMIT ...!222..kHz POWER ANT

XTAL OSC OOJIlLER MIXER AMPLIF IER 4S9Q kHz

14 .156 MHz

4 590 kHz

L V. 14.1 MHz RECEIVE 4590 kHz RF 4590 kHz
POWER MIXER AMPSLm..Y

~

LJ 'fi4,t56 MHz

HV SSBPOWER f--- TRANSCEIVERSLPPlY

Fig. 2. Block diagram for "black box" high-level frequen cy conver ter .

some hare-brai ned fantasy , let's take a look
at Fig . 2, whi ch shows the block diagram .
The frequencies ind icated are those of the
prototype which I built to put my Drake
TR-4 on the Ai r Force MARS freq uency of
4590 kHz. This prototype uses t hree power
supp lies, one for bias and for relays, one for
pl ate supp ly for receiver-type tubes, and
another for the plates of the l inear ampl if ier
stage. The transmit chai n of stages
incorporates a mixer; so does th e receive
cha in . The receive mixer is wholly
convent ional, but the transmit mixer is
high-level. Both mixers are fed from a
com mon injection -frequency osci llator
chain, which ensures true transceive fre
quency coherence . The SSB tra nsceiver is
transferred from the output of the receive
mi xer to the input of the tran smit mi xer by
one hal f of the DPDT send-rece ive rel ay ; the
other half t ransfers the antenna.

Let's look into circuit details . For the local
oscillator , you'll note that a crystal 
contro ll ed osci ll ato r is used , as it's vita l to
have a stable output from this chain . For the
prototype, an output in the vic inity of 9500
kHz was needed to mix with the SSB signal
in the 14 M Hz band . My junkbox y ie lded a
crystal on 4783, whic h was used in a stra ight
Mi ller oscil lator circ uit. Its output was
capaci tv-coup led to a bL6 doub ler stage.
Th at stage had its output split two ways, one
gom g through a coaxial cable to a small

38

variab le coupl ing capacitor and on to the
inject ion grid of a 6BE6 mixer in the receive
chain , the other being link-coupled to the
push- pull input of the transmit mixer state .
This circuit , plus the transmit mixer , is
shown in Fig. 3.

Perhaps this is a good spot to put in an
"aside" remark, one that might help to
exp lai n why certain construct ion practices
were fo l lowed : The ent i re b lack box
project was con structed sole ly from the
contents of my junkbox; the tota l cash ex
penditures for parts were zero dollars and
zero cents. Later in this article I'll tell you
how I'd built it if new parts were to be used .
It wou ld weigh less, have fewer power
supp lies , look much better .. . but it would
work no better.

Looking at the tran smit mi xer stage in Fi g.
3, you'll note th at grid leak bias is used . The
value of the grid leak resistor is controlled by
a relay in such a manner that 271 k Q is used
for receive and 21 kQ for transmit. The
higher resistance limits grid current when no
plate voltage is being appl ied . There are
other ways of accompli shing the same
results, but thi s is the easiest.

On the plate side of the stage, as
previously menti oned, the output tank is of
push-pu ll con figuration . differ ing from the
conventional only in hav ing th e ce nterpoi nt
of the inductor grounded for de throu gh an
d e. The induc tor and capacitor \...-ere
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Fig. 3. Local oscillator chain and transmit mixer.
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Fi g. 4. Linear po wer ampJW er.
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M oving on to the fina l ampli f ier shown in
Fig. 4, a preword is advi sable: Don't be
tempted to economize on tuned circuits
between the mixer and the antenna. That
mixer is not like a double-ba lanced modu
lator; its output contains many undesi red

selected so that a very considerab le amount
of capac itance is in use when the
combinat ion is reson ated at 4590 kH z. Thi s
is done so that the reactance of each half of
the split-stator tuning capacitor, whi ch is
seen as a series load by the " p late power
supply," is held to an acceptab le value. (A
grid dip meter is of great value in presettin g
LC circuits; it would have been difficult to
build the b lack box without the serv ices of a
good grid d ip rneter .) Pl ate power, you w ill
recall , is furnished by rf at 14.156 MHz,
coming from the SSB transceiver to the
single-ended tank by way o f a coaxia l cab le
connected to a tap one turn up from the
co ld end o f t he coi l.

After the single-ended coi l circuit has
been grid dipped to the approximate
frequency, t he transceiver loads into it with
the same degree of readiness and stead iness
as t ho ugh i t we re loadin g into a
convent ional dummy load . Remarkably
enough , t he push-pull ta nk also tunes and
loads just as though it were in a
conventional circ uit . For those who bui lt
and used transmitters wi th push-pu ll fi nals
back in the 30's and 40's, its behavi or w i ll
bring back pleasant memories!
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WHEN YOU BUY KENWOOD
...YOU BUY

PRIDE, PLEASURE & PERFORMANCE
Pride in knowing that you own today's ultimate in state-of-the-art tech
nology ... pleasure in operating a rig whose day in, day out performance will
show you why the Kenwood name is world-famous fo r reliability and value.- -

-
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-1S-900

Kenwood 's superb
state-of-the-art SSB transceiver

AM.N and FM.
The price $439.00
The T-599A is mostly solid state only 3 tubes,
has built-in power supply, full metering (ALC, Ip,
RF output a nd hig h voltage) , CW-LSB-USB-AM
operation.
The price .. , $459.00

's
9

Ken
'W

The R-599A is the most complete receiver ever
offered. It is solid state, superbly reliable , small
and lightweight, covers the full amateur band
.•. 10 thru 160 meters, CW, LSB, USB, AM,

.•• the ultimate transceiver. The promise of the too numerous t o list. Its specificat ions are superb.
transistor has been fulfilled. Here is the transceiver The TS·900 is unquest ionably the best transceiver
you will want to own ••. whatever you have now, of its kind ever offered. The price • . . . $795.00
get ready to trade up. Its important features are far PS-900 lAC Supply) $120,00. the DS·900 $ 140.00

1S 520 Kenwood's go every place
- ... do every th ing transceiver

The new TS-520 is the transceiver you have wanted, but
could not buy unt il now. It is a non-eompromise, do
everything, go everywhere 5 band transceiver for SSB or
CW that performs equally well at home, in an automobile,
airplane, boat or trailer. The TS·520 features built-in AC
power supply. built-in 12 vol t DC power supply. built-in
VOX with adjustable gain delay and anti-VOX.
The price ." ......... .•• .•• , • • , $629.00

See the K e n w o o d line at the following dealers: CA L I FOR N IA Commu n ication s Headquarters, San Diego
_ Gary Radio, Inc., San Diego . Ham Radio Outlet, B u rli ngame . H enry Radio, Anaheim _ Henry Radi o ,
L o s Angeles _ Sequoia Stereo, Arcata . Webster Radio, F resno . F LO R I D A Amateur Electronic Supply,
Orlando • Amateur-Wholesale Electronics, Miami _ I D AH O U ni te d Electronics Wholesale, Twin Falls
ILL I N Oi S Erickson Communications, Chicago . K lau s Radio, rn c ., Peor ia. INDIANA Graham Electronics,
Indianapolis . Hoosier Elect ronics, Terre Haute . Radio D is t ribu ting Com p any, Sou t h Bend _ IOWA H obby
I ndustry , Council Bluffs . KANSAS Assoc iated Radio Commu nicat ion s, Over lan d Park _ LOU ISIANA TTI
o n ics, I nc., New Orleans _ MARYLAND Electronic Internatio nal Se rv ice Cor p . , W heaton . Professiona l E lec
tronics , Balt imore _ M IC H IGAN Electronic D ist ri bu to rs, Mus kego n _ Radi o Su p p ly & Engineering Com pany,
Det ro tt • MINNESOTA E lect ronic Cen te r , Minnea p olis. MI SS OURI Ham Radi o Cen te r , SI. Louis . H enry
Rad io, Bu tle r . M ONT AN A Conley Rad i o Supp ly , B i ltings • NEW JERSEY Simon Side Band Company. Oak
Ridge. N E W YO R K A diron dack Rad io Su p p ly, rn c . , Am sterdam. H ar r i so n Radio coro. , Farmi ngd ale
N ORTH CARO L INA V ickers Electron ics , Ou r ham _ O H iO Amateur Electro n ic Supply, Cleve land . Commu
nicati o n s Worl d , Cleveland . Queen City Electron ics, C inc in nati . Srepco Electr o ni cs, Dayton . OKLAHOMA .
Der r ick Electronics, B ro ken Arrow . Radio, t n c., Tul sa _ OREGON Portland Radio Su p p ly , Portland
PENNSYLVANIA JRS Distributors, York . Kass E lec t ro n ics, Dre x el Hill. SOU T H CAROLINA Accutek ,
Inc. , Greenvi lle . SO UTH DAKOTA Bu rghardt Amateur Center, Wate r t o w n _ TE XAS D ouglas Elect ron ics,
Corpus Chr isti _ Electronics Center , tnc. , Da llas . Industrial rns rrtburors , Da ll as . Ed Juqe Electronics, Inc. •
Fort Worth . Madison Electronics, Houston . UTAH Manwill Su p pl y Com p any. Sal t Lak e Cit y . WASH
INGTON Amateur Radio Supply Company , Seattle _ W ISCONS I N Am ateur Electron ic Su p p ly . Milwaukee
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•2K~ULTRA
. .• THE "ULTIMATE"

There has never been an amateur linear amplifier like the new 2K
ULTRA. Small and lightweight , yet rugged and reliable . . . all that
the name implies. The ULTRA loafs along at full legal power
without even the sound of a blower. Its anode heat is si lently and
efficiently conducted to a heat sink through the use o f a pa ir of
Eimac 8873 tubes, In fact. all of its components are the very best
obtainable. The price . .. $895 .00

TEMPO/2001

Small but powerful. reliable but Inexpensive, this amplifier is
another lop value from Henry Radio . Using two 8874 grounded
grid triodes from 8 mac, the Tempo 2001 offers a full kilowatt o f
output for SSB operation in an unbelievably compact package
(total volume is .8 cu . ft .) . The 2001 has a buill- in so lid state power
supply , a built-In antenna relay , and built-in quality to match
much more expensi ve ampli fie rs . This equ ipment is tota lly
compatible wi th the Tempo One as well as most other amateur
transceivers . Co mpletely wired and ready for operation, the 2001
includes an interna l blower , a re lat ive RF power indi cato r, and full
amateur band coverage from 80-10 meters.. .. $595.00

TEMPOI6N2

The Tempo 6N2 joins the Henry Family o f fine HF ampl ifiers,
bring ing the same high standards of perfo rmance and rel iabi lity
to the 6 meter and 2 meter bands. Usin g a pair of advanced design
Eimac 8874 tubes , it provides 2,000 watts PEP input on SSB or
1,000 watts input on FM or CWo The 6N2 is complete in one
compact ca binet with a self-contained so lid state power supply,
built-in blower and RF relative power indicator. Price ... $695.00

3K-A COMMERCIAUMILlTARY AMPLIFIER
A high qual ity linear amplifier designed for commercial and
military uses. The 3K-A employs two rugged Eimac 3-5002
grounded grid t riodes for su perio r l inearity and provides a
conservative th ree ki lowa tts PEP input on SSB with efficiencies in
the range of 60%. Th is results in PEP output in excess of 2000
watts . In addition , the 3K-A provides a heavy duty power supp ly
capable of furn ishing 2000 watts of cont inuous duty input for
either RTTY or CW with 1200 watts output . Price . . . $1150.00

,
2K-4 , , . THE

"WORKHORSE"

The 2K-4 linear amp lifie r o ffe rs en g i neer ing,
construction and features second to none, and at a
price that makes it the best amplifier value ever
offe red to the amateu r . Const ructed with a
ruggedness guaranteed to provide a long life of
reliable service, its heavy duty components allow it to
loaf along even at fu tllegal power. If you want to put
that strong c lear signal on the air that you 've
probably heard from other 2K users , now is the time.
Move up to the 2K·4 . Floor conso le o r desk model .. .
$895 .00
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Fiq. 5. Receive-mixer stages.

signals. Use several tuned circuits between
it and the antenna.

You'll note that the parellel 807s are not
neutralized . M aybe it's pure dumb luck, but
I've built many amplifiers using 807s and
never had one display any signs of insta
bility . I laid out this circuit so that neutral
ization could be added readily, but, as it
was not required, it was not included.

Your attention is invited to the relay
breaking the screen grid power circuit.
Don't omit it. Or, if you do, be sure that you
include some means of ensuring that you
don't have the unfortunate combinat ion of
screen voltage appl ied when the plate
voltage is off . Both the input tank and the
output pi -net were designed to have an
inordinate amount of capacitance in effect
at resonance, and it is recommended that
you follow this practi ce in your construe-

tion . No gridleak bias is used in this stage,
as it is designed to run in Class AB2 and
therefore all series resistance is to be held to
a minimum . Bias is taken from the relay
power supply through an additional filter
section . In order to have sufficient bias
voltage, the relay power supply develops far
more voltage than is needed to actuate the
24 Volt relays used. Those relays close with
a royal clang, and you can be assured that
they'll not chatter because of being too near
their drop-out voltage!

In the prototype, with the exceptions of
the two pi-net variable capacitors, all
controls were made "screwdriver adjust ."
Once set, they need no fiddling . Probably
the output controls too, could have been
preset and left, but it's a comfort ing feeling
to know that a stage is properly resonated

!,.

osc. 19780 kHZ
BUFFER

19780 kHz TRANSMIT 7~ kHz BUFFER 7Vl"i kHz POWER +
MIXER AMPLIF IER AMPLIFI[R

19780 kHz

27065 kHz

RECEIVE kH RF AMP k",
MIXER

t...
21085 Un

'-
CO
sse

TRANSCEIVER

Fig. 6. Block diagram for cb to mars conversion.
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T he all new Tdoc manual for electronics
ex pe r i me nt e rs and hobbyi st s -- -

More than t'"O years in the making , Tdoc has
gathered the most practical and usable d a t a
from i ndustry . the U. S . Pa t e n t Office , DOD ,
NASA . NTIS (Nat ional Technical I n f o r mat i o n
Service) a nd o thers . J am-pac k p d wi th a l l the
data neede d by the hobby e xpprimen t e r a t t h e
benCh . From the o r y r efre s h e r to a ppl ications
diagrams , device characteristics , table s a nd
fo rmulas , charts and graphs -- hu nd reds u pon
hundredS of i l lustrations .

Electronics Bench Manual
Introductory Price : $1795 Postpaid
( Ap r il I, 19 74 pre s s r u n ) In U.S.A.

Send check or money order marked
"EBM " with your name and address

to:
TECH NICAL DOCUME NTATION

BOX 340
CE NTREVILLE , VA 22020

703· 830 -1535
Virg i n i a r e s idents pleas e a d d 4% s al e s tax .

Updat e Without Annual Repla cement
No need to buy a who le ne.... book every ye ar
to keep abreast of i nfo rmation i n t he fie l d ;
the " book .... i thin a book " s t y l e permits you
to u pdate only as needed .

Ther e has never been a nother manua l l ike it .
That ' s loIhy we u ocer eocx t o pu t i t t oge t her ll
Once you h ave h ad a chance to pu t t h e manual
t o use , you ' l l s t a r t e njo ying e lectro n i c s as
a hobby , .... i t h fewer u n f i n ished pro j e c t s t h a t
c o u l d h a v e been completed had there not been
an i nformat i o n g ap l

A High - Density Modu l ar Document
No was ted s p a c e o r words . Separate sections
a re r e mov a b l e i n l oos e -leaf fashion -- books
with i n a book - - mou nte d i n a r u gged binder ,
b ig eno u gh t o hold other Td o c pubj.Ica t.Lo ns
-- o r your o wn no t p s .

Just by wa y of example , the s e c t i o n on hand
so l d e r ing was boi led -down from the practices
of the American Welding Society - - Commi t t ee
on Sol dering and Brazing ; NASA , USN, s o l d e r
manufacturers , the Bell Te lephone System a nd
others . The section contains everything you
need t o know about so lder , f luxes , soldering
t o o l s and techniques .

The r e a r e o ver 100 , 00 0 words cover ing theo r y
a n d app l i c ation of semiconductor devices
diodes , t r a ns i sto r s , t h e SCR/TRIAC , digi ta l
a nd linear i ntegra t e d ci r cuits , operationa l
amplif iers , vol tage r e gula t ors , counters a nd
decoders , and ecch , much more .

Sections also treat the vacuum tube and CRT ,
c a pac i tors and e lectros tatic devices , r el a ys
a nd s witches , e lectromechanica l d e v i c e s a nd
mecha n ica l movement s , ener g y sources , cable
and wi r e, ++++++

RFe

_-+--+~D
TRAN$MIT 

MIXER

and properl y matched to the antenna
feed line.

For reception, a p la in b read-and- butter
system is used . From the antenna hal f of the
DPDT send- receive relay, the normally
closed (receive) terminal feeds through a
coax to a two turn link at the cold end of the
rf amplifier input tank. That stage uses a

bBAb tube and is capac it ive-coup led to the
signal grid of the bBEb mixer in the next
stage. As mentioned before , the loca l
osci llator signal is brought from the bLb
doubler stage output to the injection grid . A

Fig. 7. Harmonic reducing antenna coupling circuit
for output of trensmit-mixer,

small (1.9 to 10 pF) variable capac itor
enables ad justing t he inserted r f vol tage to
a va lue that' l l give one mill iampere current
through the 20 kQ grid leak. The circu it
appears in Fig. 5 .

No unusual practices are involved in the
receiving section . The usual precautions are
to be observed in the rf amp l if ier stage so as
to prevent osc i llation .

In both Figs. 3 and 4, you' ll note meterin g
points, sockets are provided so that after the
removal of a shorting dual plug, meter prods
can be inserted for measurement of current.
As the b lack box is a " tune it and leave it"
dev ice, there is no point in havin g meters
permanently insta lled .

Adjustment and Tuning

As in usual practice, the logical place to
start the tuning sequence is at the crystal
osci ll ato r stage . Old timers need no instruc
t ion for this operation, but t here's a whole
crop of new radio amateurs who've been
reared on vfo transmitters , so I' ll mention a
few basic procedures . The stage uses no
plate metering, as the grid current of the
fo llowing doubler stage provides a much
better indication . Tune t he osci llator plate

I\DQII 1Q74 43



1he ID·1A isn't much to look at.

• UI'l ' c - ..A _ .........<o...._ ...rn'....~ ..~... -
Until you look into it.

Now is the time for all good hams
to come to the aid of their code.

The HAL ID-1A repeater identif ier
was designed and engineered for
commercial service. in compli 
ance with FCC identi fication re
quirements. But its price is so
attractive that rad io amateurs inter
ested in FM are buying it, too.

The heart of any repeater identi 
fier is its Read-Only- Memory. And
inside the HAL ID- 1A is a unique
ROM - one you can easily re
program yourself, should you need
to change the call sign. The
ID-1A's ROM capacity holds 39
dots. dashes and spaces 
enough fo r " OE" plus the call
sign. But the re's a lot more inside
the ID-1A than that. TIL IC's are
used for high noise and tempera
ture immunity. Accurate timing
is assured from the 60 Hz VAC line

source, or an internal oscillator
- when the unit is operating on
12 VDC. And the re's a wide selec
tion of lD time intervals available
to you (the factory-assembled
set is programmed for 3.6. 12 or
24-minute ID intervals) . Code
speed is adjustable. The keyed
audio oscillator includes volume
and tone controls. with a low
impedance output for driving the
transmitter microphone line and
a 2" monitor speaker. And there's
a rugged transistor switch to
actuate the transmit ter keying
relay or other control ler.

The HAL ID-1 A is available fac
tory assembled for $11 5 or as
an assembled board/kit, including
all parts external to the board
except the cabinet for $75. Look

into it. Better yet. order yours
today.

r Em ~-;:-c:m:u:c:;j-; S c-;;;p~1
Box 365, Urbana, Ill. 61801
Telephone: (217) 359-7373

o Enclosed is S (Assembled)
$ (PC Board /Parts)
Call letters I.D . Interval-'Tlin.

o Charge Master ~~ha~,~ge~#~~~o Charge BankAmericard IF
M/C Interbank IF
Card Exp. date

o Please send me the HAL catalog.

Name

Address

City/State/Zip
All prices include U.S.A. shipping .
Add $3 for air shipment.

l~i~~~.~~5::~~~x~_~...1

- -
KB- ID fo r you.) The

MKB-1 kitis$170;
wi th the KB-ID

ki t, add $29,
Come to the aid
of your code to
day - and enjoy

CW like never
before.

r---------------iI Em HAL Communications Corp. I
I

Box 365. Urbana. Illinois 61801 I
Telephone: (217) 359-7373

I 0 Enclosed is S (MKB-l ) I
I s (KB-ID option) I

Call leiters
I 0 Charge to my Master Charge IF I
I 0 Charge to my BankAmericard II Io M/G Interbank II
I Card expo date I
I 0 Please send me the HAL catalog. I

Name
I Address I
I City/State/ Zip I

All pr ices include U.S ,A. shipping. Add $ 5
I fo r air shipment. IlL res. add 5% sales tax. L I
~---------------~

With the HAL
MKB-1, you can
send perfect CW
as easily as using
a typewriter. The
all solid -state
MKB-1 is acom
plete Morse key
board codetyper, with
code speed variable
from 10- 60 WPM. Dat
to -space (wei ght) ratio is
also variable .

The MKB-1 is full of features, like a variable volume/
tone oscillator with internal speaker. Plus its own power
supply, Computer-grade key switches. And it drives
cathode or grid -block keyed transmitte rs.

An ava ilable option is the HAL KB-ID automatic
identifier. Touch a button and " DE," followed by your
call is automatical ly transmitted . And you can add two
2-letter characters of your own, e.g., "73 OM."

Assem bled, the MKB-1 costs $250; with the KB-ID
option, add $40. (We'll prog ram your cal l into the

44
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CATHOO£ CU RRENT hl ETEA IN G POINT

Fig. 8. Alternate rt Hnear power amplifier .

You're ready now to pipe in some rf from
your SSB transceiver . As a pre l iminary
move, it's w ise to set the transceiver on
14,156 kH z and tune and load it into a
dummy load. Then reduce the rf drive so
that on ly a very low power output is o n tap .
Next, remove t he dummy load and connect
the transceiver to the tap o n the single
ended tank . With a mill iammeter between
the cold end of the ric and ground, feed rf
into t he coil and resonate t he circuit for
maximum current . Go back and reresonate
and reload the transceiver, rememberi ng to
keep its rf output low enough to hold the
mixer plate current to no more than
approx imately 250 m A oOnly a t iny fract ion
of th at much power w ill be needed to exc ite
the Class AB2 807s in the l inear power
amplifier.

The tuning and loading of the linear
ampli f ier follows fa mil iar procedures, being

ci rcuit being resonated for maximum grid
current. You 'll probably want to short o ut
the add itional 250 kQ grid resistor and
measure t he current throu gh the 21 kQ
portion only . The two 6L6 tubes used in the
transmit m ixer stage need between 4 and 6
mA grid current (though 21 kQJ. but t his is
not critica l at the initi al tune up . If the
resonan ce current runs much higher than
this, you may want to back off t he coup ling
li nk from the cold end of t he doubler tank.
Remember, too, that the whole sequence
very probab ly w i ll demand touc h up tunin g
after the two plate tanks of the circuit have
been adjusted .""'

+8 (900V)

"

-B,+C - CIS'll

'''''''
TRANSMIT - ~~C::1j-jrl'CYl... IXEA

6LF6

tank for max imum grid current , t hen tune to
either side; you'll note that grid current falls
off more rap idly on one side . Avoid that
side o f maximum grid current, and detune
slight ly to the other side . Then snap t he
plate voltage off and on . The probabi li t ies
are that the oscillator wi ll not come back
on. If it doesn't, detune a bit f urther and trv

again . Continue this sequence un til the
osci llator restarts osc illat ion every t ime the
plate voltage is appl ied .

Because of the use of link coupling to t he
next stage, the doubler must be t uned by
noting minimum plate current. It's quite
possib le that the osci llator stage may need a
bit of touch up tuning after the doubler has
been resonated .

Inpu t tun ing for the transm it m ixer stage
is conventiona l, with the push-pull gr id

TO
TRANSMIT

MIXER
GRID CKT.

+
30V

~
~ ~ ?\ 1 ~, ~ 1 .1

~
I F • >- ~ - >- & ' ·C

;;F

Fig. 9. Possible oscillator-driver circuit [or driving transmit-mixer. Comp onen t values will depend on
individual transistors used.
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Fig. 10. Alternat e so lid-s tate receive mixer section.

the same technique you employ with your
transceiver. Although the prototype has
provision for metering the plate current, thi s
is for preliminary adjustment and for assur
ing that maxim um currents are not
exceeded . Final loading should be done
with the aid of some sort of power, voltage,
or current indicator in the antenna circ uit .
The too-popular swr meter serves well in
this appl ication . Although I have no brief

GLADE VALLEY SCHOOL RADIO SESSION
15th year - July 27-August 9, 1974

Courses Taught: General Theory and Code
Advanced Theory and Code
Amateu r Extra Theory and Code

Golf privileges at New River Country Club; also fishing

TRUt Y A VACA nON WITH A PURPOSE!!!
People auended from the following states and areas:
North Carolina, Soulh Carolina , Missouri, T ennes
see. Ulah, Florida, Oklahoma, West Virginia , Ala·
bema, New Hampshire, Iowa, District of Columbia,
Vermont Arizona, Indiana, Ohio, New J ers ey ,
New York. Massachuset ts, Maryla nd, Virginia, illin
ois, Michigan. Georgia , Kansas. Mississippi , Nebras
ka . Maine. Kentucky , California. New Mextco ,
Arkansas. Texas, Wisconsin , Louisiana. Oregon.
Connecticut. Minnesota. Pennsvtvania .

We have chanaed our name frcrn Camp Albert
Butler to Glade Valley School Radio Sessio n" We
are now located on the campus here in Glade
Valley . North Caro lina. Same good food, same fine
instructon - in fact, notbins has cha nged but the
name and locatio n ,

r C, L. pet;;; K4DN~DJRECTOR - - - l
I Box 770 Elkin, North Carolina 28621 I
I Please sen d m e the book/PI and app lu"a t ifl ll Malik I
I for th i" G lade \ 'alle y Sc hool Radio Si"';Ii;(}/J . I

I Name csu I
I Address I
I I
LC1!Y~a~ie- :.J

for swr meters in their usual application
(that of generating wholly needless worry
about i ll usionary losses in feed li nes that are
not absolutely flat), they do have one legi ti 
mate fie ld of use: That of ind icat ing rel ative
power output.

Some sort of an rf signal generator comes
in handy for prelimi nary alignment of the
receive rf amplif ier and mixer. I li ke to make
f inal touch ups with off-the-air signals . As
these operations are quite conventional , I'll
not cover them .

Thus far, I've described only the l imited
range prototype. Let's cons ider a black box
for another, like, say, putting your 55B
transceiver on the 1.8-2.0 MHz band . Many
local osci llator and 55B inject f requency
combinations are possible, but one needs to
co ns ider undesired intermodulation prod
ducts, beats , and images. If you were to run
a computer program on all of the unwanted
poss ib il it ies, you'd become conv inced that
"you just can't get there from here." Cheer up;
the same computer program would equally
convince you that no superheterodyne re
ceiver is feasible .. . yet we use t hem every
day . So don't let the prophets of doom tell
you that it can't be done!

Let's take a look at the combinat ion
involving a local oscillator frequency of 4.8
M Hz and an 55B injection frequency range
of 7.0 to 7.2 M Hz . The image would be from
11 .8 to 12.0 MHz, well removed from the
resonant circuit (1 .8to 2.0 MHz). Doubling
both of the two concerned frequenc ies, to
see what their harmon ics would produce,
gives us a differency frequency of 4.4 to 4 .8,
again well within the safe zone . No
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harmonic of the local osci l lator w i ll fall
within the transceiver's receiving range (7 .0
to 7.2 MHz .) . So, it would appear, the
proposed combination is practicable .

lor gett ing on the 50 M Hz band , a local
oscillator frequency of 29 MHz offers possi
bilities . By using an SSB injection frequency
of 21.0 to 21.45 MHz , the portion of the om
band most used for ssil can be covered . To
avoid undesired harmonics, it's advisable to
use an overtone crystal and generate the LO
frequency di rectl y on 29 MHz rather than to
mul tiply up from a . Iower frequency . Be
cause of the dua l tuned circuits, the

potentially-troub lesome harmon ic o f 29
M Hz (at 48 M Hz) is great ly attenuated .

Although ssB transceivers for the Citizens
Radio Serv ice are crystal-controlled on
channelized frequencies, they have some
useful poss ibil ities for use on spot freq uen
cies such as amateur nets, i\1ARS, CA P. etc.

The b lack box can be used for putt ing the
Cil rig to some use other th an hello- in g " Hot
Lips ," "The Green Dragon," and other suc h
luminaries. Let's consider, for instance,
putting such a transce iver on t he A F MARS
frequency o f 7305 kH z. Fig . 0 gives th e
block d iagram w ith the suitable frequen-

- 30 V GAID BIAS

SHORT OUT FOR
250 K OHMS GAID

RESISTOR IN
TRANSMIT - MIXE R

+ 200'1

+250'1

... 300'1

- 8, + C

+ 600V

+ 300 V FOR PA
SCREEN GRIDS

RELAY ANO BIAS
TRANSFORMER-.J

: >- ,.
>-

,
-t;~J'F +, ;;;: 100 JlF

"
L.v.

TRANSFORMER

C ALLFIL .
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20 H
"
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'OK

i ·..,
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I
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~
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+
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-FIL. , '.bsw , ,
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: PLAT E sw '.I ,,-
117 VAC

r-o-r-e TO RECEIVE - MIXER RF AMPLIFIER
FROM ANTENNA o---,I.

: t...e...-..o TO PA OUTPUT

: r<>------oTO RECEIVE- MIXER OUTPUT
FROM TRANSCEIVER~

•t...e...-..o TO TRANSMIT-M IXER PLATE
, POWER INPUT

RE LAY CONTROL
CONTACTS ON

TRANSCEiVER

Fig. 11 . Power supply for black box high-level frequency conver ter.
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cies. Note that it shows two amplifying
stages after the tran smit mixer . For
moderate power, only one of these would
be needed, but if you 're one of those whose
souls expand only upon reception of "40
over 9" (whatever that may mean ' ) reports,
you may desire an additional stage. The
block diagram does not repeat information
given in text or diagrams shown earlier, as
you can readily adapt such data to the new
situat ion.

Now, let's think of how one might want to
bui ld a b lack box using modern com
ponents.

The first step would be to make a decision
as to what power output wou ld be accepta
ble_ The output of the tran smit mixer is
considerable . Will that suffice? If you decide
that it will, consider the output and an
ten na-matching circuit drawn in Fig. 7. I 've
used it, and it give s very satisfactory discrim
ination against undesired frequencies (har
mo nics, beats, etc.}. By deleting the power
amplifier, you also delete a bu lky and heavy
power supply , The relay power supply could
provide all needed voltage for sol id-state LO
and rece ive mi xer chains. Th is is an attrac
tive t hought, especially in l ight of the
current interest in QRP and even QRPP
transmi tters. Then 100 , there are linear
amplifiers available (or easily bu ilt) that
need only a few watts of rf power input to
develop a quite respectable power output.
Perhaps you'd like to design your black box
with this thought in mind.

Should you however , opt for higher
power from the black box, only one HV
power supply would be needed, that for the
PA stage. Low level stages could all be
sol id state.

A modern power amplifier stage, suitable
to fo llow the transmit mixer, has been
descri bed in several magazi nes. A good one
was by Pat Hawker in the Tech nical Topics
sect ion of the December 1972 issue of Radio
Communication . The circuit in sim plified
form , is reprod uced in Fig . 8 . This
grounded-grid bLFb linear amplifier can
make full use of the rather powerful output
of the transmit mixer and even iet some of it
feed through to the antenna . No value; of
components are shown in the circuit , a s
they are conventional. Ju st remember to use
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plenty o f capac itance in t he tuned circuit
and to use low-inductance bypass capac i
tors . Some persons worry about hi gh ci rcu
lating in a tank with high C, but it's better to
have that rf heating a tank coi l than burn ing
the ears of an FCC monitor a thousand miles
away!

Harking back to the sol id-state t heme,
Fig. 9 suggests a circuit for the local
oscillator port ion . Th is is one I've used in a
sma ll transmitter wh ile exper iment ing wi th
Q RPP r igs. No component values are given .
Thi s om ission is deliberate . Other than for
the decoupling resi stors, R4' R8 ' and R10,
which can have any va lue between 100 and
1000 O hms, each resistor needs to have its
value determined by the character istics of
its associated t ransistor. To a lesser degree,
the same cons iderat ions apply to C1, C2'
and C3, as well as to the position of the tap
on each inductor and t he number of turns in
the associated secondaries . Tran si stors do
not lend t hemse lves to "cook book "
const ruct ion practices . The bui lder needs to
know how to (and have the necessary
equ ipment to ) do a bit of exper imen tal de
term inat ion .

For the receive mixer ~ort ion, Fig . 10
presents a standard circuit , mod ified only
to permit the use of a grounded-positive
power supply . Thi s is don e so that bias and
relay power supply can be used for the
soli d-state sections . A res istor and a zener
di ode can perform th e double duty of drop
ping the voltage to a suitable figure and also
ho ld ing it to that va lue.

The last illustration , t hat of Fi g. 11 , is the
rat her comp lex power and relay ci rcuit I
used in the prototype.

The uses of a black box are many and
varied. It 's easy to build and even easier to
use. Build one and increase t he versati lity of
your equ ipme nt.

. . . W5jj

FOOTNOTES

1 Ralph S. Carson, Chapter 10, Principles o f Appl ied
Hect ro ntc s. McCraw-H ill Book Co " lnc .. 1%1 ,
2 Doug DeMaw, " The DC 80-10 Receiver ." M ay 19bq
Q51 .
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TWO METER FM'
HEADQUARTERS

ALL TH E POPULAR BRANDS
D RAKE REGENCY CLEGG
STANDARD - SONAR - SI M PSON
TEM PO - GLADDING - M O T O ROL A - SBE
- D YCOMM -R P- DATA ENG,-

AN TENNAS of every type· • • for
MOBILE - BASE - REPEATE RS
1/ 4 wa ve - S/8 wave - st acked - uni - omni 
beams - co linear

HY-GA IN - AlS - CUSHCRAFT - N EWTRO N ICS
PRODELlN - M OSLEY - TELREX

Towers - RF Ampliflers - Encod ers - Crystols 
Coo. - Mounts - Tube s - Microphones - Mobile
Burglar A larms - Scanning Receive rs - Parts 
Noise Suppression - etc .. etc. , etc .

Midwest Ham Headquarters
Fo r Over 35 Years

HAMS! Write fo r Free Calo/og and
Who/esole Prices!

ELECTRONIC DISTRIBUTORS, INC.
1960 Peck Muskegon, Ml 49441
Tel. (616)726-3196 TELEX 22-84 11

HRS. 8:30 - 5:30 SAT. 9 - 4

WANTS TO BUY
All types of military electronics equip
ment and parts.Call collect for cash offer.

SPACE ELECTRONICS d ivision of
MILITARY ELECTRONICS CORP.

76 Brookside Drive. Upper Saddle R Iver
New Jersev 07458 I 120 11 327 -7640

How does the possib ility of goi ng t o hamfests.
or any gathering of hams and m aking over $ 100
sound to you ? For more informat ion o n becom
ing a local rep resentative for 73 Magazi ne, w r ite

M arketing Manager
73 M AG AZ INE

Peterborough NH 03458
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R.Davis W4RMDI9
20 Paradise Lane
Chicago 1L 60601

HO TO MAKE

THE HO -TOs

ORK

N
o w that the econo my is on the
down-turn , it behooves us to turn-up

our eq uip me nt on a " do-it-yourse lf" basis.
No more heavy cash outlays for the out
rageously expensive components such as
are adve rtised in 73 Magazine . Build it
yourself, men!

I have found over the years that dealing
with the obvious ramifications of micro
farads vs oh ms that when you have a mho
situation , the co rrec t way to solve the
problem is to look in your junkbox (every
last right-thinking, God-fearing, lover-of
America lias a junkbox, right?). As you
de lve into t he junk box, be alert for st ray
units of line-to-ground , since there is a
pot ential danger there over a period of
time .

First. take your microfarad and place it
in its proper perspective to the reactance of
4 .86 MH z. Now tha t it is lined up, it is

APRIL Hl74

t ime to take stock of the main transmitter.
The net work tuning capacitor and the
loading capacitor have filament chokes on
the secondary leads to the windings.

Now it is t ime for the second step
... tread carefully, fo r here we run into

resistors across the co ils in parasitic oscilla
tions. The propagation velocity in de
ciduous areas has a greater units of measure
tha n integrated voltmeters. Tryout your
resistor, thee short o ut the rf and elimina te
the dri ve . If you have no power supply to
the audio stage, the transmit switchboard
will give you a functional transformer.

Centertap the ac line to the low voltage
circ uit on the lead-in relay ami attach your
diod es.

Eureka!
We will take up the deliverance of

rr#fl"Ap+yrr next month.
W4R~IJ)f'J

5 1



231

267

the
2 Meter Fixed Station

231 15 element high performance
beam. 17.8 db gain. Coaxial balun.
Beta Match. Unidirectional. Boom
length 28'. VSWR 1.5:1 52 ohm
feed point. Extra - strength heavy
wall commercial aluminum tubinq,

267 Standard 1/4 wave ground
plane. May be precision tuned to
any discrete frequency between
108 and 450 MHz. Takes maximum
legal power. Accepts PL-259. Con
structed of heavy gauge seamless
aluminum tubing.

268 For repeater use. Special stacked 4 dipole configuration.
9.5 db offset gain. 6.1 db omnidirectional gain. Heavy wall
commerc ial type construction. 144 thru 174 MHz. 1.5:1 VSWR
over 15 MHz bandwidth eliminates field tun ing. Extreme band
width great for repeater use. Center fed for best low angle
radiation . DC ground. Complete with plated steel mounting
clamps.

Designed for the man who demands professional standards in
2 meter equipment. REPEATER LINE fixed station antennas
are the 2 meter HAM's dream come true. With everything you
need for top fixed station performance . .. toughness, efficiency
and the gain to gain access to distant repeaters with ease.
Work many stations , fixed or mob ile , without access to a
repeater.
The right antennas for the new FM transceivers ... or any 2
meter fixed station.
REPEATER LINE Fixed Station Antennas
Tough, high efficiency antennas with a long, low radiation. For
the top signal and reception you want. .. and the top perfor
mance your transceiver's ready to deliver.

For the most powerful antennas under the sun

268



362

341

338

Linco ln. N E 68507
T e le x 48-6424

340

Dept. CO 860 1 Northeast Highwav S ix

402/464·91 51

from aln
Antennaswith real PUNCH!

WRITE FOR DETAILS

For top fixed station performance on 2 meters ...
THE REPEATER LINE

HY-GAIN ElECTRONICS CORPORATION

341 8 element high perfor
mance beam. 14.5 db gain.
Coaxial balun. VHF Beta
Match. Unidirectional. Boom
length 14' . VSWR 1.5:1. 52
ohm leedpoint. Heavy gauge
commercial type aluminum
construction.

340 3 element high perfor
mance beam. 9 db gain. Co-
axial balun. Special VHF
Beta Match configuration.
Unidirectional pattern.
VSWR 1.5:1. 52 ohm imped-
ance. Heavy gauge alumi-
num tubing andtoughalumi-
num rod construction.

P. O. Box 5407- GF . Linco ln, Nebraska 68505

338 Colinear ground plane. 3.4 db gain
omnidirectionally. Vertically polarized.
52 ohm match . Radiator 01 seamless
aluminum tubing ; radials 01 solid alumi
num rod. VSWR less than 1.5:1 . All steel
parts iridite treated. Accepts PL-259.

362 SJ2S4 high performance all-driven
stacked array. 4 vertically polarized di
poles. 6.2 omnidirectional gain. 52 ohm.
May be mounted on mast or roof saddle.
Unique phasing and matching harness
for perfect parallel phase relationship.
Center fed. Broad band response. DC
ground.



CALL
FREE

CHARGE IT
ON

TRADE
ON

USEDCALL

Bill Du Bord, W~KF
(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
• HALLICRAFTERS
• CLEGG
• STANDARD

.YAESU
• SWAN
• COLLINS
• KENWOOD
• REGENCY

We carry all major brands and a large
stock of used reconditioned equipment

SEND STAMP FOR USED LIST

HAM RADIO CENTER INC.
8342 OLIVE BL. ST. LOUIS, MO 63132



A TWO

Jack Dolcourl WA 0PFC
114 50 West Colfax A ve.
Lakewood CO 80215

METER

HYBRID ZED

TRANSMITTING

CONVERTER

D
ay by day, single sid eba nd {SSB) he
co mes in creasingly popular o n the hf

bands, and yet SSB is slow in co mi ng to the
2m band , probably due to the lack of
co mmercia lly b uilt eq ui pment. With a wel l
provisio ned junkbo x , a few do llars and a
week end or so, you can co me u p with a
gizmo which wi ll co nfuse and ama ze your
fello w hams - Zm SSB . By se lec t ing th e
proper fun ctions on your 10m SSB tran smit
ter, you can transmit ca rrier cont ro lled AM,
SS B or whateve r your t ra nsmitter is ca pab le
of producing. For the power mad, the
o utpu t o f the 2 m transmitting conve rte r can
he co nnected to a linear amplifie r. Here's
what to do .

Principle

Het erodyning is the basis of all freq uency
co nve rsio n. a nd it occu rs when two freq uen
c ies ( F I and F ::! ) arc com bined in a non
linear device. Four frequencies resu lt - th e
o rigina l two. and tw o new frequencies, F I +
1' 2 and 1'2 - 1'1. If we lake a 2S MHz SSB
signal (F 1) and mix in a I 16 MHz crysta l

APRIL 1974

con tro lled signal. these four fr eq uen cies ap
pear :

28 MHz/ SSB (Fl)
11 6 Mll z I F2 l
88 Mll z/SSB (1'2 - 1'1)

144 Mll z/SSB ( F 2 + 1'1)
Becau se o f the high-Q mixer plate tan k
ci rcu it . the o n ly signal p resent at significan t
st re ngth is 144 Mll z. This transmit t ing co n
verte r ca n be mod ified to up-convert from
o ther hands by re tu ni ng L1 /C9 . LJ /C IO,
L4/CII , L1 0 /C4 and L5/C6 resona nt cir
cuits. and altering the c rysta l freque ncy (Fx )

usi ng the fo rmu la :

Fx = 144 - SSB frequen cy from ex cit er/ 2
In a ll cases. though , good circu it design
d ict a tes that th e image freque ncy sho u ld be
sufficient ly removed from the desired fre 
q uency to achieve sufficie nt attenuatio n.
(Cons ide r t he hypot heti cal up-co nve rsio n
fro m 75 m to Zm. The sepa ra tio n of the
desired frequen cy a nd t he image frequen cy
is only R Mll z a nd hoth signals wo uld be
passed into the o u tpu t jack. ]
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The Circuit

Now let's consider our transmitting con
verter in three parts : (I) loca l oscillator
injection circuit. (2) mixer circuit and (3)
linear a mplifier circu it. Although other tu bes
could have been used for the mixer , a 63 60
dual tetrod e was chosen fo r it s eff iciency
and relatively high output. With a certa in
amo unt of redesign, a 5763, 6A R I I (co m
pactron) or some ot her VHF tube cou ld be
used with reduced output or possibly in
crease d disto rtion . The mixer circuit itself is,
in reali ty, o nly a non-linear amplifier wit h
the local oscillator signal injected into t he
control gri ds, and the SSB signal injected
into the cathode. If a pentode (such as a
5763) is used , and if the absolute minimum
dist ortion is required, the SSB signal may be
injected into the su ppressor grid" . But he
careful - the suppresso r grid can be easily
sa turated with too much SSB. It is for this
reason the design incorpora tes cathode injec
t ion .

The In ternational Crystal OX-HI kit was
selected for the local oscilla tor because of its
dependabili ty and its price adva ntage" : The
output of th is oscillator is doubled a nd
amplified in an RCA 40236 transistor. T he
40236's emitter-base junction is biased to
act as a diode doubler, and the base-coll ector
junction is biased so that the whole unit
amplifies the doubled signal. But why not
experiment a bit and try using t he RCA CA
3028A integra ted circuit as the freq uency
doubler'! One po ssible circuit configuration
is shown in Fig. I. The output of the 40236
is amplified by t wo 2N706A's, which pro
vide sufficient grid drive to the mixer tube.

Closeup of prin ted circuit board which ccntems
frequency m uIripHer, driver and vol tage tripler.

56

Side view of transverter. Tu be shields removed.
OX·HI crystal oscillator a t r ight side of photo.
Note RCA type phono jacks used for cathode
current monitoring.

These transistors tend to become a bit warm,
and if you are sensitive about your transis
tor 's health , place a 22n resist or in series
with the emitter lead. Remember to bypass.

The price o f VHF rf power transistors is
dropping, so soon it should be economically
feasible to construct a completely solid -s tate
transverter. Some transistors that are already
reasonably priced are Motorola's 2N3375,
2N3553, 2N2632 and 2N396 1 and RCA's
40280' .

Construction

The 2m transmitting converter has been
constructed with co mpactness, considerable
shie ldi ng and short lead length in mind . It
can be easily built in a 8x3x2}1 in. minibox
( LMB 137) . As shown in the photographs,
then" is plenty of room, so parts layout is
not critical as long as good VHF construc
tion practices are followed .

The 6360 mixer radiates 28 MHz like
crazy , so a tube shield is required . Unfor
tunately, the 6360 is a ta ll tube, so so me
sort of a home brew tube shield must be
made ; for this purpose Reynolds do it
yo urself aluminum works well. The tube
shield tends to detune the mixer, so perhaps
a bett er method is to make an enclosure
from perforated aluminum sheet, and place
this enclosure ove r the top o f the minibox.
Also note the RCA phono jacks that are
used to monitor cathode current. After
alignment , shorted phono plugs should be
inserted into these jacks.

In order to simplify construction, a
22.5 V battery is includ ed inside the trans
verter cabinet to provide both mixer and
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START

HEARING the

WEAK ONES " ,

c.

"

'-- L_"1{J~TO","

11(0-1741\,1
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,

C6
OX-HI ,

•

Fig. 1. Integrated circuit doubler-ampIWer.

ALSO - We slDCk a full line 01 ..,n"t ive PREAMPS'

GIVE YOUR PIC BOARDS THE PROFESSIONAL TOUCH !

•--.
- .

Meter
less batter ies
and crys ta l

'"=

...

FM Modulation

Only $8'.5.00
ECM 5A
NEW
FOR 74

Very sens itive c rystal contro lled converters tor receIving the VH F bands with
yo ur present receoee or rrenscerver. Ideal for OX. FM. Satelli te recep tion o r
fo r ius! talking to the gang . All have built ,in su pplies fo r operation from
either 117 VAC or 12 VDC. 10 Meter OU lPUl 1S Sland.lrd, Beauti fully built
and carefu lly t!!'Sled with modern eQuip"","t.

Phone or Wflle "Skip" W9HAK
lor complete mformalion Dldl 812·476 ·2121

Order Info : 5tmd check or mO/l~y Older for $85.00 plus 5 1.50 lor
shipping. Indl~na resldenn ~dd ." Silfes Ii/X, Crystals for f46.94 MHI a l

$3.95 uch. Alf oth" frllQS: S7.10 HCh,

JA N EL ClI" also supply a Wide variery o f rec...'ving equipment for indUHrial
app l iclI l ion s. Wrile or cdll for de/ilils.

A I/ itl!nJS li re postpllid lind guarameed. Plea"" order d irect or wri te fo r our
free calafog,

~JB~~'~C~S~::A~~J::;;;es
Telephone: 20 1·584-6521

50 CA. 50 - 52 MHz $85,00
144 CA. 144 - 148 MHz $85.00
220 CA, 220 - 225 MHz $85,00
432 CA. 432 - 436 MHz $85.00

• Rudl. 0- 15 .Hz
• OpenIfiJO-~OMHl

• Crrua/ conlrollfd fo< fall
IIlCI NS'f' 1I11'ffi lion

• d,..
• Acu••,- ...lIlin I kH.atl5 . H,

linear amplifier bias voltage. By mounting a
1000 pF feed through ca pacitor (C22) on the
minibox wall and clipping off the external
lead , battery condi tion can be checked
periodically without having to dismantle the
unit. Because grid current is low. the battery
should last a long time, Skeptics may prefer
to use an external bias su pply. Located
inside the transverter cabinet is a full wave
voltage tripler, which provides the various
operating voltages for the transist ors. The
voltage tripier, frequency doubler, a nd driver
stages can be preassembled on an etched
printed circuit board, and then mo unted
inside the co nverter cabinet.

Interior view of transverter.

Professional platIng soluti on - Pla le your pIc boards with a shIny coa ting
of t,n and lead. Used by majOf manulaclu rers. Easy- 10 use. Enough to
p late 438 SQ _ In _ . only S3.50.

Profess.onal deaning solu t 'on - Solder Ilu" lel l on your completed pic
boards is unsl~tly . Wash away excess f lu... grease. wa". etc . Comple telv

'" sale. 16 oz. bottle . at least a One year supply . .. _ , . , . , . only 53.50 '*
SA VE S S S S - Order more (ha" one and deduct 501! from ei1Ch. NO LIMIT,

TRY THE SE ONE EVENING PROJ ECTS FOR FUN!

• ECM·100 Modu le Kit
100kH z crvsta t oscmercr with super harmonIC in lensi fier produces useful
harmonics to 500 MHz. Mak\!$ e"cellent frequency slandard 0< cloc k for
dig Ital proleclS. TIL cO/TPat ib le. Complete k ll WI th crystal
............. ..................S14.95. wired and lested S19.95

ECM Corporancn
4 1'l N we.nnecn Ave,
EVilmvllle. Ind'dn.. 477 11E l;; M

• ECM·105 Po- Supply Module Kit
5 volt . 1 ¥Ill n!!Jllalt'd power .....pplv module w'th i/Ulomal lC cu rren!
limitIng arod thermal shuldown protect ion . Comol"te k It
............... . ............•.... 512.95. wired and !ened 515_95

ORDER INFO FO R CHEMfCALS A ND KITS A DD S 1 fo r SJ" pp ing
SATISFACTION GUARANTEEb..... """:~........--

Input SSB Signal

Because the power output from most hf
exciters is in the 200-500W (PEP) range,
the 28 Mllz/SSB signal level must be dras
t ically reduced before it is injected into the
mixer. There are t wo method s of doing this,
each of which has merit. Me thod one ( per
haps the best) is to remove the plate and
screen voltages from the final amplifier tubes
in the exciter. Then the rf injection can be
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APRIL SPECIAL,

COlli NS M E C HA~ I CA L FILTER,
455 MHz, TYPE F 4 ~5Y l 00

$7.50mmited quantity)BILL GOOBOUT ELECTRONICS

BOX 2673, OAKLANO AI RPO RT, CA 94614

BIPOLAR MEMORY 1 x 256 bit 74200 $9.50

MOS DYNAMIC MEMORY 1 x 1024 bit MM5260 $5.00

1000 ASSORTED RESISTORS, CAPACITORS, DIODES incl uding
over 100 TTL, DTL & Linear ICs on pc boards

(include postage for 4Ibs.I$10.00
12 Volt Power Supply $17.95

LM 309K 5V lA REG $2.00

LM 320K NEG Reg ava ilable in 5V 12V & 15V $2.25

LM 340K pas Reg availab le in 6V 8V & 15V $2.25

4194 TK adjustable dual tracking reg 8V T066 $3.90

41 95 TK dual track ing reg T066 $3.40

SUPER MEMORY Stat ic NMOS 1 x 1024 bit. Runs on single 5 Volt
supply , with data sheet, type 2102 ' $16.50
SPECIAL 5316 Alarm Clock Chip with four decimal .3 inch LED
Readouts and driver transistors, with schematic $17.50

ICs, most TTL & LINEAR in stock - Send stamp for FREE Catalog

CD4042 2.95
CD4044 2.95
CD4049 1.25
CD4050 1.25
CD4116 1.50

CMOS DIGITAL

CD4011 .60
CD40 12 .60
CD4013 1.25
CD4014 4.00
CD4015 400
CD4016 1.25
CD40 17 3.20
CD4018 5.00
CD40 19 1.35
CD4020 5.50
CD40 21 4.00
CD4023 .60
CD4024 3.00
CD4025 .60
CD4027 1.75
CD4029 6.00
CD4030 1.20
CD4035 2.95
CD4037 2.95
CD4040 5.00

74COO .60
74C02 .60
74C04 .85
74ClO .60
74C20 .60
74C73 1.65
74C74 1.25
74C76 1.75
74Cl07 1.75
74C151 3.30
74C160 3.25
74C161 3.25
74C162 3.25
74C163 3.25
74C195 3.15
CD4001 .60
CD4002 .60
CD4008 4.00
CD4009 .95
CD4010 1.00

LINEAR
LM370
LM37 1
LM372
LM374
LM382

555
556
741T
741 Mini

CA3028
CA3065
CA3086
5558

1.25
1.25 Repl aces HEP 590
1.25
2.00
1.75
1.00
1.60
.50
.45 10/3.95
.75
.75
.45

1.00

ALL ITEMS IN STOCK and will be shipped within 24 work ing hoursof receip t of order!
Include 501 postage and handling on orders under $10.00

Sorry. NO C.O.D. 's. CA LIFORNIA RESIDENTS ADD sales tax.



TRANSMITTING CONVERTER

Fig, 2. Block diagram.

output of the SSB exciter; the exact value
must be chosen by trial and error so that
maximum mixer cathode c urrent is about 40
flA . For a rough approximation, there
should be enough 28 Mflz{SSB signal to
light a No. 47 pilot lamp to full brilliance

--,
I
I
I
I
I
I
I
I
I
I

, I
!
I

I
IL ---.J

\1/
i - -- -
I

/ 6360<,I LINEAR

I '-.AMPL

I ,..
I "H,

DUMMY
LOAD / "sse 2. ,,' 2. I 6360

EXCITER "H, " MHz I MIXER
02A

I
-,

".I "H,
I 2N706A

* SEE TEXT FOR VALUE

I DRIVER

I "."H,
I 40236

I DOUBLER

I .."H,
I OX

I H'ose

End view of transverter. No te feed through C22 on
minibox wall where ba ttery voltage can be
checked.

taken from the exciter driver stage through a
small (say 100 pF) capacitor. To be really
tricky , the screen and plate vo ltages used to
power the fin als can now be used to run a
medium power 2m linear amplifier. But the
main disadvantage of this method is that the
modification to the exciter is cumbersome
to perform, and gives rise to method two
(presently used by me). Here, excess power
is dissipated in a dummy load (such as a
Heathkit Cante nna). Drive is taken from the
dummy load through a small fixed silvered
mica capacitor, roughly 50 pF. This value is
a bit critical, and it depends on the power

v,
0360

•
V2

• sec
•

L
m--- 7

I - - -

L9 3 :::: $
022
.00 '

UI

.,
" 0

A

C18~

""''''
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.00'

~
Is"p}th

r!J
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.00 '
~

02,03

6.3 +180 +200 GN:l
VNO

•
E~C0 '

RFC4

9 •

V,
9

OX-HI
ose

l~ -11<>1-- --;
o

Fig. 3.
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CW FILTER

Bottom view of transverter.

Results

Most construction articles end by te lling
of the unbelievably fantast ic fea ts which
were accomplished using the fi nished pro
duct. Unfort una te ly I cannot report working
moonbounce, WAS o r DXCC o n 2m. In fact ,
fo r now I have to be content with often
transmitting carrier controlled AM until I can
convince some of the local enthusiasts to
join me in the far-out world of 2m SSB.
References
t For furthe r information on distort ion produc
tions and he terodyning methods, see Radio Hand
book, William Orr, Editor. cl967, Edi tors and
Engineers, p. 346 ,
2 Available from Internat ional Crys tal Manu
fac turing Co., to North Lee, Oklaho ma City OK,
OX-H I kit - 52.35,58 MHz crystal - 53.75.
3 For design ideas, see Transistor Circuit Design , by
the Engineering Staff of Texas Instrumen ts Inc,

Tuneup

All circuits are first adjusted to approxi
mate resonance using a grid dip meter. If the
doubler and driver stages are assembled on
the printed circuit board, they can be
peaked before th is module is incorpora ted
into the minibox. The mixer cathode curre nt
is mo nitored using an RCA phono plug, and
sho uld be approximately 10 /lA (no signal).
SSB voice peaks should drive the mixer
current to 30-40 /lA . The whole unit,
including linear amplifier stage, is then tuned
to give maximum output on two meters.

(2 -3W PEP). A resistive L pad should also
work weU4

. This met hod is wasteful and
somew hat brute force, but it does allow the
immediate switching of the SSB excite r from
the hf ba nds to 2m.

Ev~y ham should h_ h'$ call
on dIsp lay in the shack, D,splay
You' Call wi th thIS aU'lICtlve
I!n9'"a~d ~;9n, Wh,t e re ue-s on
handsome "/, " 6 " bllCk or
walnut plaqu e Gold. metal stand
Included,

New Model CWF ,2BX $19.95
ReMI\t 10 uSil! pl.._ mclude S 1.00 PQUol'l"

COLUMBIA PA YS TOP $$$!
We need these today - now!

* SP-GOO JX HAMMERLUND RECVRS
* G18T COLLINS TRANSCEIVERS

P,O. BOX 634A CARMICHAEL . CALI FORNIA 95608

$3.95

*""t 10' fREE ",oc!turfi MfO 1JY9iU'''' 1m f~or'J. Or~ Ie KI,... 'd,m
~~ CW trim, hlr. ";"" x 1 ·'J. lo.. P<'n, h""PMJ,Mldwoth tund/MU "'1m.
AI/doll ampld1trJ ,. I. l ow/fJ. Crysr~ u"bfafof,

SJ,95 nell, Mont'v re'",tdfNl" no, ~ari&"w. Send cnec« or
.uO' f<' V Ordt r and call to

ie. Monroe, KGBHH

COLUMBIA ELECTRONIC SALES, INC.
Box 9266-A; No. Holl ywood, CA 9 1609

Phone : (213) 764-9030

TRY lh,s lanla~llc CW filler. If you don' l think it is the best you t"oave
eve. u...d , a~k 10' you. money b ack . We w.1I chee.fully relund n. These
fj l ter~ carry a lu ll one ye". warranty .

MFJ ENTERPRISES

P,S. We're also hu ngry for: Bendix , Colli ns,
Tektronix, H-P, etc. lab equfpmen tflate model
mWtary elec. for ground, sea, air; o ther good
gear. We pay frei ght ! Airmail cond. & $$
wanted today - NOW! We' re desperate !

BANDWIDTH 80 HI, 110 Hl . 180 Hi (s".., tch \.electable)

SKIRT REJECTION A l least 6 0 db down 1 OC I""" Iro m cent!'!"
freQuency for 80 HI bandw,dth

CENTER FREQUENCY 750 Hl

INSERTION LOSS None TYPlCal!l<lln 1.2 at 180 HI BW. 1 5 at 110 HI
aw. 2.4 ill 80 HI BW

INDIVIDUAL STAGEQ 4 (mln,m'les"ng,ngl

IMPEDANCE L [VEtS No imp@'dancemaletllog "'Q..",..d
POWER REQUIRED CWF 2BX ~I<md"'d 9 val l t'anSISIor ,id,o
ba\l~y

DIMENSIONS CWF 2B X 4" " 3'," " 2 3 16" (black wu' kle steeltop.
while aluminum uottorn rubber tet'tl

SPECIF ICATIONS

w~ haw ....hat "'" lh,n~ ,~ the ',nrll CW !,Ite r <tv,)"ilble ;tnywhert' The 80
HI '\elect'''ly w"h lIS steeo S'dl"d !ok ,.ts w,ll allo.. YOU 10 po<;k OUI one
SIgnal .md "hm"'ate all other ORM and O RN SImply olug 'T ,nlO the
llhont' liKk or connec t rt 10 the- o;pe-a k... te,mmals 0 1 any r~"'vef 0<

Trail"'''''''!:'' ~nd "'Ie hudphOfll"S, small soeal<e<, or ~eakl'r amphl,,,, Belle,
yet. connect " h.. l ...."""" any aud.o s tages 10 tak e a d_an til9t' 0 1 th~ hu,1 1 ,n
'ece '... ..' ,\fld audIO "'''Il!l! 'e!"

p , 0 , BOA 494, Misslnippl S..,., MS 39162
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HERE IS A FIST FULL

of 2 METER POWER

American Made
Quality at Import Price

HR-212
12 Channel-20 Watt

2 Mater FM Tra nsceiver

'0J Amateur Net

~~~ELECTRONICS, INC,

7707 Records Street
Indianapolis, Indiana 46226

This light weight, " take anywhere"
transceiver has the " Regency-type"

interior componentery to give you
what others are looking for in

portable communications. You get a
heavyweight 2.2 watt signal . .. or if
you want, flip the HI/LO switch to
1 watt and the racelver gives you
0.7 uv sensitivity and 0.5 watts

audio. Both transmitter and receiver
employ band-pass circuitry so that
power and sensitivity are maintained

across the entire band. Get one
to go.... only $ 00

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

E

HR·2MS
8 Channe l Trense en

2 Meter FM Trans ceiver

An FM Model For Every Purpose, , ,
Every Purse

~i==iii=-~' ~1J5~. ~
AR·2

2 Meter FM
Pow er Amplifier

cJ963, Texas Inst rumen t , Inc . pp. 32 1-3 28 and
345 -359.
4 Sec " He terody ne Transmitt ing Mixers for Six a nd
T wo Meters" by D. W. Bramer. in April 196 9 Ham
Radio. p. 12 and,
"A Step Type R.I '. A ttcnuutor;" by Eugene A.
Hubbell. in Single Sideband for the Radio Ama
teur. c l 965 American Radio Re lay Lca uue . p. l1R .

Parts list
B 1 - 22,5V battery (simi lar to Eveready 505)
Cl 0 - 200 u F/25V dc

C13 - 14100uF/ 25 V de
C12 - 47 pf Si lvered mica
C27 - 40 pi trimmer (like Centralab 822AJ)
Cll - 11 pf bu tterfly capacitor (l ike E. F . Johnson
160·2111
C18, C24 -20 pf butterfly lIike E.F .Johnson 148-20 2)
Cl, C4, CB - ' -B pf Trimmer (c ompression, p iston,
etc. 2-12 pf w or ks ju st as well.
C2, C3, C5, C15, C16 , C15, C20 , cza - 0.001
ceramic d isc capacitors
C6, C9, C19, C23, C25, C26 - 1000 p f feed'
through capac itors (like Er ie 362·000XSUO- 102M
or Erie 2404-000-XSUD- 102P)
C7 - 220 pf si lvered mica
0 3 - 0 5 - 2 A sil icon d iodes w i th pi v rating
grea ter than SO V
0 1 - 1 wan 18 V Ze ner diode
J2. J4 - UG 6 2S/ U BNC connector
J1, J3 - RCA p hono p lug, chasis m ou n t

L 1,L3 -7 turns 14-gage tinned bus-bar wue
wou nd arou nd a wooden pencil (rou ghly Y. in. i.d.)
5/8 in. long
L2 - 1 turn hookup w ire wound around co ld end
L1
L4 - 9 turns 14-gage tinned bus-bar wi re w ound
around a wooden penci l 71B in . long
L 5 - 5 turns 14-gage tinned bus-bar wire ~ in . i .d.
x 7 /8 in . long (center tapped)
L 6 - 4 turns 14-gage t inned bus-bar wire % in. i.d.
x y~ in . long (ce nte r tapped)
L 7 - 1 turn hook up w ire center tapped around
center o f L 6
LlO - 4 tur ns 14 gage t inned bus-bar wire % in.
i.d.x ¥.i in. long (ce nter tapped)
L9 - 1 turn hookup wire around center of L8
L6 9 - tur ns 22-gage enameled wi re close wou nd
o n M iller 45004 co il fo rm. Tune to sse i n ject ion
frequency (28-29 M Hz)
L 11 - 1 turn hook up w ire around cold end of L 10
P1 - Cinch Jones 4 co nnector chassis moun t p lug
IP 304 A SI
0 1 - RCA 40236
02,03 - 2N 706A
R 1 - 27011 0 .5W 10%
A2 - 15 KD: O.SW resistor
R3 - 1soD: 2W 10%. Can be repl aced by a f errite
bead rf "choke," hut not by 1.72 uh choke such as
Z·144.
RFCl-5 - Ohmite Z 144 or Miller RFC 144. 1.72
uh choke
RFC6- Ohmite 250 or Miller RFC 50 8.2 uh
cho ke
V1,V2 - 6360
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ENGINEERS
TECHNICIANS

Katash; Nose KH6IJ
The MaJl 2565
University of Hawaii
Honolulu HI 96822

TESTING RF PROPERTIES
OF SOME COMMON
INSULATORS

I n the so urce of designing an rf band
wid th fo r a h igh powered amplifier, I

needed to know t he rf dielectric properties
of certain ma terials.

A simple way to determine this is to
insert a samp le in the common microwave
cooking oven. A poor rf insulat or will heat
up whereas a good insulator will not. To
test this method , five sample materials of
about the same bulk were placed in the
microwave oven fo r 30 seconds with the
followinz results:
Laminated linen - Blistering with high heat
mg
Bakelite - Considerable heat int but not blis
tering.
Polyvinyl Chloride (PVC) pipe - So me heat
mg.
Acrylic - No heating
Unknown clear plastic - No heating.

To make the test more quan titative,
wrap up the sample in a paper napkin and
take temperature reading by inserting a
thermo meter into the napkin after the
sample has been removed from the oven.

To de termine the carbonizing tendency
of the samp le, bum it in an open flame.
The fi rst two samples ch arred, the third
became soft and charred , and the last two
samp les melted . . . .KH611

1 0 8 01

B

.~.
A

.- .

15CC River Stree t
New Rochelle NY

.... ~-

... .......,_......
;

14 7 " 1 Q

lergency
COrp.

0 0 you enjoy bu ildi ng ham gear? Like to work
with VHF/U HF transmitters and receivers
and/or digital logic? If you are a self-starter
who enjoys doing his own th ing in a sma ll
company. informal atmosphere, we would like
to talk to you. Call us at 9 14·235·9400 or se nd
us a resu me with salary requi rements.

SUPER CRYSTAL
THE NEW DElUXE DIGITAL

SYNTHESIZER!! FROM ~--.->

MFA·22 DUAL VERSION
AIM Ava ilable MFA·2 SINGLE VERSION

• Transmit and Receive Operation: All units
have both Simpl•• and Rep••ter Modes

.. Accurate frequency Control: .0005% ac
c u rac)'

• Stable Low Drift Outputs: 20 Hz per degree
e t ypical

.. full 2 " eter Sand Cove,a.e: 144.00 to 147.99
MHz. in IOKe steps

• Fast Actina: Circuit: 0 .15 second typical set
t1ing t ime

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

• Low SpuriOUS Output Level: similar to crystal
output

• PRICES R- Electroni cs
MFA·22 $21S.00 - P
MFA-2 $2 10.00 Box 1201 B
Shipping $3.00 Cha mpaign,lL 61820

SEND FOR FREE DETAILS

THE CC-1000 IS HERE!
The most unique concept in operating consoles
eve r offered. Desi gned as a console but bu ilt
li ke fin e fu rn iture.

• Convenient layout

• Versatile

• Ruggedly built

• Reasonably priced

Write for free brochure -

ULTRALINE CO.
3822 W. 139th St reet
Hawthorne, Calif. 90250
(213) 973-0254
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SAUNA

••... real fine for punching holes in a frog
jar lid, but won 't stand up in a sa u na:'

OPERATING

•

Robert (Ren) Renfro Jr . WA4NXC
KP4AMU W7ROM VP7EA AH2CV

and
Dr. Joe C. Br yan t W4 Y YF WR 4ABT
2 135 S. Boulevard
Charlo tte NC

AFROM

BATH

T he secret of the sauna bath is the d ry
heat that is a veritable fountain o f

youth. The impurities are bak ed ou t o f your
system and you are given a wo nderfu l,
tingling glow o f health . The sauna has
enjoyed intense popularity in Finland fo r
centuries. But it has been o nly in recent
years that this marvelous healt h trea tmen t
was int ro duced to America and its rise to
he ights o f populari ty is nothing sho rt of
sensat io na l.

The dry sauna heat is easier to tolerate
than steam and is unmatched for relaxation ,
rejuvenation and relief from te nsio n. It helps
to establish normal weight, relieves hang
overs a n d clea nses the body more
thoroughl y . T he beautiful and radian t co m
plexio n of the Sca ndinavian wome n are
attr ibu te d to regu la r sau na baths.

The sau na room is insu lated, lined wit h
red wood and heat ed to a tem perature of
250° . There a rt: re d woo d benches, bu t a
towel mu st be placed o n th em before sitti ng
down . It 's hot in the re . The wo rld record is
twent y minutes at 400° .

Several peop le ma y take a sau na togeth er.
talk ing o r reading to pass away the time

while the dry heat does it s magic work . One
problem is how to pass the ti me when in t he
sau na alo ne . Reading seems to be the most
popula r.

The sau na reader should pay attention to
th ree im portan t qualities in selec t ing reading
material : bi nding, paper and su bject matter.

The binding holds the pages in the book
and a poor binding will let the pages co me

o
o ut at 25 0 sauna temperatures . The best
bindings are metal staples an d co rd o r lace.
With this ty pe of binding the pages are
impo ssible to remove and will last for severa l
sau na bath s. Examp les o f this type of
bin ding a re The Firs t Na tional Bank Bo o k: of
Checks a nd Th e United S tates Post Off ice
Book of Eight Cen t Stam ps . Exa mples o f
poor bindi ngs are the ARRI. Handb oo k , 7]
Log Sheets and The FCC R ules and Regu la
tions. The worst binding is glue, wh ich will
melt and sp read hot sticky glue a ll o ver the
pla ce.

Paper qua lity is important as to how long
the pages will last. Examp le of good pa per
are Scientif ic A m erican , 73. National Geo
grap hic a nd Play buy . This paper is re sist ant
to moisture . Pu lp pa per wi ll abso rb dro ps of
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re urn
IN THIS AD?

abegiooer's glide to radio-teletype
...........,.._.............

"INTRODUCTION TO RTTY"
(A Beginner 's Guide to Radio-Teletype)

Would you like to know:

• What RTTY is
• How it works
• The whereabouts of any RTTY

article ever published in a Ham
magazine

• What to do if you receive a picture
of "The Swedish Nude" (below)
in the European format'

.A.A• • *~$D ffi O ffi. *A*••'
••~.o*'*••******••~o••*o.~
.~D~D~••• D .O~• • *•••••DO ' * •
•• , *4n••••o.O. *O. *O***$
.,*** ***~~*4•••••••••~D

*_*.nn_*_ ••••••••
*•••••••••O*~D.*'. D

u.u.~••• ffi * .D••••u. ffiuffi O
••••n••u*'.D~.A.DU*O

IF SO, THEN BUY THIS BOOK.
from 73 Magazine, Peterborough NH 03458
•They trie d t o prevent us f ro m p u bliahlnq
a tran scribed p ic ture o f the Swedis h NUd e,
b ut w e d id it any w a y !
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sweat and re nder the paper use less a fte r o Il l'

sau na. Exa mp les o f po o r paper a rc the Bell
Telephone Directorv, FCC Rules und R cgu
tenons and Popular Electronics,

Subject matt er is importa nt in that there
sho uld be a va riety. To star t with . I se lect
technical material, an d si nce it is 250

0
, a

lit tle of thi s goes a long way. About ten
minutes of th is is enough . As the time
passes, it becomes harder a nd harder to
co nce ntra te on even minor technical lit era
ture such as the Henry Radio Catalog.. After
more t ime passes, even th e pic tures in
Play buy become fu zzy , and this mean s it is
t ime to do so meth ing besides read .

I have tr ied severa l ot her things to pass
away the t ime in th e sau na. At one tim e I
had a tel ephone inst all ed so I could call up
peo ple. The handset would become too hot
to hold , then the dial froze up from the heat
and I cou ld only receive calls. Later the heat
got into the handset elements and put them
o ut of co mmission.

After j had the phone removed I tried
drinking in the sa una. But after five minutes
the heat taised the temperature o f any drink
hotter than boiling coffee. I tried exercise,
running in place, working puzzles. Finally I
go t a brai ns to r m: A SAUNA HAM STA
TION!

Hams have opera ted from remote islands.
mount ain top s, SUbmarines, airplanes, jail
and why not a sauna?

This became an interesti ng problem. I
wondered ho w long co uld one carry on a
QSO fro m a sau na, co uld one sa una work
another a nd would any a wards be given such
as WAS ( worked all sau nas ). A co mple te
exchange would require QTH, Time , Report
and Temperature. Perha ps length of time at
temperatu re would be im portan t for sa una
contests. How a bout WASS (worked all
sta tes fro m a sauna) or WAC-S etc. Here's
one DXCC-S ! And DXCC-S both ways'

Then I rea lized I was pu tting th e cart
befo re the ho rse . Why not see if a ham sauna
would wo rk? To start with, I had to have
ante nna an d elect ric power available inside
the sauna - also accessories such as log
boo k, opera ti ng aids, clock, call book and
radio eq uip me nt.

Elec tricit y was o btained fro m th e light
bulb soc ke t alr ead y inside the sauna and th e
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•
In

Ready to Ship

Here is the

For Hams at . ..

We Ship

Central Buying Place

We are as Close as Your Phone

ADIRONDACK RAD,O SUPPL Y, INC.
185 West Main Street, Amsterdam NY 12010

Phone: (518) 842·8350
Serving the radio amateur since 1936

Save Gas - Call Us

ante nna coax feed line wa s snaked through
with the nov wiring to t he electric heater,
whic h runs 10 KW.

I decided to have all band capabil ity
insta lled. There is nothing as disconcerting as
openi ng a door to a sauna room and let t ing
the co ld air in from out side. Once in with
the radio equipment, I didn 't want the door
to be opened until I made so me contac ts.

I decided on a Collins KWM-2 transceiver,
Gladdi ng 25 and a Clegg FM-27-B. A
Standard walkie talkie was availa ble also for
request ing a ny items that were not thought
about in the planning.

The first item to be carried into the heat
was the Gladding 25 . The next item was the
Coll ins, but I stopped short when I saw the
innards of t he Gladding bright a nd sh iny at
the opera ti ng position, and its case melting
away and dripping o nto the floor like the
wicked witch of t he west in The Wizard of
Oz. Its lou dspeaker wrinkled up and tore
loose fro m the core as I threw it out the
do or. So , we di dn ' t use t he Glad ding.

Then I not iced t he dial o n the Coll ins
transceiver bubbling and smoking. When I
tried to lift it up I found it was st uck fast.
The rubber feet had melted and stuck to the
surface . Since I co uldn't move it, I decided
to go ahead and use it , but as I tuned the
band the dial mechanism melted and stuck.
Luckily it was in the band so I decided to go
ahea d and make a contac t.

I looked at t he clock to get the time to
enter in t he log and found the plastic clock
had melt ed . John Cameron Swazey should
test his Timex in here!

I picked up my Bic pen to make a log
entry and found it was also melting. They
are rea l fine for punching holes in a frog jar
lid, bu t won't stand up in the sauna .

I picked up the Standard walkie talkie to
call fo r a pencil but found it s case had
melted and the a ntenna rod fell off.

When I finally got a pencil and made the
log entry everything happened at once . The
eraser melted , coax melted and shorted out,
tra nsistors melted , fuses blew and I decided I
was ready for a cold shower.

As I was tak ing a sho wer I wondered "has
anyo ne ever operated ham radio from a
showe r'?"

WA4 NXC and W4YYF
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Cassette Code Courses
With these Code Courses from 73, the average person can learn the International Morse Code fast enough
to pass FCC code exams from Novice thru Extra Class in a few pa inless hours! One of the beauties of
cassette tapes is that you can take them with you anywhere - at work for lunch break (code o n rye is
great) - even in the car while you are driving (or wha t's more likely. moldering away in line at a service
station trying to get gas). With the help of these tapes passing the code portion of the various exams is a
gas .. . er . . . snap!

K6MLC

WN9JGQ

ill13 WPM Practice Tape - Th is
tape will ta ke anyone over the
hump wh ich ell.ists when you have

O My d ass "":fJ J() enthused Ol'l'r yo ur
code CQJSt' t /e IQ~J tho r after hear
mg th e I J word per minute casset te
every student in the cteu decided
tu get u ne for home practice. En
clou d is an order [o r 23 of the J3
word per mmurt I<JfWS.

Key operated - and the keys lock
for easie r rewind and fast fo rward
ope rat io ns, which you wilt appre
ciate if you have a recorder that
doesn't do this - as most don't.
Records with mike or from line
input Itelephcne, receiver, etc.l .
Has monitor output. AC o r built-in
batteries - comes with batteries
supplied. Has automatic gain for
recording so you don' t have to
watch the recording level all the
time .
Deluxe Recorder
$32,95 postpaid in U,S.A.

Here is a cassette recorder that is
ideal for use with the code courses
since it can be operated anywhere.

Comes complete with four " 0"
batteries, AC power cord, earpho ne
and mike and is useful for d ozens
o f ham applicat ions. Cassette tap e
recorder is available for only
S23.95 (plus $1 .00 for shipping and
handling).

Cassette
Recorder

Deluxe
Recorder

to stop translat ing th e dits and
dah s, and go to an automatic reo
cogn i t ion syste m where you
"know" what th e cha racte r is with
out th inking. thus enab ling y ou to
pa ss the general o r advanced code
test. This very nasty tape is really a t
14 wpm, to give you th at added
edge when tak ing the exam.
88·13 WPM - 60 min. $3.95

m20 WPM Practice Tape - Thi s
cassette has bee n fiendi shly design'
ed to get you through t he FCC
Extra Cl ass code test with flying
col ours, The code on th is ac tually
runs about 21 wo rds per minute,
though it starts out at a lazy 18 per
for the f irst few minutes. The inter
mix of letters, nu mbers and punctu ·
at io n instead of plain language will
give you suc h an edge when you sit
down to take the exa m that you
should be able to breeze through.
Though much of your prac tice with
this cassette ca n be just copying in
you r head - atrer all, the important
o bject of practice is to t rain your
brain to convert code into letters 
be su re t hat you exercise your
pencil too. The cassette will make
your code practice portable, avail
able to you whenevEll' you have a
few minutes to spare - even wtl ite
driving.
88-20 WPM - 60 m in. S3.95

O My WIfe. K'1w has brcn al most
tatal/v reustam to rne code. brce z
ed through y our 5 word prr minu te
beginner! cassette and was rcadv
f or the N VI'k.' exam in UII(' JU l'.

WB8JON

KIIF

O r l'e been teaching code fo r over
twenty yeor! now und tve mea
every record ond tope end oth er
gadget that has co me out. t.et me
sa.l· thaI the 71 .HA GA Z I.W: code
co urse U by far the fi nest Ihal 1
have ever heard. 1 nerer thought I
would learn new tricks , but \'ou 'I'e
taught me 0 lo t about teal'h ing
code. SU fJ'ice it 10 say. 1am recom 
mending that every studen t af mine
get y our tapes.

$3.9588·6 WPM - 60 min.

OJ Basic 5 WPM Code - this
casse tte code course will teach the
IMC at five words per m inu te, all
letters, numbers and punctuation.
The tape not only gives all these
characters, but gives th em in a very
simple order so you can start
copying code with in on e minute of
hearing it, Th is has got to be th e
easiest way t o learn code ever
invented , The casset te actuall y has
th e code being sent at 6 WPM ,
all owing a margin for operator
pan ic wh en the chips are down and
the real exa m is at hand ,

Basic Code 5 WPM - 60 m in. $3.95

lil 6 WPM Practice Tape - tetso
known as The Back Breaker) this is
a tou ghie - five cha racte r code
groups sent in no part icu lar order,
so there is no way to memorize the
tap e. It is sent at sill. words per
minute to give you that margin for
error you'll need when faced with a
stern examiner at TH E EXAM.
Practice in your head or on paper
wherever you are , whenever you
have a minute or two.

O Al la ab ou t II week of pkJ)'ing y our
11 word per minute cassette ( whi.h
1 timed o ut at /4 words per minute.
inddenlalf),IJ," I went down and
passed Ihe General exam ....-it h no
strain. The plain language of the
FCC exam St'e""" ,} so slo w that I
10SI all fear after the fi rst fe w
tetten and made perfeN copy from
then on. It 's [car that get! you . and
y our tope' gal'c me confidence.
Thank s'

Order Today from 73 Magazine
PETERBOROUGH, NH 03458



John W. Crawford WA4SA M
155 2 Cameron Crescen t Drive
Restona VA 220 90

Printed circui t layouts showing interconnections
(bo ttom foil view). Scanning receiver modifica
tions.

TRANSCIEVER

CONTROL

FOR

YOUR

PANEL

SCANNING

S cann ing receivers are becoming quite
popular wit h hams due to the simplicity

with which they may be converted to
tra nsceiver or multifreq ue ncy FM operation.
In metropolitan areas where there may be a
tot al o f 20 o r 30 police and fire freque ncies,
or there are several repeater and simp lex
ham frequencies, sca nners are almost a
necessity . Since certain channels may be
locked out, a busy ham rag-chew repeater
may be sca nned over during periods of lo ng
Q50's.

Today's cars are no t suited to the addi
tion of much add-on equipment however.
First, there are problems of finding a surface
on which to mount the equipment. Many
cars have curved mouldings and co nso les
p laced in such a way tha t no o ne else ca n get
in the car if even one small rad io is mo unted.
There is also the fact that stealing is wide
spread in today's society and sometimes the
best way to lose a radio is to mount it in an
automobile .

My ca r has an FM stereo radio. 2M F M
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co ntro l head and four chan nel adapter which
take up all o f the available space . Since two
more sca nners were desired, it seemed most
practical to utilize the wasted room in the
trunk . This meant less room required for the
equ ip me nt in the front, and less chance o f
break-in although there is an elaborate alarm
system installed. (See 73 Magazine , May
19 73 , page 19).

After some investigation of scanni ng re
ceiver circ uits of various brands, it was noted
that the sa me characte ris tics were always
present : with few exceptions all unit s were
eight cha nnel ; a ll had flashing lights or
LED's for channel indicators. all used a
logical "0" or " Lo w" to turn the individual
indicat ors o n; and all had an easy-to-remote
volu me and sq uelch c ircu it. Further investi
gat ions revealed two unused panels in the car
ideally su ited for the mounting of the
co ntro ls: o ne for the non-existent AM radio
and another for an optional air condit io n ing
vent.

Other ideas included the utilization of
small blank space s on the dashboard or the
glove co mpart ment door. Permanent holes

were required , however, and inasmuch as
this would lower the future resale va lue o f
the car, these ideas were not used. Finally it
was decided to fab ricat e a panel to fi t in the
air co ndit io ning cu touts o n the dashboard.

It was desired to keep both the size o f the
panel and the number o f co nductors in the
cable as small as possible. Remot e contro l of
volume, squelch and o ff-o n power was de
sire d and so me sort o f indicators were
needed to sho w the chan nel being received
but blanked while the receiver was scan ning.

LED 7 segment readout devices were
chose n since they draw little current , have
infinite life and take up little room. The
MAN I was used with an SN 744 7 Ie
decoder driven from a diode enco de r con
nected to the scan ner o ut puts. Blanking was
accomplished while the unit was sca nning
to prevent the readout from flashing the
numbers 1- 8 (See Fig. I ).

Circuit

Power IS o bta ined from a surplus SV
regulator to avoid loading down the voltage
regulators in the receiver and to make this

+--EXISTING I
+--RECEIVER

ADDED--
I

REMOTE -~~

s;»
QP 0

' I

II

/ I LED 7 SEGMENT

( MAN II

READOUT

PC BOARDS)

SN 7447

DECODER

(SEPARATE

" I
12 ~~
II -%04 7 10

~ ; 9 ~ F
2 '"
• 14 " G

,}!. R ~

IBLANKING RATED 10 150
INPUT (TYP 100 .f\. )

I ' "

01
02

ENCODER
01-19 MOUNTED ON
ONE PC BOARD

7

- 1 I
2

J!. I
- I

!
ILANl(ING I

(LOW TO TURN I
DISPLAY OFF)

SEE FIG. 5

I 4 1
-! ICOUNTING z

FLIP FLOPS ::J
OR GATES 8 I
IN ACVR t

""

Fig. 1. Display hookup and circuit diagram.
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• T RUNK INT ERCABL ING ---.~ FRONT OF CAR

• RECEIVER

MAN I

TO DIODE
ENCODER 7447

TO va.. CKT.

BREAK__

51

LOCAL
:>t-t------+~M~ .

VOLUME

CHANNEL

LEGENDS
UGHTEO

UNDERNEATH
CONTROLS

POWER SUPPLY IN RCVR

OFF

ON + 12 V
~

IN LI NE
FUSE
2 '

POWER

SQUELCH
•

NOTES

VOlUME a SQUELCH POTS SAME VALUE
AS THOSE IN RECEIVER

S I MOUNTED ON RECEIVER RE AR PANEL
HEAVY LINES INDICATE NEW CONNECTIONS*. BROKE N CO NNECTION

TO RCVR
CIRCUIT

rCONNECT
JI HERE

TO SQ.
CKT,

Fig. 2. Rear mount intercabling diagram for scanning receiver with de type con trols.

circ uit more universally adaptable to any
receiver. It is connected at the output of t he
filt er in the power supply and mounted
nearby.

A switc h is incorpora ted for local-remote
o pe ra t io n so that at any t ime the u nit may
be re moved and used in the home o r so ld
with no reduct ion in resale valu e. Basica lly .
this switc h remo ves a ny loading down o f the
circuit t ha t would be caused by the remo te
controls. Wiring to and from this switch
shou ld be shielded to preve nt hum pickup if
the u nit is operated from h ou se current.

Basically . there are two different types of
volu me a nd squelch co n tro ls in various
brands of receivers. The first of these we
shall cal . t he " de type" ( Fig. 2) where a
tra nsistor is use d to gra dua lly "turn o ff" the
aud io inp ut to t he af amp lifie r fo r co ntro l of
volu me . and a transist orized sq uelc h a mpli
fie-r is used to gro u nd or unground t he sa me
line . On ly two cable- wires a re need ed to

remot e these fu nctions, as seen III t he
d iagram. This circ uit is em ployed , for
exa mp le , in t he Electra BellI receiver.

The seco nd type is the "ac coupled "
met hod where a more co nvent io na l L pad
typ e o f contro l is used (Fig. 3). Here, fo ur
cable wires are needed for re mote applica
t ion. The Rea list ic PRO SA is an examp le.

In t he la tter cases, it may be more
desirable to disco nnect the internal spea ker
and , routi ng the hot lead to the front of t he
car. use a pad arrangement to atten uate t he
audio fed to the speaker (Fig. 4a). If much
mi niaturization is desired. this method will
not be feasible because of the large physical
size of t he pot needed to handle two or
three watts of power.

The encoding board inputs are co n nec ted
d irect ly to t he ou tput of t he lC logic in t he
receiver. It is assume d here that wh en
cha nne l I . for examp le. in your rece ive r is
scan ne d. the output fro m the scanni ng c ir-
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cuit is logical 0 o r gro und. The circ uit
connects to a lamp or o t her indicato r. the
o ther side o f which is co nnected to a
permanently " high" or positive level. The
indicat or lights every time there is a path to
ground as switched by the logic . If you have
a receiver which uses the o pposite logic (i .e.•
the "high" output turns on the indicators),
connec t the output s to an inverter (SN
7404) and co nnec t the inverter to the
decoding inputs (diodes DI-1 9 must go
turned around ). The board itse lf may be
mounted in any co nvenient location in the
chassis.

The blan king input to the decoder needs
some mention. When this line goes low or is
grounded, the 7 segment readout is blanked.
This line is normally high. If a point can be
found in the receiver that goes high when
the unit sto ps sca nning and is low at o t her
times. {i .e.. in the squelch, logic or clock
circuits ), hook the lead to this point. It may
be necessar y to incorporate a d iode to

prevent t he nor ma l logically " high" level o n
this lead from disru pt ing circui t operation. If
a point is fou nd t hat goes low when a signa l
is received. use the circu it o f Fig. 5 as an
inverte r to supply the needed lo w signa l to
the decoder BL input during scanning. This
latter method will usually be the case. Any
NPN transistor will work in this noncritical
circuit.

A suitable plug or terminal strip should
be mounted o n t he rear of the receiver and
aU co nnec tions route d to t his. Keep a list of
what wire goes to what pin or mark the
chassis directly to avoid confusion later .

Panel

With all connections to the receiver made,
a contro l panel mu st be made . There are
variou s ways to do this but th e most
professional result s will be had with the one
described below. Basically, an un osten
tatious looking panel that would give no hint
o f the goodies in the trunk was desired. An

TRUNK I INT ERCABLING -----.. FRON'!" OF CAR

• RECEIVER

MAN I

TO DIODE
ENCODER

FROM DISCR.
OOTPU T

.1
TO INPUT

Of" 1ST AF
STA~

7447

.1::1

CHANNEL

~F

~,v

IN LINE
FUSE
' A

LEGENDS
LIGHTED

UNDERNEATH
CONTROLS

VOLUME

SQUELCH

POWER

•

NOHS

VOLUME a SQUELCH POTS SAME VALUE
AS THQSE IN RECEIVER

S I MOUNTED ON RECEIVER REAR PANEL
HEAVY LIN ES INDICATE NEW CONNECTIONS*.. BROI<EN CO NNEC TION

REMOT'

LOCAL

TO RCVRJ CIRCU IT

FROM SQUELCH NOISE AMP

/~ECT, HER,

VOL.

51

POWER SUPPLY IN RCVR

TO SQ.
AMP.

Fig. 3. Rear m ount inter cabling diagram for scanning receiver wi th sc type controls.
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unmar ked almost featureless panel was
necessary . However, some method of id enti
fying the different contro ls wa s needed
when the unit was turned o n.

Since dashboards are made from plastic
these days, plasti c seemed the material with
which to work. A neater installation could
be made , especially where there was any
possibility of " drill ing" a square hole, which,
inevitably . comes out crooked. With a trans
lucent panel many holes an d markings would
not be needed. The cutout fo r the optional
air co nditio ning vents was measured and a
piece of slightly oversized plastic cut to fit.

It was found that gray smoked plexiglass
gives a block opaque look with no illumina
tion behind it. When a LED or pilot lamp
placed behind such material is turned on, the
light is transmitted through the plastic with
ease. Therefore, if a ma sk were made to
block all but a certa in shape of light, words
and sy mbo ls co uld be formed by means o f a
single bulb.

Thus, a clear photo ma sk was laid out to
the e xact size of the panel. With various
drafting aids such as Kepro or Bishop stick
ons, a black square wa s placed at the
location of each readout and dry transfer

--
~~ ~ lID . r

Q; r - - ... O

ALPHA 77

$1995

"THE VL TlMA TE LINEAR"

PAYNE RADIO,
specialist in extraordinary amateur

radio equipment, considers ALPHA
77 by ETO a maximum-legal-power

linear amplifier without equal ...

• EIMAC 3CX1500A7/8877 tube - the
very finest available!

• 7500 volt vacuum tuni ng capacitor

• 6000 volt /20 ampere bandswitch

• 1500 watt continuous duty sol id state
d-e power supply

• Battleship construction

• Full year factory warranty

ALPHA 77
An investment in pride and pleasureSPKR

20-"
OW

---.) FRONT

BREAK

TRUNK «!----

OUTPUT STAGE
IN RCVR,

Fig. 4a. Speaker connections (op tional).

lette ring was placed below each co ntrol
locution and the readout square to indicate
their respect ive function. This ma ster layout
was then taken to a photographer friend
who rever sed it full size (I : I) so that the
lett ering and readout space were now clear
and the rest was opaque bla ck. The ma terial
also had a stic ky front with whic h it was

Call or wr ite Don Payne. K4 1D. f o r information
and a king·size trade on your gea r.

PAYNE RADIO
PHONE: (615) 384·5573

NIGHTS. SUNDAYS: (615) 384·5643

P. O. Box 525. Springfield. Tenn. 37172
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789

BREAK
.../TO RCVR .

CKT

AUDIO INPUT
IC ON ONE RCVR

:+:NPUT~AUDIO OUT FROMA.f ORIVERS IN
SEPARATE RECEIVERS

-----.RCVR I RCVR 2 RCVR 3
I I ,

I
1_____ -

atta ched to t he rea r of the plasti c pane l.
Holes for the volume , sq uelc h. an d off-on
switc h we re drille d and su bmin ia tu re lights
with pigtail s (the type used fo r mult ip lex
lights in J apanese stereo re ceivers) were
ce me nted over or near each word . A card
board shie ld was glued over each of them to

I SEPARATE1 1 CONTROL
1- - L INES

<----- - - - - - -t-- sSPiPEAKER
IN DASH

Fig. 4b. Speaker connections it n o ex ternal jack
available control of volume from Fig. 2 or 3.

1.3 x 1.3

oL62 - (large MAN 1) 0.6
inch - NEW $3.95

oL33B-3 - Triple 7 seg
ment, for ca lculators $2.95

MINIATU RE SIZ E - 0.3 12 x
10 posit ion decimal $2.50 ff\r.=f~F'F'r=n
10 pos. BCD & comp .$ 4 .00 n

l O p as. BCD on ly $2.75 IrctJ
End Pla tes (per pair) $1 .00 Ityjl
Div ider Plates $1 .25
Blan k Body $ .30

THUMBWHEEL SWITCHES
STANDA RD SIZE - 0.5 x 2.125 x 1.78
10 position decimal $3.00
10 position BCD & cornp l. $4.00
End Pl ates (per pair) $1.45

l.E.D. - MAN 1 or DL707 TYPE 

NEW $2.75

,..-G ATE W A Y-
ELECTRONICS

8123·25 PAGE BOULEVARO
ST. LOUIS. M ISSOURI 63130

13141 427·6116

l.E.D. INDICATORS 
RED DR CLEAR 35d
YELLOWor GREEN

3/$1.00
60d

Fig. 4c. A me thod of using one speaker on several
receivers to conserve space . Heavy Jines are added
wires,

12 VOLT REGULATED POWER SUP·
PLY - 1.5 amp-adjustable from 9 to 14
volts. Small , so lid state. Sh ip WI. 4lbs.

$6.00

TV CAMERA LENS
150 MM - CMount - NEW $75.00
75 MM - CMount - NEW $50.00
25 MM - CMount-FO.95-NEW $39.50
25 MM - CMount-F1.4 -NEW $29.50

200 PRV - 25 AMP Bridge - ship wt. 1 Ib
$2.00

30 KV - 1.2 AMP DIODE - (2·15 KV
diodes in single package) $2.50

S5 M !/1 l1n(l m Order, VISit 115 when 1/1 Sf Louis
P/t'dse mcunto sott.cient oosteoe.

prevent the re flec tio n of light w here it was
not de sire d. The LED 7 segme nt readout was
ceme nted to the clear space reserved for it
o n the pa ne l an d the indicato r board with an
lC soc ke t mounte d to it was plugged ont o
the back of t he LE D. Finally , th e min iature
su rp lus pots an d su bminia t ure switc hes were
mount ed a nd wired to a terminal s t rip
ceme nted to the panel. Th e decoder pc
board wa s ce men ted next to the termi nal
st rip and wired to it a nd the LED indicator
board .

The ca ble h arness wa s ru n in th e Car well s
and since a barr ier type terminal st r ip was
u sed o n the rece iver, the ind ivid ual wires o f
the ca ble we re attached to it. Th e o ther e nd
was co nnec ted to t he t ermi na l strip and
various co nnectio ns at t he pa nel. With a fina l
check o n loose e nds and shorts po wer was
a pp lied, a nd presto - a professio nal looking
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job. The panel remains dark , and looks
uncluttered wit h only four kn obs and two
switches showing until t he switches are
turned on. Then the co ntrol fu nctions flash
into life below each knob and the panel

TO POINT IN ~o--;:,;;;,:::;;~/8~RECEIVER THAT
GOES LCM' WITH
RECEPTION or R -IO -20K

SIGNAL

TO B.L. INPUT
ON 74 47 (PIN 41

ANY NPN TRANSISTOR
AUOIO, SWITCHING, ETC.

t m -rek. me.
e . o . BOX 14106 DEPT 7

PHOENIX, ARIZONA 85063

VOLTAGE REGULATORS
MFC_6034 • • •VARIABLE UP TO 2OV, 200mA••• •• SI.00
M0805, 7812, 7815, FIXED · VO LTAG E, IA ••• S2 .5O
MC79 12, 7915 . • • • • • FIXED - VO LT AG E, lA ••• S2 .5O

DTlINTEGRATED CIRC UI TS
930 . ••• DUAL 4 INPUT NA ND GATE S .30
946•••. QUAD 2 INPUT NAND GATE•••....•.• S . 30
962 .••. TRIPLE 3 IN PUT NAND GATE s .30

TTl, NE'W • • HOUSE NUf.MERED ••
SN7400, SN7402, SN7410, SN743O•....•. •• •••S . 25

Fig. S. Schematic of inverter to blank readout
when receive is scanning. Use when n o "Hi" or
Logical 1 output s are present (see text).

resembles a professionally made contro l cen
ter. The readout remains blank with only a
dot showing until a signa l is received , then a
number appears in the space above the word
"cha nne l" indicat ing which freq uency is
being heard.

Comments

This is a simple. easy-to-use method t ha t
tak es up a minimu m of dash board space. For
those with a pe nc ha nt for thoroughness and
a larger amount o f space, t he seven seg me nt
readout may be dropped and a film made
wit h the frequencies or names of whatever
you listen to lettered o n it, such as NYC PO,
.94 , .31 - .91 RPT, etc . The sca nner lights
may be co nnected directly to bulbs behind
the se words and the re sulting readout will
sho w exact ly what you are tuned to.

Speaker co nnec t io ns may be made as
shown fo r each iridividual unit or, if the
design o f the car perm its, the internal
speake r from the receiver may be used a nd
allo wed to blare forth from its recessed
locat ion in the tru nk.

Alterna tively, the au d io from all of th e
receivers may be fed (depe ndi ng o n the
design of the units) into one receiver a mpli
fying sta ge and one front speake r used . For
transceiver connec t ions, an addit ional switch
to stop t he logic clock in the receiver is
mounted o n the pa ne l and micro phone wires
in the ca ble are so ldered to a connec tor
mount ed on any available space o n the pan el
o r dashboard. When a signal is heard, the
switch is depressed to stop the receiver from
scanning until t he QSO is co mpleted.

. . .WA4SAM
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TRAN SIST O RS
2N3905 . • HIG H SPEED PNP . HO USE NUMBERED SIS!.
MJ E 1093 • • PNP DARLI NG TON, 70w, 80V •• ••• S2 .25
JAN2222A• • HIG H SPEED NPN SWITCH• • •• • • • • S .39
MPF 120• • • DUAL GATE MOS FEY S . 75
MFE 2000 •• • VHF/UHF N CHANNEL JFET •••••• S . 75
MFE 2OO1. •• VHF/UHF N CHANNEl J FET .. . .. . S .80

CAPACITO RS
G LASS SEAL TANTAl UMS... 6V.. .. N EW

. 47uf, 12/ S1 .00 .. .4,luf , 10/ 51. 00 . •• 6 .8uf, 8/S1
ELECTROLYTICS, COMPUTER GRADE, BRAND NEW

72Ouf/15Ov, 51.2S 36 ,OOOuf/ISV, S2 .25

8038 veo with full $pt'CS.con$lru<;\Ion artoc le • • • • • • ••• $5.75
2 for $10.50

MM53 14 CLOCK CHIP WITH SPECiFiCATiONS •••.• )9 .50
7 SEG MENT LED READO UT. 7/10 in CHARACTER ••• 54 .00
RED WIDE AN G LE LED ' TOSL3 •. • .• • • • • . • ••••• • • • 5 . 25
REO NARRO W ANGL E HI-L UM LED ' TOSL6 ••••• • • • S . 2S
GR EEN HI-LUM CLEAR LENS LEO ' TOS1I6 S . 50

ALL ORD ERS POSTPAID. MINIMUM S3 U.S . , 51S FOR EIGN
LATEST LISTS, 10( STAMP•• •• • • PLEASE ADD INSURANCE

NOW . . . COMPLETE FULL KITS
SC-250 8 digit counter $195 lull kit
50-A PEMCO Ireq. counter $165 lull kit

PEMCO ELE CTRONI CS INC.
4 22 18 th St. NE Salem O R 973 01503-585-164 1

WORLD 0SLBUREAU
5200 'aMma Ave., Richmond CA USA 94804
THE ONLY aSl BUREAU to handle all of
your a SLs to anywhere; next door , the next
state , the next county . the whole world . Just
bundle them up (please arrange alphabaticallY)
and send them to us with payment of 6; each .

- WE GOT 'EM-

CLEGG, COLLINS, DRAKE, SWAN,
YAESU, TEN-TEC, and many more in
stock. See us first for quick, courteous
service. Est. 1928 - MASTERCHARGE 
BANKAMERICARD

FRECK RADIO & SUPPLY CO.
40 Biltmore Avenue
P.O . Box 7287
Asheville NC 28807
Telephone: 704-254·9551
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A CBer's

GLOSSARY OF

Andrew M. Cohn K4ADL
4823 West Braddock R oad
Alexandria VA 22:311

AMATEUR

TERMINOLOGY

l wish to state at the outset that in
addition to my sixteen years as a licensed

ama teur I have also retaine d au thorization to
co mmu nicate via the Citizens Radio Service.

During the past several years in the latter
ca tegory, I must fra nkly admit acq uain tance
with many fine, honest , pu blic-service-mind
ed citizens band operators. I have also co me
upon a helluva load of dum-dums . It is to
this group I address the ensuing glossa ry,
with a view towa rd a genera l uplift ing o f
technical prowess for this unfo rtuna te ele
me nt in our vital wo rld of co mmunica tio ns.

As there is an occasional ne ed for co n
t inu ity in o ur Cfier 's Glossary o f Amateur
Terminology, we hereby suspend the cus
to mary alphabetical order of things.

ARRL: Associat io n for Rescue and Resus
citatio n of Llamas. (Clearly a usefu l o rgani
zation)

Ant enna : An insect who refuses to sing bass.

CW: Cont inuous Wave; as in .. _a con tin u
ous wave of malic ious interference.

Frequency: Ho w often a given ac t occu rs;

'" f

for exa mple, the frequency of o n-the-air
pro fa nity .

74

Frequency Counter: A device - usually con
taining insufficient digits - for measuring
the activities described above.

Deviation : An act in opposition with accep
table norms ; e.g., the use of code names
instead of call signs.

Discriminator: One who establishes com
munication with regard to race, color or
creed .

Resistance : An unwillingness to co mply; for
example , with Part 95 regulations.

220 MHz: As in biblical times, "The Pro
mised Band."

Prog Line: An unlikely story abou t progs.
For example, "Warts come from touching
progs."

Digital Logic : A particular method of
making a point , or rendering a greeting to a
CB'er.
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Bug: A defect ; e.g., a t rans mitter capable of
o nly 5 walls input.

Joule: Opposit e of Bug. Any I I meter
transmitter capable of more than 5 watts
input. In co mmo n usage: "Mercy! This rig's
a real joule."

Wheatstone Bridge: Connects Bronx with
Queens.

Clapp Circuit : The area of 42nd Street
between 6th and l Oth Avenues and all of
Bro oklyn.

Half Wave: A greet ing for so meone you
don't really like.

Squelch Tail: To make a long story short .

Autopatch: The process of repainng a ve
hicle.

Touch Pad: An apartment for enco unter
gro ups.

Repeater : A CB operator with more than
one citation.

Linear Amplifier: A device "not intended
for use on the II meter band."

PEP: " Promote Excessive Power." Mollo of
CB dealers stocking II meter linears .

Heterodying: The ac t of having dinner with
a member of the opposite sex.

Hertz: An rf burn, or an FCC fin e.

Zero Beat: A police officer suspended from
duty.

Ohm's Law: Simply stated ... " If you see a
truck with revolving dome , y ou'd best pre
tend you're not at ohm.

APRIL 1974

Capture Effect: See Ohm's Law; the result
o f being found at ohm.

Split Channel: Something you should do
when the FCC truck is spolled.

Kilowatt : The appro priate ac t ion to be

taken when running 6 wa tts on J 1 meters
while being followed by a strange truck with
government tags.

Oven: When the heat 's on, a good place to
hide the linear.

Collinear: The result of placing the amplifier
in the refrigerator rather than in the oven.

Skip: To avoid, or pass over. In common
usage: " Mercy ! This guy's calling from
Texas! Let's not skip this one!"

73 Magazines: The approximate amount of

ammu runon needed to control one square
block of I I meter deviates.

. . .K4ADL
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Bill Lester WA 9FGP
825 S. Grace St.
Lombard IL 60148

•

A TUNING H NT
FOR RCA FM EQU PMENT

2L13

87/8
87/8
77/8
7 7/ 8
77/8
77/8
7 1/8
71 /8
67/8
6 7/8
67/8
6 1/8
57/8
5 1/8
5 1/8
51/8
51 /8
4 7/8
47/8 '
4 7/8
47/8
4 7/8
41 /8
3 7/8
3 7/8
3 7/8
3 7/8
3 7/8
31 /8
27/8

APPROX.
ACTIVE TURNS
2L12
137/8
127/8
11 7 /8
10 7 /8

9 7/8
137/8
127/8
11 7/8
11 1/8
107/ 8

9 7/8
9 1/8
8 7/8
87/8
77/8
77/8
71 /8
67/8
67/8
67/8
61 /8
61 /8
57/8
5 1/8
47/8
47/8
47/8
4 1/8
4 1/8
3 7 /8

on

on
o f f

o ff

FIN. PL.
PAOOER
2C54

on

off

on
off

..

..

8
8
8
8
8
8
8

..

....

..

8
8
8
8
8
8
8
8
8
8

..

..

..

..

......

1 to 3, 2 to 4
1 to 3

271.272
273 & 274
JUMPERS

1 to 3, 2 to 4

1 to 3
1 to 2, 3 to 4

1 to 2, 3 to 4
1 to 2

1 to 2

1 to 2
t to 2, 3 to 4

1 to 2 , 3 to 4
1 to 3

osc. SCREEN
JUMPERS
See Note 10

1 to 2

1 to 3
1 to 3 , 2 to 4

1 to 3, 2 to 4

OPER.
FREQ
MC

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

Contrary to usual ind ustry practice. (30 to 40 MHz) and L (2 5 to 30 MHz). Each
RCA has designed its line of FM segment requires a different tuned circuit.

communications equipment to cover a broad Therefore. unless the h am is lucky he must
frequency range . Normal practice In the change coils and capacitors m order to
two-way radio industry is to manufacture convert the gear for use on the amateur
each radio to cover a narrow segme nt of band. This is an expensive and time consu rn
frequencies within the genera l limits of the mg process.
particular frequency band . RCA has eliminated this problem. Each rf

An example of this practice is seen in coil has a tap to change the value according
Motorola equip ment which nominally covers to a tuning table which is provided for each
the 30 to 50 MHz band . Motorola has split segme nt of the entire frequ ency range.
this band into three, (and some times four) The table shown is reproduced from the
segme nts; designated H (40 to 50 MHz), M manual covering an RCA transmitter used

TUNING CHART

2L7. 2L8 & 2L9
ACTIVE SHUNT
TURNS CAP.
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Now avaIlable In three new h';llwellllll we<lthe'llroof modek:

QUAD OWNERS Tho! perlec t marrlaqe - you r lavor ite tri band
quad and iIIl " H & H RING TRANSFORMER" . Desigrwd speci fically lor
quads. this balu n offers the optimum IInpedance match using a sIngle 50
ohm co-a.. feedli ne.

for operatio n in the 25 to 54 MHz range. To
cha nge the operating freq uency from 33.05
MHz to 52.525 MHz, you would change
jumpers according to the table, plug in your
crysta l and tune the transmitter in the
normal manner. When a capacitor connec
t ion is to be changed, notes provided by
RCA in each ma nual te ll exactly where each
component is stored when not in use .

There are two advantages fo r the ham
with this syste m: First, you need not know
the original opera ting frequency of the gear
you are buying. Change jumpers and you are
in business. Second, there are no ex pensive
coils to buy , which means that you can sh ift
aU the way from six meters down to ten
meters for only the cost of crysta ls. T he
RCA high-band (1 48 - 172 MHz) eq uip ment
has the same des ign advantages as the low
band equipme nt.

I hope that knowledge of th is system will
help you to better evaluate the goodies that
show up at h amfests and surp lus dealers.
Manuals cou ld probably be borro wed from
the local two-way shop.

.. .WA9FGP

•uce.

$24.95 pp

~
801< 1131 Deca rur. A L 3560 1

• 2 element

WHY FIGH T QRM & QRN ?

• J or 4 element

The NEW DE- lOl family o f Signal
Discriminators is designed to fight
CWo QRM and QRN for yOU wIth
out r ig modi fica tions. Each discnm
Inillor unit consists of lwO J pole
opera lional ~. filt"" stagger
tuned for it flat 100 hz bandp;m al
1000 hz. A bu ffer ~. is ,ncluded
for urphones. or a ;IN pwr ~_ for an 8 olvn speaker. No
Mliuslmenu. factory tuned. pklg in insta ll at ion. one year warranty. and
15 day return privilet}e.
DE·101 For- fNlrph~ 0fI!y. 115 VAC . $29.95 + $2 stup.
DE· lO l A For- Spkr & phones. 115 VAC 539_95 + $21hip.
DE-1018 For Spkr & pflonrs 11 VDC S29.9S + Sl1hip.
DE101C For e¥phoneson!y. 11 VDC • $19.95+$1 ship.
CB·1W'red &fe$fedDE-I0ICcirclJltbd._ . __ .. . . S14.95ppd.
C8·13 Watt Au dio PWR Amp. forBohm Spl<r. 11 VDC Kif S8.9S ppd.

Wired & /e$ced $10.95 ppd.

• boom~s

H& H eng ineer i ng
- (1 .0 . 110 '" (,8

,11,/1 ,m"I"M,' II"".W \ I" ,,.. I',.,~ I/I' I' I" mirada. ,." 9116:1 i
.t (""h.", ( """ ~II"

DA PRODUCTS
1208A Alan Lane
Midwest City. OK

73130

OUR OWN "FET"

D.C. VOLTAGE; 7 RANGES
UP TO 1000 VOLTS
A .C. VOLTAGE; 4 RANGES
UP TO 1000 VOLTS

MT-3F $49.95

QUEMENT ELECTRONICS
1000 SO. BASCOM AVE.
SAN JOSE, CA . 95128

FINALLY! A RECHARGEABLE
BATTERY PACK MAKES YOUR
MOBILE UNIT A PORTABLE.

SO WHY BUY ANOTHER TRANSCEIVER?

• Solid Convenient Attachment
• 4-5 Hours of Normal Operation
• Full 10-15 Watt Output
• Safe Easy Recharg ing
• 12.0 Vol t - 2.6 Amp /Hour

BP-1 $39.95"
Shi pping $1.50

(Oklahoma Residents
Add 3% Sales Tax)

No Air Mail
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ROCK SOLID
Paul H. Wiese WABYDC
3450 Monticello Blvd.
Cleveland Heights OH 44121

SUBAUDIBLE TONE

GENERATOR

W ith more and more repeater sys
tems going up each day , the need

for some type of tone access has become
apparent . Some of these systems are util
izing the commercially proven low fre
quency subaduible continuous tone genera
tor access system. Commercially. these
tones are generated by a vibrating mechani
cal reed in both the sending and receiving
units. Most of the amateurs now using
subaudible (Private Line, Channel Guard,
etc .) are using older surplus tube-type reed
electronics. Most of these surplus reed units
are bulky and at times hard to come by on
the right frequency in certain areas. Even
repeaters with tone burst access will be
adding subaudible to reduce the beep
beeping (the roadrunner syndrome) of tone

burst for their local operators which desire
to add the more pleasant sounding access
of a subaudible tone.

This unit is a small , crystal-controlled,
digital IC subaudible tone encoder. This
unit can operate anywhere between 9 to 15
volls de and is extremely stable in frequen
cy over the entire voltage range and normal
temperature range. The desired output fre
quency is readily obtainable by ordering
the right frequency crystal from one of
several manufacturers.

Circuit Description

The 65-240 kHz crystal is oscillated by
the 2 transistor modified multi-vibrator
circuit Q I, Q2 . The output of this high

v + fV) . "
-'V>.'~ - --

.. I
I " " "I

:\?:;. " " e
I " 002 , 5"17490 "e-I

!>~00 Ft L or ,J
Oi '" ~ 2.2 I( '" . 2 2 , e , ro

I Y"T
$ 6 v-~

I -, V
I
I

'" !

" " e " "
, .

""' ", 470 I(-, S'" 7490 "
, Sill 7490 " Ht -Z

" " .. QUTPUa , , r ,. a , s r ,. cr ca .. ."
" " LO-Zeo ,

TRANSCEIVER

•0-

Fig. 1. Schematic of the sub-audible tone generator. Q1,2-MPS6513; Q3·2N1613
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E5 "HI~ IIHI~
"II,\\III~I~I~I~jl"

covers an outst~nding-series of
transceivers!accessorles'tcr 6, 2;3/4 meters

/- ~•

58·50
Transcei ver: 50.05-50.28
MHz, synthe sized. No xUs .
SS8, 20W o.e .p., AM, 8W
inp. Hi-level mod . 12VDC.
Dynamic mi c / cord /plug .

58·144

Transce iver : 144-148MHz.
12 xt! chana. FM . lOW
output. W/ xl ls for 34
94, 94·94, 16-76. 12VDC.
Dynamic mlc /cord /pl ug.

WRITE FOR LITERATURE

58·450

Transce iver : 42D-4S0MHz.
12 xtl chana. FM. 5W out
put. WI xtls for 444.5,
449. 5, 446MHz . 12V DC.
Dynamic mic/co rd /p lug.- .

_: '-. ~
1IDl .. · " ~ • ~, . ..

J LINEAR SYSTEMS, INC.
../220 Airport Blvd.• Watsonville, CA 95076

TRANSVERTER
440-450MHz, t rans zrec .
using 140-150MHz trans
ceiver. Pas sive xmtr-no
DC power. Del ivers 40% of
RF drlve @ 3f. FM.

VHF POWER AMPLIFIER
70·90W output Class C
(j]' 146MHz w j7-15W drive.
Broadband . Hi re! solid
state . Draws only 4 rna
on standby. 12VOC.

SB·1PA

..-- P! t< I (S N74 901

a
N Z, a

' · 0 0a'
~ o

~~
~!

I •
I N

N

~ i f+

Q~ •
•

II
0@ •

0+
•
0"

~~ (§) • 0
3~a•

8, ( 0" )
N 0, ·0 D<.' >z o +

Fjg. 2. Suggested parts layout f or the tone generator.

frequency oscillator is then divided down
to the 100 Hz range by the 3 SN7490
decade co unters. The last counter out put is
the square wave of the desired subaudible

frequency (65 -240 Hz). This squa re wave
is then filtered by th e 2 stage RC filt er
network comprised of R I. R2, C I . C2. The
outp ut amplitude is then adjusted by the
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"
•••

•
ase via

Complete Battery Case and Battery
to accommodate the fo llowing rigs:

"

our
•

WI

• Write for descriptive literature to : PORTA -PAK

Also has room for tone encoder P.O. Box 67
and battery charger in case. Somers WI 53171

Regency HR-2 - 2A - 28 . S8-144 . Genave . Standard SR-C826M 
SR-C806. Icom 200 - 230 . . . plus many others made to order.

UNDER ~;:~~;d

$
50 K-ohm potent iometer. High impedance
microphone circu its sho uld be co nnec ted to
the I megohm resisto r R3 o r fo r low
impedance microphone inputs sho uld be
connected to the 50 Kohm resistor R4.
Transisto r Q3 and zend r dio de CR I regu
late th e supply vo ltage to the tone genera
to r. The ra w power supply can be fro m
either a 9 V transistor radio battery or
conne cted to the +12 15 volt transceiver
supply . In some instances. the tone genera
tor will load the transceiver supply with
the switching curren t ripp le (i .e ., when the
o u tpu t volt age po t is tu rn ed to zero , the

Test and Co nnection

To test the un it , connect the p lus
vo ltage lead to 9-15 volts and the ground
wire to the return supply . Attach an
ea rp hone to the low impedance outpu t and
ground . When potentiometer P I is maxi
mum. th e tone sho uld easily be heard in
the earp ho ne. Once this ton e is detec te d,
you can assume that its frequency is the
crysta l frequency divided by 1000. T o
connect the unit to the transceiver, just run
the audio o utp ut to the microphone input
o f the rig. The pote nt io me ter PI sho uld be
set at the minim um level to o pe ra te the
repeater sys tem reliab ly .

DI VIO£ BY f- AUD IO
6~ - 240 k.... '00. "'" "'" au>

CRYSTAL , S~74'JO ......
OSCIl.LATOR DEC ADE f iLTER

C(lU'H £ A

" r h

Fig. 3. Block diagram of the unit.

audio harmonics can st ill be heard on the
t ransmitted signal). If this occurs. then the
generator supply shou ld be iso lated with
the 6SQ. 100 pF RC fi lter.

The e ncode r board ca n be mo un ted
inside most tran sce ivers . I f desired, o r
necessity demand s, the board can he placed
insi de a pla sti c hox (a disca rded o r XY L
borrowed dressmaker pin box is ex ce llen t) .
The boxed un it can then be " stuck" to the
side o f th e rig with double-sided st icky
foam tape.

...WA SYOC
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NOVICE CLASS
STUDY GUIDE

$4
The world's easiest t o understand

book o n the theory required for the
Nov ice ama teu r radio license exa m.
Fru stra ted b y fundamenta ls ? R ead
this book. O ne simp le reading shou ld
carry you t hrough the exam.

GEN E R AL CLASS
STU D Y GUI DE

$6
This book will he lp you to really

understand the theory and enable
you to easily pass the FCC exam.
This is not " a Q&A manual for
memorization. Study this book and
go into the exam with confidence.

ADVANCED CLASS
STUDY GUIDE

$4
Thousands have used this book to

help them breeze through the
Advanced exam with no strain. This
is the ONLY study guide published
which covers ALL the material you
will have to know.

EXTRA CLASS
STUDY GUIDE

$7

Does the theory required tor the

Ex tra Class exam pa nic yo u? No
n eed , for this book r educes it t o easy
co m pre he nsio n. Man y amateu rs find
that a Qu ick reading thro u gh this
b o o k is e nough t o get them through
the tough E x t ra Class exam. Face
that exam with c o nfidence .

1974
FM REPEATER ATLAS

$1.50
Listings by s ta tes (o r co u n t ries) and

cit ies o f a U rep eaters, bot h open a n d
closed, in the wo rld. Periodically
u pda ted . Handy size for m obile u se.

FM REPEATER
CI RCUIT S M AN U AL

h ard bound $7
sortbound $5

Contains almost every conceivable
circuit that might be needed for use
with a repeater. All circuits explained
in detail. AU aspects covered, from
the operator to the antenna. Also
contains chapters on setting up a
mobile station, plus much more.

HOW TO USE FM
$1.50

This book presents the basics of
two meter FM operation and re
peaters in short form with the end in
mind of getting you on "'M Quickly
and easily.

It is easy to make some blunders
when you are getting started with
anything new. It is also embarrasrna.
A fast reading of this book should
help you avoid the pitfalls.

VHF PROJECTS FOR
AMATEUR AND EXPERIMENTER

$'
A must for the VH F op. Opening

c hapters on operating pra ctice s and
aetti ng starte d in VHF, both AM and
FM, followed by 6 8 ch ap ters o n
building useful t est equ i p me nt,
modifying existing a n d su rp lus gear,
building co m p lete s tatio ns, b oth
fixed a n d portable. linears, conver
t ers, con t r ol units , preamps, b and
scan ners, a n ten nas, n o ise suppression ,
p lus m a ny m ore.

FASCINATING WORLD OF
RADIO COMMUNIC ATIONS

$4
All about b ro a dca st band DXing,

tunina the tropical DX bands, DXing
radio amateurs, antennas for short
wave, radio licen ses , pioneers in e lec
tricity and radio. commercial broad
cast stations, WWV, etc.

TVI
$1.60

Discusses all types of interference
problems in great detail with recom
mended steps to cure these problems.
Good for both the amateur and
citizens band operator. Try this ewe
and suffer no longer.

IC PROJECTS
$4

This book tells how to understand
and use l Cs, with numberous con
struction projects.

COAX HANDBOOK
$3

All about c o a xial cab les, co n n ectors
a n d a p p lica tio ns. H's a ll here - p ic
ture s, part numbers and specifica
t torrs for aU typ es.

SOLID STATE
PROJECTS

$4
More than 6 0 proje cts o f inter est to

a ny o n e in elec t ro nics. The d evices
range from a simp le transistor tes te r
to a ham TV receiver . This collectio n
wi ll h elp you b e come m ore
in tima tely acq uainted with ze ners,
ICs a n d varacto rs , etc.

TRANSIS TOR P ROJECT S
$3

Crammed full of home construction
projects, fro m receivers to trans
mitters. and all in between. Chapters
Include such articles as zener diodes,
how they work, how to use, test and
buy them: integrated circuits; how to
design transistor amplifiers; and
many more.

DXHANDBOOK
with MAP

$3
How to work OX, how to get

QSL'S. country lists, award lists, QSL
bureaus, maps of the world. great
circle maps centered on major V.S.
cities, OX bearing charts for major
V.S. cities, how to go on your own
DXpedition, and much more. Wall
size OX map of the world included.



su fficient
of your

Be certain to enclose
pos taRe for the re tu r n
QSLs.

73 BACK ISSUES

VOL.l $4
This is a n assort men t o f t welve

different b ack Issues o f 7 3 fr om the
years 1960 through 1964. Nor mally
the se back issue s would cost y o u $1
o r more eac h . but since this a ssort
ment is o u r c ho ice instead o f yours
you benefit w ith a big bargain . Here
is a go od way to build up yo ur
te chnical library wi th hundreds o f
in teresting a nd va luab le technical
a r tic les a nd const ruc t io n p roj ects .

VOL. 2 $4
Twelve d ifferent back issues o f 73

from the years 1965 through 1967 .
These are the real vintage yea rs o f 73
for home builders of transistortzed
gear. Lot s of VHF proj ects and
gad gets ga lore . See for y o u rse lf what
73 was do ing back when QST was

CHe $I

Presented t o those w ho su b mi t a
sworn sta te me nt tha t t hey h ave never
rece ived a certificate for radio o perat 
ing a nd if the y ever receive o ne. t hey
will ha te it . T h is certifica te sho uld be
you r first befo re yo u a cciden ta lly d o
somethi ng and receive a cer t ificat e
f or it. T his a ttests to yo ur
member ship in the Certifica te Haters
Club.

morel.ull~

UNDERSTANDING XYL/OM $1
A n unusual ce r tificat e - ge t one

a nd keep your mate ha ppy. A n a ward
to tho se who ha ve the goo d fortune
o f ha vin g an u n dersta ndi ng partner
who a p preciates a ll good th ings abou t
a ma teur radio (stay ing up all ni ght.
spe ndi ng money for ri gs. etc. ) .

thel.ull~

RRCC $1
This Real Ra g Che wers certifica te is

awarded only for the feat o f a n on
stop QSO for a period exce eding six;
hours with no time o u t for anyt h ing .
Order mu st be ac companied with
date /time (GMT) of st ar t/e nd of con
tact . st at io n co n t acted . an d yo ur c all
sign.

SSTV·DXCC $1
Dress up the shack with this award

for z-wav Slow Scan T el evision co m
munications with 10 co u n t r ies.
Endorsement pro ....i sions for separa te
bands.

DXDC $1
Ava ilab le for tho se who presen t

proof of contact (copy o f log) with
10 different cou nt ries. A warding this
certificate makes you a member o f
the DX De cade Club.

ALL MODE DXDC $1
How many can qualify for this o ne?

An a ward for 2-wa y com m u nicat ions
wi th 10 c o u n t r ies u sin g
CW-SSB-RTTY-SSTV modes .

RTTY-DXDC $1
Frame a nd hang this o ne above

you r machine. All o pera ting a ward
for those who have su b mitted proof
of 2·way teletype co m m u nica tio ns
with 10 co u n t ries. Endorseme n t
provisions for different bands.

73 CERTIFICATES

WAAS $1
Worked Almost All States - Pro of

of you r having worked 4 9 o f the 50
states. It Is for t hose who are just
unable to ge t t hat last sta te
confirmed.

$1

VHF ANTENNA
HANDBOOK

DIODE CIRCUITS
HANDBOOK

$2

General Information on c o m mercial
FM gear with spe cif ic conversions for
Motorola eq u ipm e n t .

108 QUESTIONS AND
ANSWERS

$2
Discussions of transmitting. receiv

ing . a n te n nas. power and audio
m easurement d evice s, etc.

DIGITAL CONTROL
OF REPEATERS

hardbound $7
softbound $5

Here's a book for the FMer who
wants to d esign and build a d igital
repe ater control syst e m. Co n tains
sectio ns on repeaters. basic logic
functions. logic circu it d esign , con
trol systems, su p p o rt c ircuits. m obile
installations. touch-tone, plus a
special sec tio n o n a "mini" r epeater
co n t ro l system .

CONVERTING COMMERCIAL
FM GEAR

$3

Would yo u believe that the se cret
t o success in VHF/UHF is in the
a n te nna syst e m? This is no earth
shaking discovery. but it 's true. A
co m ple te. detailed b ook with descnp
ttons, dimensions. tuning data. dia
grams a nd photos. Antennas from the
Instant coat hanger to the giant
collinear b eam can b e found here.

Book.~
115 diode circ u its including power

su p p ly a p p licat io n . regula tors. ae
m e ter a p p lica t io ns, r ece iver detectors
f o r AM-FM-SSB. n o ise limiters ,
sq uelch, AGe , var iea p tuning, au d io
clippe rs, com p ressors FM moduta
tors, R T TY k eying, varactor multi
pliers , n oise generators,

RTTY HANDBOOK

INTRODUCTION TO
RTTY

73 USEFUL
TRANSISTOR CIRCUITS

SLOW SCAN
TELEVISION HANDBOOK

hardbound $7
softbound $5

This e xce lle n t b ook tells all about
It. from It s h istory lind basics to the
present state-o t- t he- e rt techniques .
C o n t a i ns c ha p ters on c ircuits.
monito rs. cameras. color SST V . test
eq u ip me n t a nd much more .

$1
Usefu l t ra nsisto r c ircuits for a ud io.

receivers, transmi tters an d t est eq utp
ment. 47 cha pters wit h circu it d ia
gra ms fo r eac h. comp lete with com
ponent values. e tc . A must for the
so lid st a te home brewer. Easy t o r ead
a nd to understand .

$6
A co m p re he nsive b ook c over ing all

a re as o f radio teletype . from getting
star te d with the b asic principles.
what eq u ip me n t t o pro cure a nd how
t o m ak e it work. The o n ly u p -to-date
b ook availa b le o n the su bject . Well
written. easy t o r ead and understand .

$2
In this book the wo rld o f rad io 

tele ty pe is exp lained in an easily
u nderstood ma n ner for the beginner.
The re's a lso a chap ter o n RTTY Art
whic h will teach you everyth ing yo u
need t o k now in o r der to b e a RTTY
Artist . T he la st part o f t his bo ok
con tains a bib lio graphy of ever y t h in g
published abo u t R T T Y since 19 52.

more
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C A L L L E TTER
D ESK PLATE

LAP EL BADG ES

$'
T hese bi n ders a re a gorgeous red

and come with t he nice st set of year
s t ic k ers you 've ever see n . The perfect
t hi ng fo r storing your issues of 73 so
t hat the y won't get lo st o r s p il t o n,
or into the hands of t he .lr , O p. Dress
u p your shack wit h t hese binders .

$ 1
Na me a nd ca ll tdcn u rtcs y ou at clu b

mee ti ngs, h a m f est s , busted p o t
part ies. H and engraved by sk illed
New H a m psh ire craftsman with lov
ing care . O n ly o ne lo us y do llar . Se n d
fi r st name and c a ll.

$2
Ho w abo ut d ressin g up your o perat

i ng table wit h a desk p late s h o w in g
your first name a n d ca ll '! T hese e m
b o ssed desk pia tes an' ni ce - and
inex pe nsive . No zero available, so r ry.
T here is ro om fo r twenty le tt e r s a n d
spaces total.

7 3 BI NDERS

CUSTOM IZED DX
BE ARI N G C HART

you wor k t hem. Visitors can see
i m media tel y how mu ch of the world
you have conta cted! The zo n es are
o n the map as well a s prefixes . Maybe
you need several maps .

$'
An amateur who works for a big

computer company has a program
which permits him to plu g in your
lo ca tio n a n d have it print out the
bearings of all the countries of t he
world from your s ha ck. O nce you
have t his list you will u se it for every
OX co ntact . The c hart give s t he
bearing a nd distance to a ll major
c ities a n d countr ies. Be patient w hen
you order for these h a ve to be r un
t hro u gh in groups so that we can
offer the m to you at s u c h a low cost.

$1
T' hese wall size d ma ps s how t he

states and call a rea . T hey are
specia lly desig ned for colori ng to
s how your p rogress t o w ard the Work
e d A ll States award o f ARRL or t he
worked A tmost A ll States awa rd p ut
out by 7:~ {Ior p roo f o f co n t ac t with
4 9 states) . Since you w ill probably b e
want ing to work for t he award on
severa l band s you will wa n t several
m a p s . They come in groups of fo u r.

$2
T his is t he sa il"" wa ll-size d O X map

t ha t is tru-ludcd w it h t he D X Hand 
book except it comes t o you rolled
up inst ead of rotded . This is so you
ca n pu t it o n t he wall or han' it
framed. T'he ma p is d es igned with a ll
r-ou ntrv prcfixes ind ica ted a nd space
for you to eo lor- in t he countries as

VOL . 3 $4
Twelve dtr rercur back issues of 73

from t he years I BG8 to 19 7 2 . These
bundles an' a lready made up so you
haw' to a ccept our choice at this
pncr- . Ind ividual issue s for most
m ont h s are st ill available for $ 1 eac h
for t bese year-s.

WORLD DX MAP

$ '
Let t he world know t ha t you are

pro ud of your h am call. T hese
ma gneti c ca ll sig ns w ill ad here to t he
side o f your car , a nd they won't fall
off at hi gh speeds.

U.S. M APS

s t ill b ringi ng y o u o n ly tubes. At t h is
p r ice you Apt our c hoice o f back
issue s. Th is is an excellent way to ri ll
in missing huc-k issues, if you li k e to
gambit' .

M A G N E TI C CA L L SIGNS

the 1'0" '"
(continued)
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REASONS TO SUBSCRIBE:

One Vear Sub Saves
OA one year subscription is only $7 - 5M per
issue. That's a 42% savings. (Egad!!
Two Vear Sub Really Rips Us Off
OA two year subsc ript io n for S12 saves you
50% - each issue costs only 50o!. (We must
be nuts!)
Don't Read This Paragraph
oA three year subscription takes us for a
bundle . It's only
42<! an issue - a
savings of 68%.
(We certainly
won't make much
money off you.
Come to think of
it, what kind of person are you, reading this
paragraph and thinking of subscribing for
three years?)
OUR RATES ARE REASONABLE

OWe have managed to hold our subscription
rates at a reasonable level despite a host of
rising costs: postage rates (our nemesis, due
to go up again), staff salaries (itinerant apple
pickers are making more every year and the
chimpanzees are asking for more and more
bananas), rising printing costs and increased
costs in just about everything else.

WHAT WE GIVE YOU:
OMore articles on every facet of amateur
radio than any other publication.

OWe're usually a couple of steps ahead of
our competitors in publishing articles you
want to read about.

OMore ads than any other Ham magazine
that means you can keep up on what's new
in your hobby.

o NEWS PAGES: Read about how hams are
aiding people during times of crisis. Read

our special inter
est columns
which will keep
you up on what's
new in your facet
of ham radio 
contests - SSTV

- 50 MHz - Solid State - and more, more,
more!

DAn open forum for you in our letters to
the editor column. Here you can sound off
on your likes and dislikes (about us or
anyone else). We publish both sides.

DWayne's Editorials - never boring, some
times controversial. They're a great conver
sation starter at ham clubs and on the air.

01 RS Report: Does an average ham pay
more in taxes than a multi-million dollar
company? Find out how the IRS is out to
screw you and what you can do about it.

000000000000000000000000000000000000000

~ NAME CALL ~

o ADDRESS 0
o 0
o CITY STATE ZIP 0
o 0
o OSign me up for a money-saving 1-year subscription for $7. 0
o 0 Here's my $12 to rip you off for a 2-year subscription. 0
o OYEAHI I'm mean enough to sign up for a 3-year subscription for $15. 0
o 0 BankAmericard OMasterCharge Account No. Expires 0
o DCheck enclosed 0
o 0 Bill Me Signature 0
000000000000000000000000000000000000000
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HOTLINE will be mailed to all subscribers (at $8 per year) by first
class mail, marked Rush - Time Value. Our tests have shown that
this class of mail seldom arrives later than airmail and often even
sooner I HOTLINE will not be a simple tvpewitten sheet, as some
newsletters are, but will be similar to the format of newspapers,
with many times the information you might get elsewhere. Use the
handy order form below and start getting the neVIIS you need to
know while it's st ill news.

The premier issue of the 73 HOTLINE, which will be published
every other Friday. is scheduled for April 5th. This newsletter will
cover all the up-to-the-minute happenings in amateur radio . . . FCC
news . . . new petitions filed . .. new actions . . . DXpeditions .
new products ... propagation flashes . . Hotline Classified ads .
job opportunities in the ham field ... hamfest and convention news
.. . contest news .. . all those things hams 1I\Snt right now and not
the usual two months late magazine schedule. The 73 HOTLINE
will be chock full of last minute news since it will be in the mail just
a few hours after deadline closing.
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000000000000000000000000000000000000000

o NAME CALL 0o 0

o ADDRESS 0
o 0
o CITY STATE ZIP 0
o 0o Yes, start sending me one year of HOTLINE for the price of $8. 0

o 0 BankAmericard 0

o 0 MasterCharge Card No. Expires 0

o 0 Bill me 0
o 0 Check enclosed Signature 0
o 0
o 0 0 0 0 0 0 0 0 Mail to: 73 MAGAZINE, Peterborough NH 03458 0 0 0 0 0 0 0 0 0
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FCC RULES
AND REGULATIONS,

PART 97 ( )
Continuing from February, here is the last installment of the FCC Rules and R egulations
pertaining to the Amateur Radio Service.

Subpart H-Operation of Amateur Radio Sta·
lions in the United States by Permanent I.si·
d ent Aliens.

orce ueel fatron

97.409

In.·WI
117.403
If'.405
97.407

Basil! . purpot"!:' and scope.
L icense requ ired .
_\ ppllea tlon fo r ucense.
I"sua nce. modtftcatfon o r

ttcense.
Opt'rati uK condtnons.

ApPE~ DICr:8

I Examl nall on poi nt!',
2 Extract.'! from Radio Regula ttona Alln('xro t o th e

Interna ttonal 'rerecommun tcuuon c onrentton
( Ge ne va, lQ:'iQ ) .

3 Ctesstncancn of emtsstons.
4 Conventi on between the United Sta res ot' Amertce

and Ceuada . Relating to tbe Opereuon by Ctt teens
ot Btther Count r y of Certatn Rad io Equipment o r
Stations in the Oth e r Count ry ( E ft' t'Cti ve ~I ay 15,
1952).

5 Determina tion or Antenna H plol:" h t above Av('raol:"e
Terrain.

AUTHORITY : II 97.1 to 97.409 ts"uf'd under 48 S tat.
1066. 1082, as amended : -Ii U.S.C. 154, 303. I n terpre t
o r a pply 48 Stat . 1064-1068, 1081- 1105, as a mended ;
41 U.S,C. Sub-chap. J. III-V I.

Emergency

P ermissible ccmm uutcat tocs.
LSl!' ot coot'S and elpbe ra .
l'riorit}- ot couim unlca t tons.
Op('ratin~ procedure.

Subpart F-Radio Amateur Civil
Service IRACES)

91.221
!l7.?~'J

97.:;.1')
nr,:!'!.

97.311
97.3 13

Subpart G-Operation of Amateur Radio
Stations in the United Siaies by Alieni

97.301 Baals, purpose. aud scope.
1l1.303 Permit required.
97.300 Application to r permit.
91.301 Issua nce or permit.
9i .a()tJ ~!odifi cll. tlon , euspenetcn. or canceua t ton or

permit.
Opera ting condttlona.
Station id entlth·a Uon.

§ 97.221 Perm issi ble commu nicatio n...
Stations in t his sl ' r\'in' fin- a uthortzed to t r nns.n tt

only the followi ng' tnli.· .~ of clvl ! d ereuso ennumnucu 
uous:

( a ) Oonuuumcat ton s fo r I raill i ll ~ I l u q ~ " . i.- ,~ Cf}lI,, : ,~t ·

lug or nec essary drill ... ::lnd tests to ill"'lln· e ..Iahl i",h·
meut a nd umiujeuam-e oC or(l('r!.\' und t'Uk il-"lI( op,..ru 
lion ot' the radio ama teu r ctv u ('1IIt'q:('\I(')' notwurk...
a nd sucu other radio s tations a nd Ilt'l\\'ork:l a~

lIla r be associa ted 1I1t'rewil b Cor the conduct oC ct vu

dt'Cense com III II u tea I i011>1, ill ct ud i ll::: ('011111I 1111 iea I iOll ,~

d ir('(' t!r concerned w ilh uie conduct oC I,r :u- li t't· nlert c,

pra ctice hlackout«. IJrn d iet' llIoh il izal it,II, a ll,1 «tnce
l'Hnlp:\ ru hl(' s itu a t ion" a ... llLa)' IH' "rtll'rt', 1 o r in i l ia l l',l
lo r , 'o u1 1,H{'n t civil d pft'lISl' an t hori tv or hy tht, Llultod
S tal!'>! .L:O,'e r ll llle ll t a l or m ilitary 1I 1ithorit ;\-' e!Hlrg-t't.1

wIth tue (I (' (£,IIS£, o f lh(' nrr-a COI1l'I-"r' Il'-'1, All ILH'.",,.;al.:t'.~

whkh ar£' Irall s llIil l t-d i ll ('o Ulu'd illll wil lt "ud l (Iril b ,

t-' :u-rt ' i..t,,,; ll ll(l t (';...I ", l"ha ll lit' 1'1".11'1.\' hh 'It Hlj, ·1! a .....lIch

b ,:r " "'(' o f all)· 011 (' "f III(> wurth " H ri l r · lO r '· !-:,p:-,'i ,,(· '

u r ··T I·", I" ill ti l(> !Jud ,' · ,, ( ,, ' 11"11 1llt'.";." :H.::. 's .

( h I ('o Hl lllu lliea l iu!t l" w hl' lI Ilwrt> i .. all i lt"~'~ll li l ~"::

IIr ndll:t1 (·(lIHl itioll jt ' '' I':tnl iz ill:':: IIII' Ilu"' i(o l'o, l f ,·I.\· or

Il trt"{" l im.:: I hf' nal illll:I I,I ('( ' II ..' - "r ,,'>(·lIril~· :

( 1) (' (l lll lll llni<,alinn.,.; ,li r t't' II,I' , ·"n,'<;·rll i ll:':: I h ... ;( <, I i\"a ·

l iro ll o( lh(' r ,lli io amat ,'lIr " i" il t' IlH-rC:'-Hf·.\· ~ t ll ti ll n lIl· t 

worl.>! or ,..neh nllll ,r nul io .... !Jlli n ll,.; allli 1I I' I\\"ork,. n '<

IIL:lr I,\, a ,.;sn(·ialt'd ' \'i lll 111\' Itl' tl\'orl' >1 CUI' 1111' ('IJntl llf't

(,f d \'i l (h 'Ct'll;';" ('(1111 ill uu i"11 t i,OIl!'l .

\:!I t,''' llIllIlllLil',lli "u,.; d i ...~ ' II.\· " u lI l " ' l"ll il l :':: til t, <'<la ·

d Ud of ....·r\· il"l, 1.0 ." IIL(' r,lI l i" a m:IIt' ur d \' il , · tl H ' I' :"::(' : I ( · ~'

n",twork .. :lllll "Il l'l l ol h(' r rad io :;(:l l ioll s and Iw l wo rks
:'18 ll1a~' I", a " ",,,d :l1 , ',1 t lw r.· w il h.

(3 ) Corunmuh-ntlnu-, d i reet I)' ('lIm 'PI' lli ll;; Sa f" 1)· ot
l tf e , preservutlon of Ilroppri y . mutnteunnce of tnw und
ru-der, ll llt' \" in l io ll of 11I11l1a ll ,.;uITt' I' illl.{ lind tl(' ('d , nud
('(lllIlta ti ll~ of a l' llll'ti n tuu-k 01" Jo'll hot a;'::t' .

l ,l l C UllIlJL ll1 lit'ali " ns din'l"tl ;\-· ('om'I'rui n :;: the :)('( '11 ·

mutntton n u.I ,li ~ "'t ' lIl i ll n l i" ll of IllIb l k Infor muf lou or
tn - t r uct tous III the r-lvlliau populatlon cssent tat 10 t be
nct lvities M till ' l"!"j( th-f('ll l"P o r ::::lII iz:tlio ll o r that o t'
ut he r alullorizt'l! govoenmentn t or r" Jj" f n gt' ll ('ies.

( ;;) Couuunutcnttons din't'll y (·ulH ·('rll illJ.;" t he t rnus
ecnon of lt n"illl' ''' s (' l"""lI l ial 10 i'ublit' worru re.

§97.223 V !<(' of codes and ciphers.

An ,:r s tn tkm in thls l"l' t\' in ' is llUlhor ize,l to t ra nsmt t
me!<S:l!=ps ill "w l,'s nnd r-I phr-rs und to u rut zc allY
method of H'('rt'l o r t'OIlell n uthen th-n tlon of it " t ran s
Illb :,iollS wln-n sur-h un-thod of ('oll ('t 'll!i U;':: t h r- cont ent s

of 1Il('" .~ngl'''' or ,";111'11 nutbeun cn t tcu prnecdurr- is pre
scrtbed loy t hl' (·tJ ll lp" teli t d \"ll ddl' lI"e aut hor ity of th e
nren S(' rn'd lo,:r ti ll' I't n l ion ami Is :lppro\' ('d b ,:r the cog
n iza u t fe,It'ra l ddl d"fl'lI "'I' lllllhnrit i('!< .

§ 97.225 Priorit)· IIf cum mu n ica t ions.

The o r dt' r o f I,rinril ,:r o f t'II Il\l llull il'alions loy s la lJon lJ
in Illi ;.; l'(' t\' i,' !:', wh" l1 lhrre i ~ all im pe nd ing o r actua l
j'fJutliti oli j' ''''l'ar<l i z illl: Ihl' J1 llhlil' ,..nfpl ,:r o r a tl"t,(· tl ng
th~ (h-C{,l1 "'(' o r """'n ril~- ur UII :\ rea, !'h a ll l.oe (]t'! erm i llcd
II~' I llP <'''g"I!iza ll l , ·i'·i1 t), ' [t' II""· ,'lIthnril)' of Ihp :I n ':\
('onn ' r IlPt! o r h i" 11 lit !J t,rin'd r('I ' I"l'!'l'll t lit i '"P.

§ 97,22 7 Opt'ratin~ procedure,

'1'111' 01'('r:lt iTl ;': I'I" W, ,(]tll'l', all(l lhe 11IC'lll od o t' circ u it
,-o u t r" l l,y 1ill' "" nl l'''l ~ l 'llioll o r (':Lt ·h IwllYork s llll lJ he
,1, '!t' r ll lill, '(I I' .I· t ill' r" l"! 'fl ll ,i h l, ' ("( ' ·i l .l , ' ft ·n "... ,l l1lllnrily lot
til l' :11'1'11 " " w ','rlll'.] ali( I ~l lall , i ll go" II ,' r :l!. t'Oll f n r lll n,.
lI(,:l rl~- a ,.; I'n" , ihl, ' I" IIU' Upt·l';l lill.!: l 'I" ~ '(', lll r l' nurm all y
follow{'d ill " l lll'r . ('n· i,·(' ", i n I III' ('XI" ',!i l io ll "; b:l lld li lll;
ht lIIpl"",ag"('lrlI lIk I,y Ib " IIwl bnll of I r ;III,-'lIIi "",ioll i n u ~{'.
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PRESCALER MODEL PD-301
$55 .50 plus $1 .50 postage

Subpart G-Operation of Ama teur Radio
Stations in the United Sta tes by Alien s

§ 9j~101 Il a " j" . pu rpose, and scope,

101) TI ll ' 1"1I k~ ill Ihi~ ~lI" l'al't 01 1'. · kl~" .l "ll, 01 111 1 :I n '

a '1 ,lka l,I. · ~"I "ly I". aln-n :11II:l \t-u r "1" ' ]"l l r"lI " l'UI" ~II : llIt

1. , ~ '- " li" 11 ::0:; ' 11 I ~ I :lu,1 :1 101 :1) «f II... , ' ''IIIUIHI, i ' ':I 

l i"II" .\" 1 " l' Il '::' . n-, all n-ndvcl . 1:-: ' -1' I' uh l i<' La w ~ .. _
:;I :I. ';.... :-:I: II.~ · '~.1

,101 T ill' 1'1Iq .. ,~•• ,,[ I lli.. "lllol"'rl i " 1.1 il lll ,I' ·ll'.'lLl
l' II"l i, ' Law ... ... ·;\ 1:1 I,y I' rt-~ ''I'illill :: t tn- run-.. Illllk r

\\ h id. :111 nlh-u. who It"III", all uuuuvur- " ' '''f,llu r :11111

..uulon l i ... ·I1• •· i~~ I lt'<l hy hi" ~"\"nLll ' 1'1l1 111<' 1"1". [1.,1'

f"["rr",1 I .. :I " 't il ,111,'11 «m.u-u rr , 11101 .\' " i'"r:ll'· :111

«man-u r r:ltli.. ~I ali"ll i ll t ho 1' ll il , -c1 :-: 1'11' -" , in n-, 1" '''_
... ·.... i"u",. :1111 1 ill Ih." ,'''IUlll<1u w' 'a llh lIe I'tu-r to H I.·..

( lll'r" ,I[r, 'f rt' f" I" I"I-' ! I "~ OIlIY:l" the ( ' u ih 'l! :-: l alt"'I .

§ 97.303 Permit required.

FREQUENCY STANDARD

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

K-ENHkPfdSES
1401 NORTH TUCKER
SHAWNEE. OK 74801
405-273-1598

§ 97.307 Issuance of permit.

( a ) Th.' ( ·"1II 11l l ~ ,. i "1l lIla~' 1=-,. \1 (" a Il{' r m i t I" au nlh-n
m uun-u r 1111 '],'1' "udl h 'I'III " nucl enudltluu-, :] " if tI, -,olll'l
:l1'i' fI 'I' r ia lt ' . I f u ('h : l1I~" ill t ill' l " I'Ill" IIf a 111 '1'1 1111 Is
dl's i n 'd, :111 a"I,lka r i"lI f" r IIIl1tli lit-a l i,," IIf tlu - ''' -flll li
ht 1"'1\1111"1'11 _ If " ' II"I':l lio ll h" ~-tllHl the ('xl,irali"n dale o f
a I",r lll i l l-, tI" ,.ilo. -t!. :111 a""l k a li"u for 1"1'11" \\;11 .. r l Ilt'
I" 'n u it is rr-quirt-d. In ally (':1"(' in whlch tln- I,,·rlllit,.o\,
h n " , III :1I .. " 'n lalll'l' Wi l lI I I... "r, , \-i ,. i "l1 ~ II! 11 ,1,. " 1,1'1,,11" 1,

01,1\1(" a tl ltH'h' :1\111 ",ullit'i ,· tlt :l1'JlIi" ,l l i"ll f " l" 1"I ' 1I" \\'al
uf :lI1 1I1l,'x"II"",1 1... ·I· luir. ~ ndl '''-!"lui , ,, 1,11 11 11..1 .·' I,i ....
ulllil lh.' lll ,pl it'al i"lL III ," .....·11 linally dd,·rlllilll ·'1. .\p•.
Illil'alioll f" r hl' " lilkali " l1 III' for n 'lww:\1 II[ a p, -n ll ;1

" hall h~ ' lill·,1 "" FCC ' Forlll G10--.\ .

, II. 'I'll.. ( ·"lI l1 l1 i ~ ,. i"lI . ill i l " .1i" ' T t'l i oli. 111:1,\' lit-US a ll,\'
1lI,!,Ilt-,lli"11 f "r a I It' r w i t Il lHk r t lli" " u " I'; l r l . I f :lll

1l 1'1'1it' a U" 1I is ,11 ' 11 ],'11 . lht' :11 'i'IJt.:lllt wi lliII' IIhfiti,·,1 ItS
"''' ,'1'o 'fI ,,' al 'l'lk;l 1l1 11I:1 .\' , wilhill !Itl .la ,\·" " f 1111 ' IU:lH 
i1 ,;; of ~ l1d l 1, ·lh·I· . rt"IU" ,.1 I h l' ('llllllLj j,...i"u 10 r. ·(' ll ll ~ i,"' r

1' ''' ' 1.-[ 10 11,

(a) Ih-f " r .. ht' llIa y (JI ...-run- all muun-ur rH.li" ..1:ll i" u
In li lt' I' lI i h ·11 :-;I:lh·" . uudr-r 11,1' 1'1·" " i..ioll" "f ..,..' IiUIIS
30.1 0 ) e!) awl 31O(a) tlf tilt' Conuuuuu-ntiuus .\ t'! «r
1!1.1 ,1, :I ~ :l1l1l'1I t1 ,·,1. :11I nuen munteur Ik"I1" '-" l1 'II~' "h·
l a i n a !I(' fl n it Ior- ,,\1 (" 11 oporutton fr nm ti lt' F.·.],' l·:]1
COIlIIUll u it':l l i" Il!'i CnIllU l i.~ "i"ll . A pormlt f n r " 11<' 11

np ern fIon " lI a ll lot' i"""wol ollly t o fill alien h lti,li ll/o: a
\"a li tl umnu-nr "lll'ra ln l' :HII] <mtion uut hur i zntion f l-" 1l1
hi .. ~"\"l -rnlll t ' lll, 1111(1 o illy whou t tn-re i:.. in ('IT"" I :1
hi lah'r a l uurr-c-un-ut hI'l WI'PII the ru i lt·,) ~ 1:l1l ' " :ll lt l

umt ;::"11\'''1'1111I<'111 f" l· ..11("\1 o)ll'l':l l ioll nn II fl -t'iI' l"< waI

ha "hoj hy t'nt to.t ~tlllt·s HIll:lIt'1I1' radio om-nu ors.

§ 97.305 Application fur p ermit .

(OIl ,\ j,],lh'a li"lI 1'''1' II P I'I'IlIi! "hall h I' lIHH1(" " II F t'C

f<'ul'lli ti ltl-,\ . Jo'or lH mo-A lIlay lop uhtnhuu l [1-"11 1 till'

CIIl\llll i"" Iou's wush Inj.:;1 0 11. D.C.. Otll" I" fro m a llY of I hI'
COllluli ""j OIl '" nt'l t! Oml'''S and . ill "ou,!' in " la lll'.' '' . fl'O IH

Unltcrl :-\llI ll '''' Illi"" ill ll" n ln-oa d.
(h) 'I'h l' HJlIIli!'alioll ronu "hall lu~ l'Olll lll\'l('(1 iu f u ll

In 1':Il~ l bh II IHI " I;:: lw II hy 1I ll' al llllit'111l!. ,\ IIl lu l ' Il'Olf)'
ot tilt' all l' l i" a lll'" uuuueur opera l"r 1111(1 " Ia finll 1]<>"11 "1'
b snl'tl by hi " j.:;O\·' ·!·lllllt'1l1 "ha ll hI' liI",1 wllh tlu- :IPI,li 

cat ron. 'r ill' COllllll j" ,.i"n lun ~- 1'\" I1I irl' tlu- :lI'I,lh'alit I"

furn i"h al l,lil ioll nl i llf" l'Ulaliolio T hl' <li,plil-alin'l r llll~t

be lllt·t! hy tunll o r in 1'('1' ,,011 with 11 (1' Ft',1I' r:11 C" Il I'
munteut tous COlllllli "s ioll, \ \ -a "h i ll/o: lon, II.e.. ~11;-,;; - I .

U.s.,\ . To :111,,1\' sufflr-h-ut tiuu- fo r 11l,,,, ·. ' .~ ,,i llg, t lll~

:l1,pli,':l t l' J11 ..111I11 11\ h. ' iiiI'd nt '(':1 ..1 ljI) d'ly,.; Iwf" l" l' II,,'
dal e 0 11 whh-h tilt' a ppli ca llt dt' ", i r{'~ 10 conuueuve
HII(' 1' :1I i, JIl .

Only
$32.50
fless batteriesJ
POSTPAID USA

• Fully guaranteed

• Precision cryslal

W)() so :u
••.~•...

• Morkers at '00, 50, 25, 10 or 5 IcHr se
leered by fran' panel switch .

• Zero adjusl sets to WWV. Exclusive circuit
suppresses unwonted markers.

• Compaer rugged design. Aftroclive, com
pletely sell conta ined.

• Send for free brochure .

Model PO 301 ,,~ 300 MHz Pn!scale. designed to "~lerMl th.. rilO9" of
your counter len 11fTIe'. ThIS pl'l!SCiI'er hilS a budl·;n p~amp WIth a
SE'flSIt ..... l y 01 50 mV al 150 MHz, 100 mV at 260 MHz, 175 mV il l 300
MHz. Thl' 9SH90scaler 1$ fated OIl 320 MHz. To I~re enou~ drive tor
"II count..". a post amp. WiIS buill-'n. The preamp has a self contaIned
POWer supply fl!9Jlaled ill 5.2V • ,08'llo. (Input 50 Ohfffi, Outpu t HI ZI

All prnc<Jlers <Ire $hIpped In a 4" by 4" by 1'1," Cilbmet. AU "rewired
and calibrated.

•
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•

Circuit board wired & tested $75.00
With rack wlcabinet $115.00
TTL lo qic. Power line f reque ncy c o u nter for 3
m inu t e or less ti m ing a n d co nt ro l. Easily re
p rogrammable d iode ROM u ses on ly 27 diodes
(depend ing o n c a ll) to sen d DE "an y c a ll". Lo w
impedanc e a udio w it h v o lu me a nd to n e c o n t rol.
All circui try inc luding PS o n sm a ll G10 g lass PC
board. Write for full deta ils . HAL COMMUNI 
CATIONS, Bo x 365L , Urbana IL 6 1801

COMMUNICATIONS
HAL IO-fREPEATER IOENTIFIERFM Schematic Digest

A CQ LLEC TI O N OF

MOTOROLA SCHEMATICS
Alignment, Crystal, and Technical Notes

covering 1947·1960
136 pages 11\1," x 17" ppd S6.50

S. Wolf
Box 535

Lexington , MA 02173

LCOMMUNICATIONS
HOT CARRII II DIODES

l!NfR $

HP280a S 9II.IZ'1 1000 "'.kh"'hHAl 4·~1~

I~4111l1 i. l. I~A IJJ I s hi. l'''Il~li h i, 1~41J11 1 M
1 ~4JJ1 19 1" . 1 ~4 142111,1. I~U42ln. l . 1 ...n $ II

11~14R IC S IIJ'9N s I~ l iJ'9[, n UN S 1 2~ lAIN $1~0
"'CIAZIG $1/1 "'CI4'16 G S121 "' C l ~ ~OG $~60

DIGI14[ IC$ f .191J s 90 "'ClilP 53 ]0 ",CIllP $ 1\

"'All MCI8J1' $ll0 MCII OP SJ <,(l MC I9lIP $200
M" ZA'. "' n l !>f' . ...nnp "'C1I2' $1 ~
"'C111' $1 I~ "'''''11' 5310 ,,"'9/iOl' 5~ U

1401 lUI IAtl l AID IA2G.1430 IUD $ U

::~ IA~ ~ ~ ::R::r: I A. ~::: :~~ UII
IAI6 $1 ' $ 14'11IUllAtJ $.l11 IA1 Zl $1&1
41613 ... lISI (T $1101 W f III S" 2'lJIII $ ~~

'_G_Il(flI2Oli Cll0201 (fIlIal S loI
( fIll 0) $In f ( IIRO' CUII f(III1 II E IE AlIS ''''' ll~

(I .CHICSO( K(I$ 11($ .A DIP $" II'CS " DIP 5 11

fE U
1011 010$

HAL COMMUNICATIONS
Box 365L. Urbana IL 61801 • 217·359·7373

P O BO X 354 CUPERTINO, CALIF 9 50'4

Ho w do es the possibi lity o f go ing to hamfests.
or any gathering o f hams and m ak ing over $100
sou nd to you? For more info rma t ion o n becom
ing a local rep resentati ve fo r 73 Magazi ne. w rite

Marketing Manager
73 MAGAZINE

Peterborough NH 03458

P 'ltCl$IQn c i rcui t board construct ion
wlt hou l etc hi n g. F iu hand d rill , erecH ic

Isolated· Pad · Drill· Mill

SIZ e! , .20, . 1 5 , . 10 Inc h dt ll.
W "" repl ace ab le ilo o drill.

$6 .95 ea .
Calif. reside nts add 5%. ~, ., ____

A F STAHLER Co ~

•

( 1' ) X(Il·IlI;\Il~· . n pr-rrult wi ll he 1.~" I H' ( 1 to ('x pin' 1
~' ( ' a l' ;l f h' " j""lUl llf'l' hn t i n 110 event n f t t,l' t he (' ''pi l'a
non of ti ll' Ii\-('ll"l' 1.",,111'11 t o the n trcu n mn tcu r II)' il i ~

g oI\",'r 111ll 1'111.

n 91.·l'J'i'((/) (111/ / 11I1. ,/ . g . 12-I .j - 72 ; 1" /(7..! )- I ]

197.309 .\fodifieation. sus pension, or eanee tlancn or
permit.

A t any ti me the Commission may, In its discreti on,
modify , suspend , or ca ncel any perm it Issued under this
subpa rt , "I n this ev..nt , the permittee w iII be notified
ot tne Commission's a ction by tetter malled to his mail
ing a ddu 's!'! in the United Statea and the permittee
flhall comp ly Immed tatel y. A perm ittee may, witb ln
!JO day s or the Ill aill ll~ o( such lette r, request the Com
mlssloll to recoustde r It s fi ction. T he fil lnl{ ot II reques t
(or recon stderat ton shull not s tay t he errecuvenese ot
t hat a cuon . but t he Com mission may stay its a cti on on
it s own mot io n.

1 97.311 Operating cond it ions.
Ia) 'The etten amateur may not under any circum

sta nces begtn ope ra tton until he bas received a perm it
issued by the Connntsston.

t to) Opera n on o( 11 11 amateur sta ti o n hy an etten
ama teur under 1I IIt'rlll it iss ued by the Commission·
1iIl1s1 I·o m ply w it h n il o f till' fo llo w l ul: :

11) T he te rms Ilf t he- biln tera l ug reeu.eut between
ti ll' ntteu lI w al ,'u r 's ~ lJ n ' f ll !lll' llt 1I11d ttu gover-nment
of till' T" llih'd St utes :

'~ l T ilt' provis lons " f th is subpu r t nnd of S Ubparts
.\. l hrou ,l::il E of thi " pn r t :

,:I f TIlt' tl'll' rati ll,l:: ter m- a nd ("lIIul i t io llS o f the
l il·"US,· i"s\H'd hI Ih.. a li"ll lI11Hl!l'llr hy his ,I::,'H'rnmPul :
Rlll l

(4 ) Any fur-ther condit ions s ll£>Cltled on the permit
issued hy the Commission.

(e ) An e tten a ma teur may opera te on d a t es, a t loca 
tions, or vta a n Itlnt'ra ry. signltl("nntl)" different rrom
that l';pt'<"I IIt'd In tbe a pplh-atfnu tor his permi t only
u nder t he condition that he has Kh't'n a rtveno- Iluth'i'
of the pa rttcula rs of such opemt lon to the Corumtsston
In accordance with tbe r equi rement s of 1 97.9!i(a) .

§ 97.3 13 Station identification.
(a) 't'ne auen amateu r shall idt>nt ity bts station as

fol lows :
( 1) R ad in tI ' It'~ raph operatfon: The amateu r ~Iln ll

tra nsmi t ti lt' \'n ll ,,11:11 Issued to him Ily t he Ilct' Il~l n K

I'o llllt r y f ollow!'d II)" n sla n t I I) si ll:1I and t he Un!t.'l!
Stutes uunueu r ('!I ll Si~ ll p fefi x h' lt l' f(S) and n u mber
appr opriate to the toce u on ot his s tation .

( 2) R a d iotelephone operutiun : T he amn tr-u r s ha ll
transmit ti l\' cult ,,11:1l Issued 10 h im by t he lI ef'll.'dn ll:
count r v rouow-d by tilt' words ..Hxed", "porrahle" or
-mobtte". as approprlnte, IIl1d IIII' tnt ted StaIN!
amateur can stan prefix letter t s j and number appro
prla te to the locati on ot his statton. T he tuennnce t ton
sba tt be mad e In t he Engli sh la ng u age.

( b) At lea s t once d uring each con tact with a nother
a mat eur sta ti on. tbe etten amateu r shall Indicate, III
E ngli sh , t be gt'oli\'rapbkal location ot h is station as
nearly as poss ible by city and State, com monwea lt h, or
possession.

Subpart H-operation of Amateur Radio
Stations in the United States by Perme
nent Resident Aliens

[ S u bpar t 1/ (1 1 97.401 - 97.409 ) added "NO et!. 8--8- 7!;
1-/(7t l-/ ]
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~©©~~~®[fi)]~~

TOUCH·TONE DECODER
Improved, reliable solid-state decoder at an
unbeatable price! NE567 's, LED indicators,
7402 A ND gates.
Board: $10. Kits : $40(3 tones) to $90(8 tones).
Assembled & Tested: $45 to $99.

CW/RTTY/REPEATER IDENTIFIER
Impro ved ve rsion of o ur p o pu lar identifier .
Variable speed , timing & o utput amplitude .
Drop-o ut PTT tim er . Plu g-in 8223B
r ead-only-memory .
Board: $8. Kit : $34. T ested: $39.

REPEATER IDENTIFIER PANEL
Incorporates identifier , line-locked timer board.
PTT rela y a n d p o wer su pply .

Tested: $100

§ 97.401 Basis, purpose and scope.

(a ) The r ules in th!s su bpa rt. a re based on and a re
a pplica ble solely 10 those provlslnns o( sectt on 303i I)
(3) and 3 1O (a ) of t he Com mu nications Act of 1934,
a s amended (see P ublic La w 92-81, 8fi Stat. a nd 78
Sta t. 20~) w hereby cer tai n a ttens admit ted to the
United States for permanent r esidence should be f'lhti·
ute to opera te ama teur rad io sta tions a n d to hold
licenses for thel r s tuttons.

(h) T he purpose of t h is subpart Is t o implemen t
t'ubuc La w 92- 81 loy p r escrtbfng rue rules under- ,v hieh
a n a l ien, who Is a pe rma nent res ident of tne United
States and has tiled a declara ti nn of Intent ion wttn a
Sta te or F ederal cou r t may operate an ama teur r adi o
s tation In t ho Un ited Sta t es.

§ 97,403 License required .

/ a) Before all a lien, u nder- I'ubltc Law 92- 81, may
oper at e an amateur ra dio station in t he United States
under the provi sions of section", 303(1) (3 ) lind 301(a )
of t he Communica t ions Act of 1934, as a mended, h e
must ohtain a Itcense fo r such opera tion from t he Fed
ern! Communtca ttons Commission. A ucense f or s uc h
onerauon sha ll he Issued IJ nl~· to un a llen admitted to
the United Stutes for permanent res idence wh o has

fl led under sectton 334(f) of the r mrataratton a nd Na
t l ollallt ~· Act (8 V .S.C. 1445 (! ) a decla ra t ton o( tnten

tlon to rx-come II clttzen of n.e united Sta tes a nd ha s

"' ll('el'~s ful1~' com pleted a n exumlnutfon pu rsuant to
§ t17.2fI.

TOUCH·TONE REGISTER
Accepts 2 b utton sequence. 10 o u tputs, ex 
pandable to 100 .
Board : $6. Kit : $ 25. Tested: $30.

DIGITAL CLOCK
6 digit, 12/24 HR.• 50/60 HZ. MM5311 and
LED re adout. Requires I 2V AC .CT.
Board: $6. Kit: $30. Tested: $35.

Touch-Tone to ROTARY CONVERTER
A ccepts and stores 1 to 3 2 digit s. Converts to
rotary on c o m ma nd.
Board: $7. Kit: $30 . Tested: $38.

§ 97.405 Application for license.

(a) Applteatl nn (or license shall be made on FCC
F or ms 610 a nd 61O- C. Roth forms ma y 1)(' obtai ned from
t he Commission's Washin~t o ll , D.C., offi ce or any of th e

Corumtsstcn'x tleld offices.

(h i 'Tfu- uppllcatinn forms shall he completed in full

ill Engtl ah and signed b~· t he a pplicant . The Comm is
s ion may requtre t he a pplica nt t o file a dditiona l tn 
for mation. Both applica tions m u st be fl ied in accord
ance with the tnstruett uns contu ined In §§ 97.11 a nd

97.41.

Write for free flyer and specs on
these and other board products.

2537 Weston Road
Colorado Springs
Colorado 80910

Telephone: (303) 392-1619

§ 97.409 Operatinjt conditions.

( a) The auen a ppHcant mnv not under a ny ctrcum 
s ta nces t.egtn ope rnt ton unt il II(' has received ll. ucense
Issued lIy th.. Com mission .

(h i Except as s tated In a ny condit ion the opera 
tlonn l rules a nd procedure contained in Subpa rt s .\
th rough E ot t his pnrt sha ll II(' a pplicable.

(c) When t he ucenso- under th is su bpa r t becomes II

ct t tzon of rue United Stutes it will n ot UI;' necessary
for him to not if r the Com m iss ion tlf thls rnct unt il
such lim p as til l' Iln'nst'(' dest res to renew or IIlf)tli f~'

h i", li ('(' Il ~ t·..\t ti lt' time the Itcens r-e becomes !I r-lfi zr-n
vt tln- tnttr..1 Stares all prfl('l'l!ural ri~hts shnll attadl

§97.407 Issuance, modification, or cancellation of
license.

(a ) Till' Commission may Issue a license under

suc h conutt tons. rest rfet tons, and terms as it deems

anpronr ta te.
[ h} A t a ny t ime th e Commission may, in Its d tscre

lion , mod ify or cancel any Hcense issued un der tbls
subpa r t. In this event, the licensee will Ill' not ified ot
the Commission's net ion hy letter .

BANKAMERICARD•••••••••
•••••

••••
•••••

•••••
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I:XAMINA TI O:<i POlSTO'l

ApPIPWIX I

Arr r.l"IHcr.8

WE ISSUE THIS SPECIAL INVITATION
TO THE READERS OF 73 TO JOIN US
AND JUDGE FOR THEMSELVES. WE
WI LL BE LOOKI NG FOR YOU AT THE
SOUTH 'S LARGEST AND
FRIENDLIEST HAM CONVENTION.

• FABULOUS PRIZE LIST

• GIANT SWAP CIRCLE - INSIDE ANO OUT

• MEETINGS _ MARS , NETS & FORUMS
San meso. Calif,
Sa vannah, GlI.
Tampa, F la.

QUAlITtlRLY r' OIS T S

Anchortlgl", Alaakn.
Beaum ont, Tex.
acuue. Ala.

to hi s license nnd t he Cnm mnnicutions Ad a nd A d .
mi nis t rnt ive Proced ure .\ <'t shal l lot' app!ien loh' reenrd
illg' an.\· reuuest or ilPlllien lioll ts.r, or modtncn t ton.
s llspt' lI s i"n. or ('ant 'l'llati"n oc. nll ~· xur-h Ik('IISI',

Examinations are a180 given a t ereater lotervals a t th..
ptnces named -below. which lIr e v l ~lted f or that p urpose by
CUl"mls~i"n ('x:,mln"rs f rom t he fh ' ld otfic,,~ (" r such l"l'alions.
Fer cu r ren t scbec utee. exact rtcie, pl ace, and other detnt la,
inqulr)- sho ul d be a dd ressed to t he ornce couuucunc exa mlna
ttous at the chosen point,

Exa minations for am at ",ur ra rt !c o peruto r Hceu ses are
eenducted a t th.. Commls~ l on' ~ omce III Wnhlo,ll:t oll. D.C.. nnd
at each field office of t he CommlRslon on the days df's i ,ll:ll nted
h)' the J<~ng\neer In Charge of thf' offil'e. Spectuc da t , , ~ should
he ob t a ined fr om the Engi ne e r In Charge of the nearest fie ld
office of the Comm ission.

Examlnatlon s a re a lso given f rl"Quen lly, by appoi ntment,
lit th... Commissio n 's offi ces a t t he followi ng points :

4.50
4.50

2 .50

For
FREQ.

STABILITY

DIVision 0 1 B ob Whan
& Son Electr oru c s . In c

24 00 C rys ta l Drrve
Ft Myers , flo ri da

33 90 1

A ll Ph ones
(813) 936·239;CRYSTALS

Se n d 10c f or new c a l aloq wllh 12 o scrua t or
c ircurt s and lists of tr e qu c ncu-s II' s toc k

CRYSTAL SPECIALS

Depend on JAN Crystals.
Our large stock of quartz

cryslal materials and components assures Fast
Delivery from us.

2-METER FM for most rrensceivers ea . $3.75
144-148 MHz - .0025 Tal.

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

Almost all ce Sets. Tr. or Rec .
(Ce Synthesizer Crystal o n request)

Any Amateur Band in FT-243 1.50
(80-me te r , $3,00 1GO-mp tf'r n o! ,1 v .1 01 I 4 for 5.00
For 1st class mail. add 20c per c rysta l, Fat
Airmail. add 25c . Send checx or mon ey or d er .
No dealers. please.

FOR INFORMATION CONTACT

BIRMINGHAM AMATEUR RADIO CLUB

P. O. BOX 603

BIRMINGHAM, ALABAMA 35201

SI:MUNNI]AL

Ke tl'h1ka ll, Alaska.
La s \'eJ:a ll, Nev.
L ub bock, Tex.
Portland, Maine.
Sa jem. ve.
Spokane, Waeh.
'rucsou. Ariz,
Wichita, Kans.
Wilmington, N.C .

:'1l"m l' l1 l ~ , 'reun .
:'I1lwau kef", Will .
Na sbvl\lp, T enn.
Okla h om a Cttv, Ok la.
Omuuu. Nebr.
Phoentx, Ariz".
Pttt sburgb. P a .
sr. Louts, Mo.
sau L il k .. CIO·, t:'tab.
Sa n Antonio, T ex.
Slou J: lo'all lil, S. n ,11r
Syracuse, N .Y.
T ulsa . Okla.
wtnt nmspoet. P a
w tneton.setem, N.C.

Albuqul"rqul'. N. Mu.
Boise, Idaho.
El P a so. 'res.
F airbanks, Alaska.
Hartford, Conn.
H nlena, ~tOll t.

Jackson, MlslI.
Ja('kIIonvllle, Fla.
J u nea u, Al aska.

.\ lba u)-, X.Y.
Birmingham, Ala.
Cbarlt'6 ton, W . ve.
Cincinnati, Ohio.
Cleveland , Ohio,
Columbus, Ohio.
Corpus Chrilltl , Tex ,
n avenport. Iowa ,
Dfos Molnl'lI. Iowa.
Fort wc.zne. Ind.
.'rl"soo , Calif.
Grand Ituptds. Mich.
tndtannpolts. Ind.
Knoxville, 'I'enn .
I.ltth' Rock, Ark.
LnulsvlU.., K )' .

A pPES OIY 2

E:zlroctl From Radio R r vu/at l oll , .-tnn r z rd t o thr Interna 
t i on al Te!r C(;m mlln ic" t ion Co"rr n tio n ut eneru , 19 59 1

ARTll:U: ' l - .HIAT F: 1;' R ST ATI0:>18

~"'·Il,," 1 1( :l ,Il' ''' '' ln tlJl lt lk lll !< '!I s 10,,1,,"""11 "nl:,I"lIr stattons
"r ,li lf"r, '''l <'",w!rh', ' ,hnll h" ("rlololol,'" If th,' aolmlnl'Trallnn
"r "' ''' " f I 1U' ,."''''!rio-, (' '' '' ' ·' ' rl l' 'd II,,' ""Il!ipol lhal II ()loj,"'I~

't' ,uell r,,,ll"""HllHlItlk,,Ii<,n~.

ANNUAL

Baken6eld, Calif. Klam ath Fallll, ores.
Bangor, MainI' , I ,l hul", HawaU.
BlIllnJ:s , Mont. ~fa rqup tt l'. Mich.
Rll o, H awaII . Rapid Cit)', S . Oak,
Jamestown, N. Oak , wunuku. H awaII .

Arra n,ll: r m(' nts havf' atso been made, Incl ud lllJ: cooJle ra tlon
of u thl'r F..deral UI\'l'lIeies, for Gpoeral Cla lls examinations In
uu tlyllll\' a rea~ a s tonowe :

Guam : utetr tct Co mmu nicatio ns omeer. United S tatu
na val s ta tion,

H awaII : At no t nepedlng ODe poi n t o n uny Island, by the
t:nl;l n lc'<;'r In Cbllrge ( H onolulu),

[.-II!IJf 'lIrl i.r I , ttctcva. .I1 0 Ilt ., fldded i f! Sem;flll/lll fll R:r
t1 /1l i l/ll fi fJII l'f! int,~ : n eat f' tlIlJl fl. IHI Hctcna. uonr..
rlc/ftCtI [ rom .-t llJw a l f.':ru m i lllit ion l'O;11h cU. 2-21-'1.i ;

l"1 ( ,,? )-2]
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C LJ. 8 S ' I" CJ.'f IO N OJ' EMISS IOIlS

.\ PPf.SOIX :.

ApPEIlDlX 3

nETI:RIUNATION 01' ANTI:SNA HEIGIIT ABOVE AVERAGE TERRAIN

A'

AI

"

AI '
A<..
n

SJ'Tll hQ lT ype ot transmission

Wltb 00 mod ll1llt ton . _. _. .. . _._.
T d f'Cl'Dph withoul th, u"! 01 mod ula t·

(ncaudlo f""!ul'Ot'y (b ,. Qn-illl kfylDl"l .
T tleKnPby by tbl' on-oll keylnll of an

a mplltudl' modUI. t lDc audio 'ft'
qUl'ncy or audio freqUl'neles or by tilt
on-illl t;;;~F of till' mod Ulated ,mb-
sloo (I> e&!ll" an unk'J'l'd emb-
~Ion amplltud, mod ulated).Tell'pbony . _

FICSUnUl'_. _. . . _
Tl'le11..Qon . __• . _. _. " .. ,. , ...
Tl'~phy by frequ'nt:y shllt kl'ylnl"

. ·\thout t ill' U5ll' ora modula tlnc a u<lto
!requfnty,

Tl'qraphl by till' on -oll k,ylng of I
'rt'qu'Oty madulal lnC a udio fre-·
q Ufney Qr b,. t he on-ol! kl' yto.c of
!requ..nty mod ulllted l'm1ssI.on (~al

case: a n unkeyed eml!lS1On frt'qUl'Dt}'
modulated).
T~ODY .• . u • •• n n. F:s
F Ul' ••• . . . _. ._ __ . F4
Ttlenslon_•• • . _ F S

P

Frequtncy (or
phue).

Pul!lt . __ ._._ .. ....•.

....Qrdl, '·C l l'd ." "portabte" or ..meou..... a a n pproprl atf". and
tb l' umateur tall II ll"n prl'flI and t all area number of tbl' tOUD '
try bl' III "Islli og.

(>J Eath a m ll l~ur s te tton shall Indlnt.. lit leul c nce
d urln l; ..a (>h eon tne t with a DQlb ..r are n ee II. Rl'O~rapbltlllloca ·

I I0D 1\1 Dl'arl,. 1111 pOl8lbll' b)' tlty a od state o r tit,. and
pro..l nt ...

(d) I D o t h l' r res pec t s tbe a m al l'u r s tn t to u IIba li be operntl'<!
10 accordan ce with Ih.. la .... . a nd regulallonl of Ib.. ro'lotr,. Ill.
which I ll.. ~Ia llon Is Ipmpor a r ll)' Ior-at ed .

THE END

For ronVl'n l"Dt refe rl!n{'(' thl' tabulation b..lo w II e1tratt..d
f rom tbl' d ....l flt a tlQD of t,.pltal l'mlsslonll In Part 2 ot thl'
Commllislon'lI Rull'S and Rl'l"ulatlons and In tbl! RadLo Rl'gula
Il o nl . Gpul'1"a , 19 :59 , and 11 10dudP1'l on l ,. tbQ..e general t'11lI~ 1 ·

fk a tlQn t .blth apPl'a r moRt applttabll' to tb.. Amateur Kad lO
SerYl .......

T,.~ 01modu lat ion

I (lD P.n g7) unll'!IS sPfriflfd othf rwllle. ,\3 loe ludfs slncle and
d ou bit' $1dfband with full, n'duoed, or SUPpTe5!lt<1 cartier.

Amplllud... . . •__

Th.. l' lf<'(' lIv.. hl'lgh l ot Ihl' t ransmi tting .nlt>nUIl Ih"U bo>
Ibl' bplgbt of Ih.. a n tf"D na 'M cente r o f radiation a ho .... " 11 \·.. r ·
I.,," Iprraln." ~'or IhI,. purpose " t>lfe<"t h·p h l'l':bt " s ha ll ht
....1.MbbPd a ll rouows :

tal 011 a l· .,s . t; polo!:ln l sur ..l')- ~lap ha ,'ln,: a st"a lp of
1 : 2 :>0.000. la ~· out t> i!:h t "'·f."nl)· s pace-d radla l ~. .... t l' n,llnjt"
frQm Ib p I ta nlUll ll ll' r I'll .. to a dl ...renee of 10 mil l'S .nd
ht-,:IDnllll\' at \ 0 ·, 4:' · , w -. 135·, HIO· , 225 ° , 270· . 3 1,, ' T . )
It prt>f..rred , In llflll o r g ....a te r sralp mil)' ..... ulecl ,

( b l Hy r..fe rpo ..... 10 Ibp Dial' con tou r lI nl's ..... t ablbb ure
!rrQund " ll'\">lUon e bcve mean sea 11'\·...1 t .\~I SLI a t 2. ... 6. S
a ud 10 wil l'S from Ih .. a nt ..DDa s t ructur.. along ,,"('h radial .
I f DO 1'11',·. Il"n flg u r. ' o r contou r 110 .. PX ls11 f" r .D)· I,,,rl le ular
1,,,IDt . th.. nearest ...o n tou r Hne ..Ievat toc I hol1 hl' ..mplo)·..d .

(t) Cal..ulal .. tb .. a r llhn"' lIe e v..rage of the-se ..0 I'olnl l of
elevat ion \5 1",lnl ll of pa c h of " radials ) .

(d) The h..lgh t a bo" .. a n"ra ~.. t ..rraill of tbp ant ..nna IN
Ihu" tl", ht 'l)::bt .\MoSl. of tilt> antpona 's {'..Dlpr of radlatlun.
mlous Ib... h ('IJ:"ltt ot . .... ra!:".. l ... rra lD as t a lculat l'd aoo '·...

:-OUT& 1 : Wh..rp Ib.. trons tnllt l'r I" "wa t".. n ..ar II larj\'t'
bod~· (I f watH, .... r ta ln I'o ln ts ot "!'lublllh ...1 .·I.... lltioo mil )'
Call o ,·..r "·at ..r . Whpr.. it Is (,-Xl'ft' t Pd tbal Sl' f\'Jtop wuuld ....
I>ro ,-Id ..d Itl I.. nd a r..,I.. t''')'tlnd the body uf watH. Ihp j'o lntli
lit wat ..r 10''' ''1 ID thai d lrl'l·l\oo ~hou ld bt' In ...lull ..... In Ihl'
" .. I<'.. III I I" n tit IIn'ra".. ,·II'\"al lull . Wher., It b '·\I"·,,j,..1 tll'lt
" " r v I ('~ ,,"oilid nol I... l,ro\' l<1 ..d to Illnd n rpas h,,~'ond Ih ... hody
lit watl'r . till' I lD l tl t ~ at wa l{'r 11'1"("1 Ihould nOI h,' IlIdud.·<t 10
th t! /lVI·nl"l'.

:"OTI: 2 ; In IIl Nlancl'sln wbleh th is I>roc..durp m ll;h l I' ro ..ldl'
ullr{'a~onllhl,· l'I,l:u rt·s dn.. to th .. ullusoa l nlltllrP or til .. lorn!
t ,'rrlLln . Ill' llll"allt /lBI)· I'rovhl .. additiollal dnt" lit hiM I\WIl
dl~{'r .. lloll, lind ~ udl data mar bP r Oll, I,I..rt"li If d" I'llIP"
s 1,l:Il Lllea n t .

•

.I.TICU: III

It It . " r ....d that peNnDII boldlng .pprQpriate amat..u r
lI~nll'a Isau,.d bl ..Itbn rountr,. mI.,. operate tb..l r .mat..u r
I ta ltont In tb.. terri lory ot Ib.. otber ("Quntr,. undl'r Ibl' fol ·
10 .... IDI\' ('(lnd i l iont:

(.) E llth ..llIltt DI:' a ma l l' u r may bP rl'qul red to r l'g ls t l'r .nd
r('('<'lv.. a (ll'rrolt bt'forl' oP*' ra llDg any amatl'u r alation IItl'n lll't!
by bill " onrnml'ot .

Ib) Tbl' ..Ialt lnl:' a IDlI l l'u r ....11I Idl'ntify bl. atatlQo b,. :
( 11 Rod fot ../t gropll op ..rollo". Tbl' amateur ('Il.1I 1I1g n la'

llu..d to blm b,. tbl' lI("l'nl>l og rount ry t ollowl'<! by a alant (I)
al J:"n and Ibl' amat, ur t'all IIlgn prefll: lind t all area n umber
Qt Ib f" touotr,. bl' II .-ll-Illnl"_

(2 ) Rodlottlrp llQtlt oprrotio" . The ama tl'u r tall I Ig-n In
" ~ngll~b 11IIu f"d t o him b)· th.. lICi'nllng rount ry foUo w..d b:r tb,.

RESOLUTION NO. 10

R..IRtlDIi: t o th.. Ull.. of th.. band" 7000 to 71 00 kOll and
7100 10 7300 kOI b)· th.. Amatt'u r S..r .. \(>e and t he Broadros t ·
Inl:" S..n- It l'.

Thl' AdmlDlatrath.. Rad lQ Confl' r ..nee, Opn l' \'a , 1959 ,
Conddtrlnl/-

(a) That thp ~harlog ot t r('quenty bands by amntf."ur , fixed.
nnd b ro a d cD8 t lng M..rvltes Is undesl nble and s ho uld b.. avoided ;

(bJ That It Is lIpslrahl(' 10 ha ,·.. wo rld wl d p ..xclus l\'t~ a llo
catloDIi tor these lIHvlcl'8 In Band 7 ;

(c) TlIIII tbe band 7000 to 71 0 0 kHz III nlloclltee l o n a
world wid .. basl~ n:c1uslv..ly to t he ll.mall.'ur lIe rvlce;

(d) That tbe band 7100 to 1300 kH z 1M a lloeated in Re~lon s

1 and 3 to til" broadeall tlnl:" aerv\('e and In Regi on 2 to Ih{'
amllh'ur ""TI·I~ :

·r e..olve..,
that tbe broadtllBtlDg sl'rvltl' should be p rohibited t rom th..
ban<1 7000 t o 7100 kHz lind that brolld elloslin!:" staUons upe r·
atlD~ on trpqu..ncl .." In this b:lDd s hould Ci'll lle sueb opl'rallon ;
and " oti"l/,
tbe provll loDa o f ~o . 11 1 o f Ibl' Ra d io Rl'/:"ul a t lon s :
/wrthtT r ..aoh'tf,
tbat Inlf'rrel:'lonal amaleur con t a t t s s bo uld be only In tbl'
blind 7000 IQ 1tOll kHz ,lo ll Ihal tb.. II d m lo lllt rMlo ns IIhQu ld
makl' l' \·l'rl l'tlort t o ..n lure t ba t tbe broadcasting se rv l.... In
Ihe ban ,1 7100 t o 7300 kill . In Sh'Rloos 1 a nd 3, dOt's nQI
t llUIlf! Int l'rferl'nce t o tbe . ma teur 11('0"\"1.... 1n Rl'glon 2 ; lIucb
beIng ('Ou latl'nt wltb tbl' pro,·lslon. ot ~o. 117 of tL.. Radio
Rl'lI:'ul.Uon l .

A•••" DU: 4

COlI l"t"tlo" 8thctt.. tile U"Ul'd 8tot .... of Amtricoo"et Co_eto,
Nt/ati"g to tilt Optrotio" bif Clflu".. of Ed'u:r Cow"t .... of
C...-Iol" Rodlo Equip",e"t or 8totio". i" t il t Otll ..,. Co""t,...
t Elfl'('ll"l' ~l al1~, 19~2 )

(2) Du rlnl" tbe rourae of tb..lr t ranmlllllionll. a mat ..u r Ita
tionl ahln t ranamlt th..lr tall lIll"n It Ibort In t ..rval l .

•.\s rna )' ,1 I' I'..a r 10 I,Uhll r IIullr..s Is s u"d !>r t f .. ComUlI,,~l uo ,

!'IEc , 2. t Il Wb~n Ifon~ml~~lollR between amateu r elatiOn"
or tlllfuf lli ('<)u u l r l,," a r .. I,ermllll>d, they ~bllll b.. madl' III
1, laln lnUll'Ull l:" nn, ' ~ h :lll 1,,' ll mlt .' <\ 10 m"s~ ali:f' S or a te-b 
nknl 'uHu r.- t ,·l:lI l ru: to tt·" .s R", I to r.'wark, "r a """ ",",1
l"bntll t'tl'r for ",bleb. h,· l'f'll son of th"lr Iml Dl po r lall"" receuree
, .. I h . - l' ul>lI .. 1, ·lo '("" "'Ul ll ll l..atl"lI" , ..nk.' is IWI j".l1 ll.. ,1. II Is
.. b. " l"t.. I )" ("r lo l,I""1l fn r " wa t"'1l" s ta lions to I..• u . ..<1 fo r
I r ,. " - IIlII'I Il ll' Ill l " r""tl"lIa t '·"/Il'llunlt:all.. n s 011 1",t", I! .,r thi rd
1':1rll....

, 2 , Tbl' '.r....'·d lnl: l , rn \" l~ If' IJ' rna )- be m ,,,..lIfi ..d h.,· " I"'rla l
ar r'ln l:"mrn ls bo 'l w...·u Ib,· lldml lL l_lratlollll o f tb .. ("o u n l,I.-.
o:o nCf'r n"d.

~IY. :t. I II '\"11''' ' '(1) " l'f"lllln j: Il l<' llPI"Hll I Il S of a n n Ola·
teur ' Ill t lon ~ t"lll bllH' THO'·.... Iha l I..· i ~ Il bl l' 10 "..n<l ."tI rr...., I"
by band a nd 10 r..~I "'.. ro r ret l l,. b,. ear, tnt" In xt eree rod,
.11:'0111. Admloilirallo oll COO Ci' ro ' lOa,. . bo....e r aln· tbll
r"'I 'llrpmrn l In Ib.. tl\~" o f I t3 1100s mllklo" us aclust ....tr
of fr"'lu l' n.. if'~ nh"..p I .... ~llI l .

12) Admlnhtrallon.. lIbnll t nk.. lIueh menurl'll n tb..,. jud~e
n P('< · " ~Ilr ~· Iv ... ' r L f ~· th p IN' b n l<'ll1 quall rl r:l lion" o f llO~· per-on
opprlUn,: tee apparnlu~ " f an amateur etarton .

!)EC, .. . Tb.. mlll.lmum po......r o f ama t eu r "tatlonll IIbali bf'
li.... ,1 II)' Ill,. ,.. l m l l1 l ' lrn l i " n ~ I'OlIl'1' ro ... l. hn .-lo~ rf' J:" r <1 In Ihp
tffb ul r fll qUlllIl'l ... llou l of tb.. oporalortl llod 10 tb.. rondlUo oll
uoll ..r ".. b lth Ih..l .. I i al lon, ar.. t o or k.

S E,' . :.. (1 ~ .\ 11 tbl' I.'po ..ral r ul of Ihe Con .... ntlon a orl of
tilp,,, U"l:"UlaUoo ll "h,n 11 1'1'1,. t o amall'llr eta t teus , 10 per
rk-uln r , tb e- e mlt ' ..d tr"'IIIPo(» ' "hllil be- ll" ...I a bl,· :lnd II~ tn'"
fr(llh II I'u rlou .. o·ml ll ..lon.. ll" Ib.. sla t .. of If."ebnieal ll..n ·IQflmpDt
fn r lurll sta l luD' I" 'rmll " .
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K. W. Herkimer
690 Chipwood
Orange, CA 92667

FIRST U.S. LICENSED

REMOTE-CONTROLLED

REPEATER

O n 27 April, 19 73, the cou ntry's fi rst
licensed remo tely controlled repeater

came o n the air with a l Owatt voice from
Catalina Island , and more than 200 Sou the rn
Califo rn ia and Mex ican amateu rs tr ied out
its 13,000 square mil e coverage.

Located o n an island, the new WR6 AAA
repeater had several obstacles to ove rcome
before it was ready for service. First, the
island of Catali na is privately owned by the
Wrigley (chewing gum) family, which meant
designing an installat ion under some condi
tional constrai nts of the lease. Then, there is
the problem of transportation. Everything
going to or fro m the island must be trans
ported ei ther by boat or by a ircraft. In fact,
it was this aspect of priva te fly ing that
actually sparked the creation of the "AAA"
repeater.

Cata li na Isl and is not heavil y popul ated ;
only about 1500 full-t ime residents sha re the
I S-mile-l ong by 7-mile-wide island with
some wild goats, numerous wild boar , and a
herd of buffalo. The island is located 26
miles off the Sou thern Californ ia Coast,
giving it a view of the mainland north to
Santa Barbara, south to San Diego and
Mexico, and inland to the San Bernardino
Mountains.

APRIL 1974

The island itself is mountainous, with the
terrain covered by thick chaparra l growth
and some scrub oak. Private pilots are kee nly

Cata lina Island 's "Airport in the Sky"

aware of the topographic elevat ion of the
island's "airport in the sky." Catal ina Air
port is 1,560 feet above sea level. There is a
unique thrill finding yourself at 2,000 feet
altitude over the water when you have left
the runway just seconds before. It is this
unusual airport location that brought private
pilots to the service of amateur radio .
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• REDUCE YOUR PROJECT COSTS
• MONEY·BACK GUAR ANTEE
• 24 ·HOUR SHIPMENT
• ALL TESTED AND GUARANTEED

FREEIC
With Every $10 Order*

The idea of a repeater o n Catalin a started
more than two years ago when Dave
Corsigl ia WA6TWF, worki ng as a flight
instructor, would occasionally visi t the ai r
port in the sky with stude nt pil ots. On
severa l of these trips, he fo und that he was
able to work San Diego as well as the grea ter
Los Angeles area with a 2-watl hand-held
from the base of the cont rol tower . He
decided to pursue the idea of an air
port-located repeater, and obtained a lease
from the Catalina Island Company with the
help of Ms. Debby Klapper, a student pi lot
and friend of the airport manager .

Next came the ta sk of gathering financial
support. Several clu bs in the Los Angeles
area were contacted, but a ll were skeptical.
One club's "engineer" even said that he
knew it would never work because he had
tried to install a repeater for the Govern
ment in the 1950's and had fa iled becau se of
the local temperature inversion . Strangel y
enough, instead of a hindrance, this weather
phenomenon of the temperature inversion
layer has so far seemed to be a great help to
propagation.

Undaunted by the skeptics, Dave con
tinued his efforts and formed the Catalina

3/S1.00

21$1.00
3/$1.00
3/$1,00
3f$1.ll 0

$2 .00

6/$1.00
6/S1 ,01l
6/$1.0ll

$2 .00

4/$1.0ll

10/$1.00
6/$1.ll0
6/$1 00
21$ 1.00
41S 1.OO
4JS1.00
4/S1.00
4/$1.00
4/$1,00
4/$1.00
4/$1.00

$1.00

• LIN EAR I[ 's:
709 Popular OP AMP (DIP/TO ·S) .39
123 Adlustable Voltage Regulat or (DI P/TO-51 .75
741 Freq. Compensated OP AM P10 IP/TO-5fM INI·O IP) .45
741 Oual 74 1 QP AM P(OIPI .95
l M) 05 Posnve Voltage Regulato, nO ·5) 1.25
MC1458 Quall41 OP AMP (MINI·DIP) .95
Assolled lmears-14 1/709f72J. ere. 141 2.00

• FET's
N-CHANNE l lLOW·NOISE) ;
2N4416 TYPE RF Amplill rr 10 450 MHllTO-121
2N5486 TYPE Rf Amp to 450 MHllplauic TO- lOG)
2N5163 TYPE Gen. Purpose Amp s Sw lTD-lOG)
2N4091 TYPE RF Amp & SWit ch lTO·10GI
AS10rt. RF & GP FET's, 2N516J. 2N5486,ett. 181

P-CHANNEl
2N436DTYPE Gen. Purpose Amp s Sw lTD- lOG)

"MAil NOW! With every order 01 $10 or more, postmarked prior to
6/30174, FR EE IC ot our choice mended,

OR DE R TOOA Y- All items sub ject to pri or sale and prices stlbject
to change WIthotit notice.

WRITE fOR FREE CATALOG oltellng hundr eds of serm
conductors not lis ted here. Send lll~ stamp,

TERMS : All orders prepaid . We pay postage, $1.00 hand ling ctJa rge
on ordefs tinder $10. Calif. residents add 5%sales tax .

• TRANSISTORS
NPN :
2N3563 TYPE RF Amp & OSC 10 lGH1(TO· l 06)
2N3565 TYPE Gen. Purpose High Galli fTO- 1ll61
2N3904 TYPE GP Amp & Sw to 10ll mA nO-92)
Assort. NPN GP TYP ES, 2N3565, 2N 3641 , etc. i15)

PNP:
2N3638 TYPE Gen. Purpose Amp & Sw n O- 11l6}

• DIODES:
I N91 4 TYPE Gen. Purpose 100VIlOmA
IN3600 TYPE HI Speed SW 75V1200mA
lN4608 TYPE GP & SW 80V/400mA
RECTIFIER Stud Type 400V/5A
IN749 ZEN ER 4_3Voll 400mW
lN 753AZENER 6.2 Vall 400mW
lN755A ZENER 7.5 Vott 400mW
IN7 57A ZENE R 9.1 Vol t 400mW
1N 758AZENER 10 Volt 400mW
lN9658 ZENER 15 Volt 400mW
lN968B ZEN ER 20 Voh 400mW
VAR ACTO R 1 -3W ~432M H I 2·IOp F

ADVA ELECTRONICS

BOX 4181 ·A, REDWOOD CITY, CA 94062
Tel. {4151 851 ·0455

Catalina Island Repeater Club with equipm en t by
Henry Radio.

Island Repeater Club. However, th ey were
still unable to raise sufficient fin ancial sup
port until Sam Niles W6CXW, volunteered to
talk to his empl oyer , Ted Henry of Henry
Radi o. Ted agreed to spo nso r the rep eater.
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• It ;rutomat,callv kev~

vovr rIg when vou u,,"

R
~0~."01d,,~._'2

= • It i~ sma ll in Sile ll'fo"
x 3/8" x ~") "nd w,ll l, t
ins ide moSI TT polds and
w;1I work WIth ALL polds_[II' .rrs .~ '0,~~, '0= vour pad, o nlV fo ur Wires

- ground. · I N . p ad .
_Il output.

COMPLETE ER·' SET contains hundreds of dry trans
fe r DI P. na teacx. TO-5. tc, an d transistor patterns;
Ul '" and X," etch resist t apes; 4 copper c lad boards;
y. l b. dry etch; tray and instructions . $4.95 ppd.
IN STOCK AT ALLIED AND OTHER DISTRIBUTORS

WRITE FOR FREE CATALOG listing th is and many
other d ry transfer marking sets .

The DATAK Corporalion
65 Seventy-First Street 6 Guttenberg, NJ 07093

FAST- EASY
with DATAK's

EASY-patterns rub down
directly on the copper
board and connect w ith
ru b-down lines or tape s
supplied.
FAST- safe new etchants
will etch a 2 oz. copper
board in 30 minutes.
ACCU RATE- + .002 " pr int
tolerance so parts and
connec tors mate w ith no
e rro rs. Circu it M ade Wi th ER·l

•

The next step was to app ly fo r the
re peater stat ion license and to design the
system. I had some limi ted ex perience with
FCC applicatio ns, so th is is where I got into
the program. Being a pr ivate pilot too, this
also added to the transportatio n availability
o ut to the is land. Working toge ther with
Sam Ferraro W3VGU, of the FCC's
Washingto n Office, we were able to o btain
our sta t io n license, co mp lete t o the ga in
ante nna and the rad io remote contro l. Spe
cial than ks to Sam for his patience in this
aspect.

The design o f the syste m req u ired careful
considerat io n for reliability; an island 26
miles off the coast is not exactly hand y fo r
service ca lls. For this reason, plus the h isto ry
of successful o pera tio n of the Standard
re p eat er, WR6AAC WA6ZZE, an all
solid-sta te desi gn was selected. The system
would consis t of a Standard Rad io model
RPT-l , severa l Tempo Commercial Line
transceivers for control, a TPL 3D-wall
power amplifier with a fa n (insta lled later), a
Cushcraft colinear antenna, and a Phelps
-Dodge 506-509 duplexer . The con tro l tone
circu itry was custom designed . Afte r fin al
assembly a nd test, the repeater a nd duplexer
were fi ne-tune d by Roland Souc i WA6EGZ,
who designed t he repeater for Sta ndard .

Catalina Airp ort Control To wer.

AMATEUR NET $9. 95
PHASE LOCK LOOP RTTY BOARDS

• 2000 - 3000 Hz/ lOoo - 2000
HlonPUlI,

• Follows dri fting signals

• Has noise squelch mark ho ld

• Ann-space annc w
• Solid state au tcstar t

• Complete RTT Y TU only TWO
G lOplugin boards

• Constant curren t driver fo r
p ronter - boards dr ....e printer di 
rectlv ,

• Boards hill/e FS K driver and
i""erIC' Slage which alloW5 vour
printer to key vour r ig wilh no
itdc!il 'O...... equipmenl_

• Boards come to '(Qu al'eadv
dr illed . Be r-eMly for the r>eJl.t OSCAR

SUITE 900
185 DEVONSHI RE ST REET
BOSTON MA 021 10
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After a week of checkout operatio n from
Ora nge, Cal ifornia, the -l -Ioot pack plus
accesso ries was ready to move out to th e
island to the to p o f the Cata li na Airp ort
control towe r. Dave Corsigl ia WA6TWF, Bob
Swe nson W6HIL, Rick Moore WB6FXF,
Sam Ni les W6CXW, and I loaded up two
airc raft o n the mornin g of 27 April and
waited for the fog to clea r at Ca ta lina. At
about 10:30, the island clea red ju st long
eno ugh fo r us to land , and the n it closed in
again .

Pau l White WA6N UA, Assis tant Man 
ager of the Airpo rt, was o n hand to help us
haul the equipme nt to the top of the tower
by way of a rope line over the side . Then we
co nnected t he po wer. Th is was when we
discovered anothe r co nstra in t - a minor
cla use in th e lease agree ment which said that
the to tal antenna height should no t exceed
fi ve feet because it would co nflic t with the
aest he t ics of th e building. It should be
pointed o ut here that t he Catalina Airpor t is
indeed a beaut iful piece of archi tectu re in
the trad it io nal Southern Ca lifo rn ia old
-Sp ani sh-mansion sty le, which blends nicel y
wi th its enviro nme nt. A not-beautifu l an
te nna would certa inly disrupt the aesthetics.

The remote co nt rol link an tenna posed
no pro ble m. This II-el ement beam an tenna
was install ed inside th e building, on the
ceili ng. T he main ante nna , however 1 would
be anothe r desi gn challenge.

Our return t rip was a real lesson in
instrume nt flyi ng and ze ro -zero takeoff.
With th e white line o n th e run way barely
visible, we pu shed o ur way through the fog
and within 30 seconds were over the water,
bac k in the sunshine . . .but sti ll worrying
about ho w to design an aes the t ica lly pleasing
antenna tha t would st ill perform well when
mounted to th e side of th e control tower.

George Campbell W6F XZ, an antenna
e ngineer and a new 2m FM enthu siast, was
co ntac ted a nd he agreed to ta ke o n the
ante nna design task . His first de sign co n
sisted of two 2-el em en t, end-fire, colinear
arrays, fe d 90° to provide a ca rd io id pattern .
Th is a nte nna was installed and produced
sat ifactory resuIts.

George soo n discovered that this f irst
desi gn did no t cover San Diego as well as he
had ho ped , so he designed and bu ilt a

AMERICAN MADE QUALl TY 
IMPORT PRICE

Model HRT-2

= === 7by Regency
555 WO ODLAWN ROAD
LINCOLN IL 62656 121 717351 265

A-A-A SALES

"'maleu( Ne l

CFP ENTE RPRISES
866 Ridge Road

Lansing, NY 14882

Central Upstate New York 's
Mail-Order Headquarters

Specializing in Twa-Meter FM
and Duality Used Gear

O ff ice and S alesroom H ours by A ppointment Only

24-Hour Phone: 607·533-4297
Send SASE for Bi-Monthly Listing of:

Used Eq uipment and Bargain Goodies
T rad e-in s acc ep ted o n both new and used
eq u ip ment. Cash d ea ls get prepa id shipp ing in
t h e Co n t inenta l U SA plus a 1 5% discou nt o n
th e items o n ou r r egular l ist ing !!!! !

KITS Sub-Audible tone

Encoder $8.95

• Compatible wi th all sub.aud ible tone sy ste ms such as
Private line , Ch annel Guard, QU Iet Channel , etc .

e Gtass epoxy PCB's & silicon xstrsthroughout .
e Any reed s, except special dual cal l ty pe s may be used:

Motorol a, G .E ., RCA , S. D.L. , Bremco, e tc.
• A II are po wered by 12 vdc.
• Use on any tone fr eq u ency 67 Hz to 250 Hz
• Small size 1.5 x 4 x .75 "
_ All parts incl uded except reed a-nd reed socket
• Post paid ~ Cali f , resid en ts add 5% sales tax

COMMUNICATIONS SPECIALISTS
P.O. Box 153 r a CA 92621
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second antenna for the repeater system. As
shown in the photographs, the antenna is
about 13 feet long overall , co ns is ti ng of two
3-e lement, colinear arrays spaced at 135°,
and driven 45° out of phase to produce a
modified cardioid pattern shaped [appro
priate ly for Southern Cal ifor nia) much like
the cars o n a Mickey Mouse hat.

The seco nd array design proved to work
much better. The antenna develops 7.5 dB
gain +45° off center and approx imate ly 5.5
dB at center. Total 3 d B beamwidth is 180°.
The dipoles used to co nstruc t the antenna
were taken fro m the original Cushcraft
hardware.

With satisfac tory operatio n of the an
tenna established, a TPL power amplifier
was installed to bring the ERP up to the
allowed 100 watts. Operation of the syste m
has been outstanding; only one serv ice call
has been required in eight months of opera
tion. Pl anned later addi t io ns to the repeater
system include a battery backup for erner
gency operat io n.

Remote control and monitoring of the
repeater is acco mplished from fi ve control
points in the Orange County, Califo rn ia area
on a shared-time basis. Each day is broken
into four time segments. Bill Davis
WB6YHP, handles service from 6AM until
noon, when Rick Moore WB6FXF, covers
until 6PM , then Bob Swenson W6HIL, oper
ates until midnight, when my call letters
K6BIG, are behind the co ntrol until 6AM.
Dave Corsiglia WA6TWF, acts as backup in
the event of equipment failure or operator
commitments.

Operation of the WR6AAA repeater
system has proven to be a real help to
Sou thern California amateur operators. More
than 600 di fferent ca lls have been logged to
date and the repeater's record of conti nually
improved performance attests to its fi ne
ope ra tion.

We wish to than k everyone who has
graciously supplied thei r time to the " AAA"
project , part icularl y the people involved
with the antenna in stall at ion , and to Jerry
Vandervill e (the new Catalina Airport
Manager ) for hi s patience and understanding,
and especia lly to Henry Radio for thei r
support of the program.

K6BIG

APRIL 1974

~~"--"\G\TAL
CONTROL

..-£CO>--'F·REPEATERS

Thomas R Yocom
WMflHT

Here's the book fOF every ham who
wants to design and build a digital
repeater control system (or who
wants to just trunk about doing
that). Contains sections on repeat
ers, basic logic functions, logic cir
cuit design , control systems, sup
port circuits, mobile installations,
touchtone, plus a special section on
a "mini" repeater control system.
224 pages.
Hardco ver $7.00 Paperback $5.00

~---- - - - - - - - -- ------ --- l

: 73 Magazine, Peterborough NH 03458 :
I Enclosed is $ . Please send - Dhard- i
: cover ($7)/Dpaperback ($5) copies of I

: "Digital Control of Repeaters" to : :

: Name Call :
I Address I
I I
I City I
I I
I State ZIP _
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month...WA7ADD.Whatever happen
ed to tu bes? A lot of us still use them
and like them better than solid sta te,
also they are much easier to get...
WA8HGS. You are # 1. ..WA9NOW. I
wish you would stop "wasting" a
whole issue on 2m FM. The HF ban ds
are still alive, and how about some
SSTV? ..WA2DRL. The New Pro
ducts review of the MITS 150 was
very good and I hope to buy one
soon. Also appreciate ads from Circuit
Specialists , Meshna, Setectronics and
Amateu r Wholesale . . .Gerttu la OR.
Where in hell is the subsc ri ption
blan k? ..W2ZTT. (We didn 't have
room for it. .. wayne). Keep the girlie
pix off the cover. Don't agree with
most of your ed ito ria l opi nions, bu t
every activity needs " radicals" to keep
the rest of us honest!. . .WA0UVX.

GE T TH E ORI FT?

Does an y on e kn o w if the
SP·60 OJ X· 17 Hammarlund receiver
has a very severe drift problem by
design? Th is problem in my receiver is
only present between 14.220 and
14.350 MHz. Many ho urs of trouble
shoo ti ng have failed to fin d the ca use.
Al so, before I spend more hours again,
do all of the s-meters read downward
o n modulation?

Ken Branning K9RSF
34 19 Sena te Ave. .

Ft. wavne J:\ 46806

Like to see more art icles like J ordan.
Best I've ever read in any ham maqa
zine. Also , every DXer should read the
OS L manager by W4NJ F. , ,K6 0 PG.
Need some ar ticles on 6m FM tra nsis
tor projects. Great magazine...
WA4CKO. I wou ld like to see corn
plete networks for FM and TV across
the U.S. through the repeater sy stem.
More circu its and theory for both of
these expa nd ing fie lds. . .K8VSI. More
of yo ur ex cellent FM art icles. _.
WB8 IMC. How about some tech data
on RF power VHF transistors? ..
WB5H HZ. Would like to see more
product reviews. ..WA7KKP. Touch
to ne accessories for repeaters would
be n ice.. .WB6S FL. How about a
s u rp lu s conversion c o lu mn? . .
WB0CUN. 450 MHz FM news and
c o ns t ru c ti o n a rt icles. . .WB9DGT.
More articles on exotic aspects such
as moonbounce, super con test ing,
etc . . .WBSJAJ . More atten tion to
HF, which still has the majority of
h a m s...W8ZZZ. More ATV.. .
W{JYRE . More on SSTV and
digital. . .WB8 KPS. More HFand less
2m FM... R. N. Wert.

MAYBE THIS TIME

Please send me your 14 WPM code
cassette in exchange for my $3.95
check.

I have been t rying since 1970 to
pass the 13 WPM test, and just th is
week failed it again. At 59 a test, $10
for gas, $20 per n ight in Detroit, I
figure I've spent almo st $200 so far
and have not been o n the air since my
WN8HAK expired in June of '72.

When you get to be 40, have two
teenagers running around with 140d B
rock on , and then with going to
school myself to get m y Engineer ing
Masters during this period , for some
reason the code won 't sink in .

At least I' ll f inish my Masters with
a 3 .98 point average thru all this, have
been promoted (1) to a job that gets
me out of town one ni~t a week and
managed to get an FCC 2nd Class
Commercial Ticket .

Now, once more for that ham
ticket, if the fu el shortage doesn't
stop me.... .1

(Jon atd VpII Ex ·WN8I IA K
Tro twood 0 11 45,t 26

n

,, -'- ~ .. = ~. ,- ,

y o u p r- Ln t

Female adornment on the covers? By
all means vest. .. R. Harper. Construc
tion p rojects are excellent. I am work 
ing o n some and lea rning a great deal
mo re about elect ron ics. FCC regs are
an exce llent add ition to 73 and in
valuable.. .WN6SUW. (Radical? I'm
a hidebound conserva ti ve, it's only by
conoerison with ARRL that I appear
a radical. . .wayne). Would like to see
some solid state construction articles
on mic rowave, especially at 2300
MHz... Niggemann FL. (Good idea. If
anyo'!f! is doing some please note
and start writing. . .wayne). How
abo ut so me si mp le 2m portab le pro
jects? How about something o n
towe rs , anten nas , etc . {ho me
brewl . . .WN4CJP. (Love to , but need
more and more articles on some. . .
wayne). Great idea printing frequency
allocations in each issue - real handy.
How about charts and tables that can
be cu t o ut and put on the wall? Keep
up the editorials Wayne, it 's the bes t
part o f the ma ga zinee . , ,WB0 FZL.

(Any chart and table writers out
there? . .wayne). I like d igital devices
and you seem to do a good job in this
field , .•WA7G R I. More logic
articles.. .WB4NXW. You need more
projects for the beginner in radio.. .
WN6UKK. (I agree. ..wayne). How
abou t an article o n h igh speed d igital
T V? And more experimental stuff. ..
W. R. Stephen . (Any volunteers? ..
wayne). I ap preciate th e read er service
sectio n and the large amoun t o f
consumer informat io n.. .WA9TBW.

t '" t. '-
r

ins l s t

au
1
b

Y
I

vox POOP
t would like to see more articles on
RTT Y co ns t ruction and use. ..
WN3UTO. (So would we. . .wayne).
You should sta rt a series for th e
beg inners and show how to bu ild a
complete station f rom transmitter to
t ransmatch . . .Mike Re id. {Any bud
ding authors out there to tackle this?
. . .wayne}. Circui ts column should be
expanded; would also like to see " idea
articles on UHF and SHF expe ri
mental gear; and please consider mo re
const ruction a rticles on SSTV and
RTTY system. ..WB4NLM . (Good
idea. . .wayne). I would like to see
more 2m solid sta te FM receiver pro
jects, more 2m FM transmi tter and
ampl ifier p rojects (solid statel . 73 is a
fi ne magazine with many fi ne tech
nically oriented projects. Unlike CST
or CO, 73 is consisten t with the needs
of the builder, so keep up the good
wo rk . . .WB6 IC R. (Right on. ..
wayne). Mo re specialized colu mns
needed such as Novice, ORP. More
general interest artic les suc h as the
one on Europe 's repea ters an d ham
ming in Jord an . Stay away fro m use
less gimmick and gadget articles...
WN9JOU. More Novice news, and
how about some simple transmitters
and VFO's, antennas, etc . Maybe a
Nov ice column? . .WN7WPH. (We're

game...any takers?? . .wayne). 73 is
great, groovy, grand, FB and OK...
OA 1SM. Your issues ca rry mo re VHF
information than I care to read about.
Le t' s get h ams bu ilding more
th ings K6SL M/ 5 . (We print what is
sent in wayne). Than ks for the
material to bombard my representa
tives in Washi ngton . . .W2R RJ. I
wo uld like to see some ORP
p rojects. ..WN9JYU/4. One thing I
li ke abou t 73 is th e lack of con test
results and ju nk like that. I want
repeater control systems a nd co nst ruc
t ion art icles...VE1NU. More Oscar
operat ing in fo for us begi nners
please. . .WA70 EO. Would like more
articles on modules. You have a great
magazi ne.. .WA9SYK. (OK all you
module lovers, start writ ing for Lorain
WA9SYK and other module fans. . .
wayne). The varia tion in ar ticles from
issue to issue is very good . I'm very
p leased with y our format, keep u p the
good work . .. Reynolds ME. Ju st right
o n general interest articles, but let's
have h umor articles every other
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NEVER TOO LATE

Being a Novice (albeit 55 years old)
who has recently found time to start,
I was interested in finding a magazine
which would help me move towards
the General Ticket. So far, with 3
copies of 73, I find 99% of the articles
"way" beyond me.

Is it possible that some small por
tion of each issue could be used to
help inform us Novice types?

W.1- Elperin W:\0LIJ1\
Kirkwood :\10

We are currently looking for a Novice
Editor for the Newspages. AnV takers?
If more Novice articles are sent in we
will accept more and publish more.
We can't publish them if we don't
have them ..ed.

MORE SCANDAL?

1 enjoyed reading about the 'Non
Ham SCM Election.' There has been a
similar happening here in Montana.
First of all out here in the "Great
Conditional Frontier" one can obtain
a Conditional license by several under
t he table techniques. Recently the
FCC was pressured into re-examining
some of the Conditionals here in
Montana . After many letters to the
FCC in regard to this illegal licensing
of Conditionals, we got tired of the
same old answer "still under investiga
tion." Finally we sat down and con
tacted one of our Senators. He stated
he would look into the matter. Within
the week we received a notice from
t he FCC that a number of Condi
tionals wou ld be recalled for examtna
tton.

One of the persons recalled by the
FCC was a past SCM, W7SFK. W7S FK
contacted the FCC and stated he was
unable to appear fo r examination due
to extreme illness. After getting this
information back from our Senator
we obtained a letter from W7SFK's
employer, the county sheriff. The
sheriff stated, "No, he has been in real
good heal th and has been doing a
good job as a deputy sheriff." After
getting t his information it was once
again filed with our Senator who
dropped the entire matter back into
the lap of the FCC Shortly after,
W7SFK's license was cancelled .

The FCC received all kinds of ex
cuses from the ones they recalled;
some had been ill, some had taken the
wrong medication and couldn't ap
pear, and one c laimed t hat he was
financially unable to appear. This last
person at the time was vacationing in
Arizona. It is time the amateurs put a
little force on the FCC through their
Senators and Representatives and get
some action where it is needed.

If the FCC got rid of all of the
unqualified mail order hams, there
would be no need for incentive li -
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censing programs. The FCC reports
that less than 7% of all mail order
licensees are qualified. I personally
feel it is time to get rid of all the
illegal hams. Hopefully the FCC will
continue to recall these amateurs.

If the FCC started by recalling all
the hams listed in the Montana
column of OST there might be a lack
of League Officials left in Montana.
Out of th is column only about seven
hams are ever men t ioned. These, of
course, are t he clique that operated
with ou r Conditional class SCM.

Let's all get together and force out
these unqualif ied so called hams!

)\,"1111 1(' withheld

INFORMAnON PL EASE?
Can anyone advise me as to whom

to contact about participati ng in t he
OOT (fifty year) Amateur Radio
Club?

Eric C. Honk
Monitor Liquid LeH·1 lndicator...

Wl·... tfo rd !\1as~H"h u1'f' l ts

01886
6 1i -69 2-tB 33

AMEN

Amen to your article in t he
February 1974 issue of 73. T he article
I have in mind deals with t he I RS and
their unlimited power. Please keep
th is type of article coming!

I am a chemical engineer and as
such purchased an HP-35 calcu lator
for my work . The cost of this unit was
$303. I asked the IRS if r could
deduct this cost since th is u nit was
necessary in my work. Their answer
was yes if you deprec iate the cost over
10 years!CAN YOU BELIEVE
THA Tt? I then asked the same ques
tion to another IRS agen t who told
me to deprec iate the unit over 5 years.
A third IRS agent said to take the
whole amount!! !!!! Who do you be
lieve?

I have had friends who have been
under an audit by three agen ts at
different times covering the same re
turn and have been given three d if
feren t judgements!!! CAN YOU BE
LIEVE THA Ti? Needless to say,
something must be done to correct
this situation . What can the "little
guy" do?

Nault' Withheld

We believe It. .. ed.
NON -INTEREST

I am really not interested in your
problems with the I RS. I subsc ribe to
your magazine to read abou t amateu r
radio.

E. F. :\Iullst'll K 6f:1,
tos A ngeli·s CA 90066

So you lose a page. ..ed.

CO MM ENDATION
I would like to commend you on

t he excellent maoaztne. I always enjo y
reading 73. I'm 100% in favor of you r
series of editorials re t he "Jolly
Roger" branch of the gove rnment. 1
am able to see reasonable taxation for
the support of the government tetc.l,
bu t when it comes to having to
tolerate Cossack tact ics, I must o bjec t.
You have my total sympathy re your
relationship with the "International
Renegade Soc iety ." They should
definitely have thei r wings clipped . I
would welcome a series of articles on
other fo rms of governmental snoops
and henchmen with perhaps, listi ngs
of their confiden tial telecomrnunica
tion freq uenc ies. Wit h domestic politi
cal discrepancies suoh as th e "Wate r
gate," t he cit ize ns do not fee l especial
Iy close to the ac tion . But when t he
Cossacks drag you down into their
local pit for fu n sessions wi th the
th umbscrew playthings, or even
worse, if t ribute is dema nded from the
wallet, one fee ls as if he is in t he
middle of t he "Battle of Tannen 
burq!"

You have compared the IRS to the
good o ld Gestapo, bu t there is another
equally accu rate compa rison, th at be
ing t he "Inquisit ion." It seems that
t he I RS retai ns a modi fied version of
t he old practice of burning di ssidents
at t he stake.

Changing to another topic. I app re
ciate the inclusion of cip hers in past
edi tions, and look fo rward to see ing
them in the fut ure. Please do not
pu blish my name as t do not wish to
have t he Cossacks effect a p ogrom
upon me. The forced la bor camps a re
very cold this time of year (Newspea k
translatio n from 1984 ("joycamps"l.

Namt' Wilhht-liI

Tty XLB RTOW RGWAW XETORA
PYUXJKT OGWB Tty YA W L
RTOWOEURWE LBS IDOAWR IBW
KWRRWE. AXEwa UEA. . .wayne.

IR S SERVICE?

I have been readi ng with mu ch
interest your edi tor ials co ncern ing t he
operation and policies of th e IRS.
This comes at the en d of my fi rst year
of being "self-employed," and dis
covering t hat t here is mo re to income
tax than a W-2 and a standa rd ded uc
tion.

While my business may not yet be
as large as 73, I find t hat we are all
faced with the same gove rnmen tal
institu tion lo oking for ou r money . In
an effort to u nderstand h ow it works,
one needs info rmatio n about t he
"Servicetz}." I am in support o f you r
efforts, and apparent co urage to find
ou t mo re abou t th is rath er large,
powerful, profitmaking organiza tio n.

Na lllt· withheld
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anywhe re make su re that they have
some techn ical advice...o r let me
know and I' ll parlay it into a free t rip
to Californ ia and make sure they
don't screw up like t hat again . We
need all the good PR we can get. ..
and there are a thousand inte rest ing
sto ries that cou ld use ham radio. ..
maybe a hund red ?

The firms who bankrolled this
att rocttv we re Jello, Pabst , J an itor in
a Drum, Pam and Hol iday Inns. l et's
let them all o ff easy by organizi ng an
avoidance of these products for on ly
one year. No mo re Jello . No more
Pabst (I guarantee not to d rink Pabst
ever again). No more Drummed
Janitor. No Pam (I use bacon grease
any way). And to hell with Ho liday
Inns...unless they advertise in 73.

And may the great sac red eag le of
th e U n ited States deposit vast
quant ities of q uarto o n Sv Salk owitz
for writ ing this lame-brained episod e.

CB RADIO MADE TRUCK
STRIKE POSSIBLE

Just t wo years ago such a st rike
woul d have been impossi ble. The re
cent massive use of CB to fo il the
po lice radar speed traps by tru ckers
gave them the communica tions which
made the st rike work.

Art icles have appea red in the news
papers all around the co untry on the
use o f CB radios by truckers to warn
each ot her o f poli ce traps
(smokey-th e-bear is the cod e). CB
radios have been sell ing like pep p ills
at truck stops and, si nce there is
vi rtually no way fo r anyone to prove
any thi ng, few have bothered to pay
the 520 for the CB license. Why
sho ul d they? Once they get the CB
ticke t they come under the rule of the
FCC...if they don't get the license it
is up to the FBI. . . and the FBI
record for tracking down illegal rno 
bile rad ios is zilch .

Abou t the o nly serio us problem the
truckers have been havi ng is with high
powered sk ip stations jamming them
out for loca l co mmunicat io ns. If the
FCC goes ahead wit h the 224 MH z CB
band this sho uld so lve that n ice ly and
open a relat ive ly interference-free
band fo r o rganizi ng illegal ac tivities. It
will also be a God-sene for crooks,
who have been struggling to use 11m,
but have had pro blems with skip
interference.

CL EAN' NG UP CB
If we are to donate a segment of

o ur 220 MHz band to our good
bUddie~ who are now using o ur old 11
meter band , perhaps we should help
them a bit by giving them a hand with
the enforcement of their ru les. There
is no reason why a few bad eggs
should spo il things for everyone,
right ?

A D D II 10"7,4

A letter from W50JZ explains the
details. It seems that there are two
parts of the Communications Act that
are being fractured by these over
e nt husiast ic pals o f ours. Those who
have gone to the expense of buying a
valid CB license (520) and proceed to
run mo re tha n fi ve wa tts, pu t up two
big antennas, not give th eir ca ll signs,
talk base to base, use fo ul language,
coordinate illegal activit ies and other
such rat her popular CB goings o n, are
in viola tion of Sect ion 301 and the
FCC is the enforcer of the rules .

The FCC is badly understaffed, so
they can use all the help you can give
them. They 'll want to know the name,
address, call sign (FCC issued). dates
and times of violations and the nature
of the violations, how the party was
ident ifi ed, and any o ther pertinen t
facts. This information should be sent
to the Ch ief, Safety and Special Rad io
Services Bureau, 2025 M St ree t NW,
Washington DC 20554, Atten tio n Le
ga l , Adv isory and Enfo rceme nt
Divisio n, Roo m 5202.

CB'ers who do not have FCC
licenses are in violation of Section 501
of the Communications Act and the
responsibility for them lies with the
Departme nt of Justice. _ .that's the
FBI. You'll fi nd your local FBI office
listed in the phone book. They will
want to know the name and add ress
of the viola tor, when he was o n the
air, and tape record ings or whatever
e lse might be availab le. They will also
want identifica tion from you.

So there is one answe r to Fat
Albert down the block - call the FBI!

MORE TECHS BUSTEO
The FCC vendetta against Techs

and Condit ionals continues briskly ,
with many losing their licenses.

One Tec h recently wrote that when
he appeared for the FCC exam, per
t he ir requ est , they said t hat all they
had was the 13 wpm tape and to ld
him to pick out five characters fro m
it. He pro tested th at he couldn't copy
mo re than 5 wpm, but they went
ahead with the 13 per tape, which
threw him into a pa nic...and he got
no copy. Then, after he was
thoroughly ratt led , they found their 5
wpm tape and ran that for him. ..and
flunked him.

It 's tough enough when everything
goes right to pass the code test . True,
our Tec h reader would have done far
better to bone up on his code via the
73 6-wpm pract ice cassette . .. there's
no way they could have throw n him
then. If you think yo u may be called
up fo r retest ing you co ul d do worse
than get one of these tapes. Better get
it now while there is t ime to practice
than suddenly get the word from The
Man that Exam time is Here!

MORE LOSSES COM ING
One of the more cryp tic comments

dropped by the FCC was th at the CB
grab for 220 MHz and the emergency
medical try for 450 MHz we re only
starters, that lIVe would be seeing
several more even mo re serious pushes
to get ou r ham bands. Remember ing
the recen t u tter loss of vi rtually all
ou r satell ite bands, a loss which will
come to haunt us in years to come,
o ne wonders at the situation . We lost
the satellite bands because we did not
prepare adequately for the ITU co n
ference. They did not have to be lost
and ther loss could have been prevent
ed.

Yes, I know these are th ings that
most amateurs don' t want to read
about , don' t want to t h ink about, and
don 't wan t to do anything about. I
can see the situat ion, and I don 't
know what t o do about it . I know of
no way to get the League to do these
th ings a nd I don' t see anyone else
around to do them.

OTHER RULE CHANGES'
The repeater rules a la Docket

18803 are not the only bones of
contention between amateurs and the
FCC. There are not a few amateurs
who are seriously concerned over the
new th ird party regu lat ions, which are
over rest rictive and tend to inh ib it the
public services that ama teurs ca n p ro
vide. Where such restrict io ns serve a
useful pu rpose, there wo uld be little
o bject ion - bu t th is doesn' t seem to
be the case. Perhaps it will be possi ble
to reopen considerat ion of this situa
tion and work towa rd an amendment
of the third party regulations.

What other rules fit into this cate
gory of being over-restrictive to no
good end?

HATE WAYN E GREEN
CRUISE PLANS

Pl ans are in the works fo r a giant
free cru ise to the Bermuda Triangle
fo r regi stered haters o f Wayne Green.
If you o r a friend thi nk yo u qu alify
for this select group all yo u have to do
is write ten reasons why you hate
Green and send them to 73 Magazine,
Hate Contest Departmen t, Peter
borough NH 03458, and wait for the
decision of the impartial judge. All
entries become the property of 73
Magazine.

CANADIAN OPERATION
Why leave amateur radio behind

whe n you go to visi t Canada? Getti ng
a license to operate there is a snap.
Send a letter fo r an app licatio n to the
Departme nt of Communication , 55
St. Clair Avenue East, To ro nto 290,
On tario, Canada. Don't forget to give
you name , call , address, and class of
license. You 'll get your forms pronto.
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OlAB
OlAC
C lAD
O1 AE
O l A F
0 1AG
O1 AH

0''''
01AK
01AL
D1AM
O lAN
OlAD
OlAT

INSTANT SLOW SCAN PROGRAMS
The Slow Scanner has a problem

with flexibility. Programs can be made
up ahead by mea ns of tape, but once
made it is difficult to ever change
them. Some amateurs do their pro
gramm in g "live" by pann ing the ir
camera to a menu board, then to
th emselves for a frame or two th en to
some photographs, then a magic mark
er sign. ..etc. This keeps a person
hopping, and it gets ol d quick ly .

On the left is the SBE Slow Scan unit,
complete with tape recorder. . .in the middle
is the Signal One. .. the Robot Slow Scan
monitor on the right. and the Venus Slow
Sedn monitor is on top of the Robot. The
result is that incornng pictures C<1n be
viewed on 0111 thrN morutOf's for comparison.

The SBE unit carrera is used with the
slide projector and the Robot camera is used
foe menu board work and live shots of the
harried operator. The Venus camera has not
arrived as yet.

One way to get proc-ams t ogeth er
is via 3 5mm slides and a projector.
While color slides do work passably ,
better results a re obta ined with black
and white posit ive slides. These can be
made with o rd inary blac k and whi te
film and an inexpensive reversa l kit
which changes the resu lt ing negative
into a positive, The slides are then
mounted normally.

The slide projector is then foc used
o n a rear projection screen and the
Slow Scan came ra mere ly ta kes the
p ic ture of the sc reen. I use a small 90"
mirror with a ground glass screen built
in , made by Hudson Photographic
Industrles and available from severa l
mail order houses.

The pcojector is at the lef t . ..the right
angle rear projection screen is in the middle
and the camera is at the righ t . This is right
beside the operating position so the camera
can be swung around for live shots if desired.
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By keeping the pro jector remote
cont ro l at hand I ca n show each slide
as many t imes as band cond itio ns
d ictate. Wher e I have a c losed circu it
co ntac t I show each one once...on
OX I may give them three or four
chances at it . And it is simple to
update pr ograms just by rearranging
the slides.

This system has proven to be first
rate. It is vastly superio r to my first
scheme of taking the slow scan camera
around and taping pictures here and
there. The 3 5m m camera is so mu ch
more portable and flex ib le than the
Slow Scan came ra and mon itor.

BEWA RE!!
All o f the rip -ofts in amateur radio

a re not in t he ads in the o th er ham
magaz ines - so me may arrive by mail.
One forwarded by K20AW is a recent
effort to part you from your cash by
o ne A. Vance Williams, Inc., of North
Carolina . Williams says in h is lette r
t ha t he is running a ver y successfu l
business - half a million bu x last year
- and has some co mmo n stock for
sale a t $1 per share. T he letter men
t ions radio ama teu rs and apparently is
be ing se nt to hams.

Since such stock has to be reqis
tered with the SEC, and there a re a ll
so rts of legal problems in sell ing it
over state boundaries, I d idn 't even
have to note the lack of anything but
a rubber stamp letterhead and severa l
misspelled words to develop suspi
cia ns. T he Phone Company in
J ack sonvill e said they had no record
of a Williams Inc ., or even a Will iams
a t the address given . I forwarded the
stu ff to the Fraud Division o f the Post
Office.

Reminds me of a gimmick a few
years back w here amateurs would get
a letter on a clipping service le tterhead
(app rop ria tely named, I thought) sav
ing that they had a clipping on hand
from a national publication mention
ing the amateu r and that it would be
fo rwarded for a small service fee. And
what di d they get for their buck?
Their name and address cl ipped ou t of
the Callbook Magazi ne!

OCEANUS CALLS
Sh ip registry forms are now avail

able for registering any craft wi th
Oceanus. Your Oceanus amateur radio
call ma y then be used aboard that
craft outside of the three mi le limits
of any land. Any ship may be reg ister
ed under the Oceanus f lag, from a row
boat to an ocean liner to an airp lane,
and th is registration does not super
cede any previous registration, nor
does it call for the d isplay of the
Oceanus flag .

Oceanus ca ll letters are being issued
by the Chancellor of Communications
of Oceanus, 73 Magaz ine Street,
Peterborough NH 03458. They are

be ing issued in order starting with
01AA. A copy of you r valid amateur
rad io license together wi th a state
men t that you wish Oceanus cit izen
sh ip and that it is not to supercede
your previou s citizenship and a $5 fee
made out to Oceanus will bri ng you
your amateur license, your Oceanus
call letter s, your Ocean us passpo rt ,
and a registration fo rm for a shi p to
fly the Oceanus flag.

OCEANUS CAllS
Robert K. Vonier W61SV
Joseph Sauerzap f K8HN L
Charles E. Deckard WN4FAR
Michael J . Eisenstot WABARZ
Barbara B. Tho mpson KH61 CO
Noel J. Thompson KH6FOX
Carl P. Van Cou rt Kl RCD
Stan Dunn WA3P HO
Raymond T. McKeever W1WJR
Elaine P. McKeever WAl LUT
Steve Rad gowski WN2RMD
William C. Sperm WA50VD
David F. Reed WB5GD l
Jimmy Powell K5UHM

HOTLI NE NEWS NEEDED
The 73 HOTLINE will publish the

last minute news of hamfests, co nven
tions, and other ham events.. .i t you
send them in. Please let us know your
plans for speakers, exhibitors, and
other important aspects of your
eve nts. The HOTLINE will get this
news to the readers within a few
days. , .as a matter of fact, the HOT
LINE will be in t he mail withi n a few
hours o f the last minu te items bei ng
received. Deadli ne fo r news is the
Wednesday before publication and the
HOTLINE wilt come o ut every other
Friday starting April 5.

Any events of note should be sent
in, preferably with photographs...
emerpenciess handled.. .repeater up
date s . _ . F C C petitions en
tered. .. DXpeditions mounted.. _e tc.

CAANETS
While many amateurs have had no

problem carting thei r rigs from
cou nt ry to country, w hat with a
mi nimum of customs inspection bei ng
the norm for most countries, t he
peace of mind of knowing that even if
you should be inspected you would
get through quickly and without cost
is worth the effort in getting a carnet.

A carnet will cut the red tape when
yo u want to take along any radio or
other professional equipment when
visit ing other countries. The carnet
sy stem is used by sa lesmen and
engineers for taking samp les and other
gear from cou ntry to coun try.

Th e carnet is issued by the Inter
na t ional Chamber of Commerce and
can be gotten by mail, Th e average
cost of a cem et for ham gear wou ld be
about $60. Full informa tion is avail
able from the ICC, 1212 Avenue of
the Americas NYC 10036.
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P" ce - $2 ~. 25 ....o.d. 10' non -co mme'Cld l
em . $101'1" 2 5 ....o.d. 10' b ....,ne.. ~ ~nl....e• . No
d,sp l~v ad. c e ...,ncV d lKo"n l Include you.
check w,t h o .de.

Oe'adhne l or Mh 1$ Ihe h I 0 1 Ihe monlh 'we
mon.h. p...or 10 Publoc. '1()fl For e .ample
Januarv h. 01 Ihe deadline 10' Il'1e Maorch ' . ...e
wh,ch w,lI be m." led on t ho! 10th of Feb.u..' v

Type copy , Ph.ase and punctuate e,aclly as
yOu wl.h 'I to appea• . No 11I -<:8p'lal ads ,

We .....U be lhe judge 0 1 ..mtb, hl v o f ads . Ou.
f1!'SI)Ot'I$lb ll,'V for 1''''00 e.'end< on'y 10 PI',n l
'''9'' COffl'l;lld ,n a '.1..- ,ssue.

For $' e.lra "'" can ma.... la'n a 'Ir\ll y bo. fo,
you .

W. c;tnnot check ,nl O IIKh .live.use•• !oO CINe.t
Emplor .

UA. YTO:" II A)I\' E:\TIO:\' expands to
three days Apri l 26,27, 28, 1974 at
HARA ARENA and Exhib ition Cen
ter. Brochures mailed March 15th.
Write fo r information if you have not
attended the last two yea rs. P.O. Box
44, Dayton, Ohio 45401. .

FREE CR YSTAI.S with the purchase
of any 2m FM radio. Write for our
deal on the rig of your choice. Fac
tory-authorized dealers for Regency,
Drake, Kenwood , Tempo , Genave,
Swan, Clegg, Ten-Tee, Standard, Mid
land, Hallicrafters, Galaxy, Sony,
Hv-Galn, CushCraft. Mosley, and
Hustler . For the best deal around on
HF or VHF gear, see us first or see us
last, but see us before you buy. Write
or call us today for our low quote and
beeome one of the man y happy and
satisfied customers of Hoosier Elec
tronics, R.R_ 25, Box 403, Terre
Haute, IN 47802. 812-894-2397.

CURTIS ELECTRODEVICES and
Madison Electron ics present the finest
in CW devices: EK420A CMOS De
luxe Keyer, $ 139.95; KM420 CW Mes
sage Memory, $299.95; KB4200 Kev
board Morse Generator, $499.95;
Write literature. Brown and Vibroplex
paddles. All prices F.O.B. Houston.
Free flyer . Madison Electron ics, 1508
McKi n ney , Houston TX 77002.
713-224-2666; Nite 7 13-497-5663_

YAESU FTIOI. Excell ent condition,
with manual and Yaesu desk mike.
$475. Will ship or deliver. K. J .
Clatanoff WA0YCC/l, 88 Farm Lane,
Portsmouth , N H 03801.
603-436-6675_

HOCK HIVER HAlJlO CLUB of
Dixon IL annou nces their 8th annual
Hamfest on April 28 . at the Lee
County 4·H Fairg'ounds. one mile
east of the junction of US 30 and IL
52. in Amboy IL. Tickets s1.50 in
advance, $2 at the gate. Talk -in on
.94_

EQUIPMENT FROM 73
The following lis t of gear, unless

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

"TS"~... ... __ ' SIU,... S 11'
l _ leth lSIl. _ 14 . _ I "eo S ~

_ ..... I.l ' ..._ ISll. ~I... S ...
V_..~So:., 'vII ,. 201 1,011'1$11111 $ ,~

Mo".~ 12'1,111, .." ,,,.~ _ - ISHOI S 1M!
0..21110MH,,,....... - ISJOOI, . S 13~

R. " "." 'lk~ ""0'" TM( H l MU ISl OOI no.. -..... . S 14~

fl.n"'OA.,~"".nd ISI 2~) . . . S 99
s.( St_ ~, ._ 1, ....... ($tOO) . 5 601
R. ... , ' .. _ .. _ ($lt'l $ 2..
_ ,.-,. _ ..... _ • •_".. (SU'f 52111
...k.~t'll'~_UI (m Sl_ _ S 1~

Hooo"'lIWlI2 __-tS' .' 5 lIS
Hooo" "" lI22~"'" _ IS~ - _ ... .. 5 liS
~ ..._ -Ctoryo_-""__ -(Sl stl .5 .
G........ lto-sO:' .... ... (" .,.. .5 .
Go-.G1I2 -_ -($2W.. .$ 110
Mo' 2.. _101,. _ _ . ,., $ l\oll
" ..,~ IC 200\1 " .. - "".nd 1$921 . " , . $ II
S6H~o.... _ _ 1$4\0111 ", " .... , ., .....•....... .$ 199
S ~ nOlI 2.. l ldl Ill.. ($~\oII1 - ••d " S 21;0
Htalll HWA.102' . __ _ ... ...~, lSlO) ....•. ..S 2S
SoeoooI o. CXI·A - _ ..,10<, - ........ - boo...", . .11.
~.. '_ -T · ~b _ (_ IIIiI
S_d 1"6 2M III - ..., (Sln! S I.
,_._- ••• - ... _ 1_ _ 1 l~

C:O-UX1tI _ _ IU "'_ $ 1.
_IC·J - __~ .•. 1 ZII
,,_,c st.It"'n. """'_IIJ1Sl $ 2~

e-.d ,v.._.IlITC·ndW..,.. , ...-.1 (55011 .. , .. $ 250
c._~ .._ _,. VIIII-1 2 114001 ,$ 2\011
C.....,d TV ou_ lit.." I (SllOOI ......•.••.... , ,$ 2!iO
C. ",. ,d YIR - Ii...... ,..,..,,, 1$4001 , , 5 lOll
8 H 12966 VTR _ 1'1< - .".n••" InUI ,$ l \oll
.... . " _ 2115~ ••,_ VTR - ($1 59~f S U~

..' I&H2KS -I (S3III 1 lS
aow.M. lSlllt- _ .. . .. . . . . . . . ..1 iii
V_ 2. .. • ~I. - _ - ll lSl .. .. .. .. . ..I "
V _2l114 ...'" .._ .. - "' lSSS! .. $ 4~
, _ Clm . ... - _ ~ (Ill!! . ..s 221
T_.'__.. - ACH- -(Sl. .. $ 21
c...pIoR.-~ -S 'I-I U."' _ I($nJ " I .~
IIotrIICY . stMItt _ - (SlIIl 10..... . . . . . . . . . . . .S I.
y.,,',••••• ·!i02.. _($III) - ....,.. - I.... y_1 .$ ~

R' , ~I Tl5 - "'(1l1.S0l . , S lS{Io,,,.·y.,,. 111.., _ n,..""......,k. __ II m , .s 10
H,to'~ ' "''' If ''''''''' .,,011..' -($601 , . . . . ", ••.. , .S l5
H,,",,,,, . 1 " . , ........ - " . ($1201 . .. . . . .. . .. . . .$ 75
H,' .... .lilli- f ill ' . _ .."" - . u -!M......... .. ,I loll
....... HRh<lf ·_ . . ..$ ,.5
hr_ -. II CJloIOllI ~ __

V_ _ 211 _ U.~5ll1H.r:lSlSl - _ .. . I "V_ _lI2 • • stllllt.rlmt _ ... ,.... ,,$ Zl
V_ ,44,.',.n.ltt,ql - .. _II~ $ ..
V_ 1441....1Il1.1t.r ..." 11511_ . . . . . . .$ "
V_.~ c4IJ '''.''''II.J III", ..(M ........•... .$ ..
....... 500<,._ •••, ••_ HII-4 2 .Jl •
U z.._ P.l·2108 - ~"nd .. (I I IolII $ I n
SWR ....., -." 11.2 51MW , . . • " .. $ n
T..,hbr -l0 ,"I -$f -400 ($151.u 5 10
COlO" " So",", 10 . "', _ ....nd _11\0111 ,.", .•... , 1 n
C_r~ ,..........""-<10._ -n . _ ISZ40llK _ ..1 135
VTR _. _." _ H•.-t5U51 .. . .5 US
VI.. _ -_-,. ... I\~. . 5 II_sa..c.._ -_(SII . S •

AI _ IIPS.-.

11...,.. - II H ~st

rm: Tltl ·STATE AIt S WILL hold
their annual hamfest on May 18,
1974, at the 4-H fairgrou nds, U.S. 41 .
three miles north of town. Overnight
camping. auct ion. flea market, door
prizes and ladies bingo. For informa
t ion or advance registration contact:
Steve WB9MDB, 5805 Berry Lane,
Evansvi ll e IN 47710.

GE POCKETMATES See Oct. 73
issue. Physically ccrrolete. less bat
teries. not checked out. Some with 2
frequencies, some with tone transmit:
Supplied with schematics and cassette
tape on servici ng unit. Shipped post
pa id and insured . $70 each. F.J .
Pritchett, 130 North Oxelis Drive,
Orla ndo FL 32807. 305·275-1144.

SELl. VH F GIR: For list send SASE
to Ewell D. Pendergrass WA5AE RJ5,
Rt . 1. Box 250F. Apt. 4, Fort Sm ith
AK 72901.

•

IIAMFEST! Indiana's friendliest ana
largest Spri ng Hamfest . Wabash
Coun ty ARC's 6th Annual Hamfest .
May 19. 1974, 4·H Fairgrounds. rain
or shine. Adm ission still only $1 for
advanced tickets 1$1 .50 at gate) .
Large flea market , technical sessions,
bingo for XY L's, free overn ight camp
ing, ple nty of park ing. Bonus fo r
car-pools f4 or more adu lts per carl .
For more information or advanced
tickets write : Jerry Clevenger
WA9ZHU, Route 4, Wabash IN
46992_

GREATEST of th em alll That 's the
ARRL 1974 National Convention,
sponsored by Hudson Amateu r Radio
Council. Remember the dates - July
19, 20. 21 at the Waldorf·Astoria.
New York City. Three days of ex
c iting events! ! Wide array of demon
strations. exhibits and forums featur
ing la test in FM. SSTV, ATV, RTTY,
FAX, Satelli tes. Ante nna design, Tran
s ist o rs, Integrated Circu its. OX,
MARS. AR PSC and much more.
Something to do every exciting
minute for YLs & XYLs - Tours,
New York sightseeing, visi ts to popu
lar TV shows, Part ies. Fashion Shows.
Meet the ARR L President, Vice-presi
dents. and all 16 Directors! Famous
name Speakers at Saturday Night Ban
quet! Everything fo r the Non-Ham,
New Ham and Old Timer. For Info,
Contact: ARRL Convention. 303
Tenafly Road, Englewood, N.J.
0763 1.
KI.M A NIl M Alli S O N
t-:lECTHONI CS present the fi nest in
V H F an te nnas . 144 ·1 48MHz ,
7-element to 16·element; 9-element,
$31.95; 14-element, $45.95; 16-e1·
e m e n t , $49 .95 ; 220M Hz;
420450M Hz, 14-element , $19.95;
27-element, $41.95. Write li te ratu re.
All prices F.O.B. Houston . Free fl yer.
Madison Electronics, 1508 McKinney,
Hous ton TX 77002. 713·224·2668;
Nite 713-497·5683.
GE:-iI:RAI. ELEGTRIC, 60W TPL.
2m. 2 frequency . with 94, manual.
aces.• $ 175. Motorola mocom 30 450
MHz with PL. $100. TU532A base
mic mint . $20. Heath HW32 20m SSB
tra nsceiver $75. HO-lO moni tor
scope, $30. Misc . Motorola and GE
control heads and cables. D.
Benischek, 4185 Arch Drive, -= 3 17,
Studio City, CA 91406.

FA NT ASTIC VAI. UES; Regency
HR2-MS like new $ 190, Regency
HR-6 good condition $ 150. Lafayette
HA-750 good condition $60, Collins
R-390A bad 2 kHz filter $390. R-391
very good $500. Galaxy V Mk2, DCPS
$250, Polycomm PC-6 very good $80.
George Misic , 37370 Windy Hill Drive.
Solon OH 441 39. 216-83 1-4 152.

IIT-220'~ - 2 frequency 2 watt slim
line carrier SQuelch; $350 - 6 fre
quency 2 watt "E " model omni with
"PL" ; $600 - both units with Nicad
battery and heliflex antenna. Tom
Williams WB4NXO. 204 Foxboro
Drive. Mad ison TN 37115.
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SWA;\" 500CX with 117-xc power
supply , $535. Includes shipping.
t":L7HOa, Box 6, Talkeetna, AK
99676.

TECH MA NUALS - $6.50 each:
R ·220 /UR R, R -274 / F RR,
R·3901URR, URM·25D, URM-32,
TT -63A1FGC, CV -591A1URR,
TS ·3820 /U, TV ·2 /U, BC·779B,
T S · 4 9 7 B/ U R R , TS ·413A1U ,
SP·60WX, T5·34A!AP. W31HD, 7218
Roanne Drive, Washington DC 20021.

IIEATHKI T SH·100 THANSCEIVl:H.
Hp·23 ac power supply and SB-6oo
speaker. All with manuals and in
perfect physical and operating condi
tion, $300. Will ship or deliver.
Willard Revaz W1MBX, 21 Nancy Mae
Avenue, Prospec t CN 0671 2.
203·758-5858.

TRADE Gonsett 2m sidewinder with
ac supply, in perfect condition, for a
miniature tv set, same condition . Bob
Montgomery WA9CDG , 1345 Stanley
Street, Stevens Point WI.

WANT - data and parts for "ACM E"
facsimile machine Model FNP-IS.
Edward L. Radtke WA4BOE, 1602
Wood luck Avenue, Louisvil le KY
40205.

IIT.37, SSB. CWo A \1. Excellent con
dit ion, new f inals - $150. Trade for
Drake 28. Jim Gvsan W1VYB,
617·922·3850.

WA;\"TEU 51SI, serial above =500,
excellent condition with manual , box
ed, delivered to airline. State serial
and condition. Arthur S. Cohen, Risco
No. 437, Mexico 20., D. F. Mexico
XE1LL.

FAX PAPER: For Desk- Fax, new (not
surplus), precut (not rolls). $ 15 per
thousand sheets, postpaid worldwi de.
Bill Johnston, 1808 Pomona, Las
Cruces, New Mexico 88001.

NEW $220. never assembled fi berglass
3 element quad 10·1 5-20. Pick up,
wil l not ship, $140. A. S. Coverdale
K2TSB, 39 Vivian Court. Lakewood
NJ 08701 201 -892·7075.

IHG ITAI.IANAI.OG PI.ANS for
horne and tab!l! Scope Multiplexor,
Instrumentation Amplifier, Solderless
Prototyping, etc. For free catalog
write MP Plublishing, Box 378-H,
Belmont MA 02 178.

This month's OSL Contest Winner
is Lawrence E. Skibicki WA2FOH, of
Hollis, New York . His card, called
"Homage To An Angle ," shows the
int r insially simply beauty of the
triangle, thought by many who judge
such things to be the most beauti ful
angle in the world. Though not per
fect in degree, you must admit that it
does have something.

Enter your card in our contest and
win a l -vear subscription to 73. Send
all entries to 73 Magazi ne,
Peterborough NH 03458.

FOR SALE TX·62 and 62 1 V FO,
NC·300 (rack mount) 2 meter conv.
speaker and relay, $225. New 4H4-c
tubes, 55 each . K1ZKR ,
203·935·5762.

3--UlOZ L1~E,\H w/power supply,
sim ilar description September
1969,73, $150. Pictures available for
SASE. 4-400A, 5vct, 30A filament
transformer, $30. Shipping charges
extra. Want cabinet similar DX100,
Apachie, Mohawk. Bill Taylor, P.O.
Box 485, Bettsville OH 44815.

ROCIIESTER ~Y - The largest Ham
fest in the northeast on May 17 and
18. Get you r name on t he mailing list.
Write: WNY Hamfest , Box 1388,
Rochester, NY 14603 .

\lOlJILE IG\ITlO' shielding gives
more range, no noise. Everything
from economical suppression kits to
custom shielding. Literature. Estes
Engineer ing, 543-A West 184th St.,
Gardena CA 90248.

SWA:" 2.10 with dc power supply and
TCU power supply , vertical 10-80
antenna, complete stat ion $275.
W5PBO, 405·6342513.

FOR SALE: ·U 2 II ANOI E TAI.KIE
SH·e 432 2 watt 6 channel with case
$270. 2m Handle Talk ie SR-C 1458 2
watt 5 channel with case all new
$230.. Joe Gibson, P. O. Box 442,
Wallingford CN 06492.

RTTY PICTLRE PERF TAPES error
free , 11/ 16 inch CHAO type,
hundreds available. 1()Q! stamp for
catalog. Joe Dickens, 601 South
Dodson Avenue, Urbana I L 61801.

1I0 \I EBREWERS: Stamp brings list
of high quality electronic com
ponents. All at very low prices, and all
POSTPAID. CPO Surplus, Box 189,
Braintree MA 02184.

FRIEDEN FLEXOWR ITERS - one
for $45, one for $75. Oscilloscope 
$75. Much other equipment for sale
or trade. SASE for list. Jim Einolf,
1218 W. Ionia, Lansing MI 48915.

A:\'TIQUE RADIO BUFFS. Do you
need a schematic for your radio? For
informat ion send SASE showi ng make
and model number. Joseph C.
Crockett K3KU L, 762 S. Gulph Road,
King of Prussia PA 19406.

CONTESTQSL

BUY-SELL·TRAI)E. Write for month
ly mailer. Give name, address, call
letters. Complete stock of major
brands, new and reconditioned ecuo
ment. Call us for best deals. We buy
Collins, Drake, Swan, etc ., SSB & FM.
Associated Radio, 8012 Conser, Over
lan d Park , Kansas 66204 .
9n381·5901

YAES lJ FT DX5()O transceiver
w/mike, speaker, cw filter. 2 years old
w/manuel. Flawlessly immaculate,
$687 new - ask ing S437. Jeff
Goodman WA10LK, 15 Greenough
Street , Brookline MA 02146.
6 17·734·066 1.

MOTOROI.A PORTAB LES - Expert
repairs, reasonable prices, fast turn
around time. More details and flat rate
catalog FREE. Ideal Services, 6663
Industrial Loop, Greendale WI 53129.

VER Y Il\"TERESTII'iG! Next 5 issues
$1. "The Ham Trader" , Sycamore, I L
60178. (Ask about our "HAM EQUIp·
MENT BUYERS GUI DE" covering
Receivers, transmitters, transceivers,
amplifiers 1945-74. Indispensable!)

FOR SA I.E: Heath RX-l re
ceiver/speaker - $100; Heath HG-10B
VFO - 535; Heath HD-1O kever 
$20. Wal ter Briggs WA2MQF, 25 Jill
Terrace, Succasunna, NJ 07876.

R·390A - \II -'T - Like new with
SPARES and manual, $450 (R-390A,
excellent condition, checked perfect,
$350 w/TMI. Products, P. O. Box 36,
Sweet Valley PA 18656.

\I O U LTU IE A\ IATEUH RADIO
K I.VB. 13th Annual Hamfest, Wyman
Park , Sullivan IL, April 28, 1974.
Indoor - Outdoor market . Ticket
donation $1 in advance - $1.50 at the
do or. For information write:
M.A.R.K. Inc., P. O. Box 327,
Mattoon lL 61938.

" HI NTED CIHCUIT TECIINIQUES
FOR THE HOBBYIST. Ferric chlor
ide " suspensi on etching," cutt ing
epoxy glass, screen printing, etc
.. .BOOKLET 52. TRUMBULL' 833
Balra Dr., EI Cerrito CA 94530.

WA NTED IIIGII VOLT AGE trans
former for Collins KNS·1. Jule
Gordon W8HBO, Box G, Moundsville
WV 26041.
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Standard 146A
SRC146A ... . 289.00
SRCSA . . . . .. 38.00
Rubber Ant. . . . 6.00
Case 10.00
Eveready NiCads.. 25.00
6 Xt ra Xtals . . . . . 30.00

GTX-2
A LL XTA LS
SUPPLIED

269

E

6 XTRA XTA LS 229

WRITE TODAY FOR OUR FREE CATALOG ....

WE STOCK:
A /S, GENA VE, NEWTRONICS, MOSLEY, HyGA IN, REGENCY, STANDARD,
VENUS, CLEGG, BOMAR CRYSTA LS, SBE, TPL, CushCraft, AMPHENOL,
BEL DEN, ASTA TIC, TURNER & much, much more!
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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

1/,,'/1 be«! 1111\' deul auvuh ere!
• •

WHEELER DEALER
lu st call the . . .

I
• CUSH-CRAFT

• STANDARD
• CLEGG

• 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

NO CHARGE TO YOU

* We trade any kind
of Electronic Gear.

* The Largest Stock of New and
Used Ham Gear on the East Coast.

* SAVE GAS

BUY VIA U.P.S. -

HAMTRONICS
A DIVISION OF TREVOSE ELECTRONICS

4033 BROWNSVillE ROAD, TREVOSE, PA. 19047

110 '7";1 UAr.A7111.1C:



RGS ELECTRONICS (408) 247-0158
3650 Charles st., Suite K, Santa Clara, CA 95050

We sell many ICs and components not listed in th is ad. Send a stamp for our free
flyer. TERMS OF SALE: A ll orders prepaid; we pay postage. $1.00 handling charge
on orders under $10.00. California residents add 5%sales tax. Please include name,
address and zip code on all orders and flyer requests.

Thanks much for taking th;r trouble.

lN914 equ ivalent

RECTIFIERS & DIODES
lamp 50PIV silicon rect ifier $ .10
Jamp 400PIV sil icon rectifier .25
FB50 la 50PIV bridge rect. .60
40429lr iac 4amp 200PIV, brand new 1.00

1-99 100+
.10 .07 ea.

MEMORIES
MMll01 256·bit static RAM $2.25
MM5260 1024·bit dynamic RAM 8.00

2102 1024·bit static RAM
NMOS +5v. supply 16.50

LEOS
LED IDA - Pack of 10 discrete red lens
LEOs, various MV5020-ser ies types. $1.50
LED lOC - Pack of 10 discrete clear tens

LEOs. various MV5020-series types. $1 .50
Application note included .

READER FEEDBACK ··· What do YOU WANT?
We are interested in fi nding out what you, our custo mers, want to
buy . Hopefully we ca n then satisfy you and make lots of money
at the same time , and we'll all be hap py! In order to achieve this
universal satisfaction, we would appreciate it if you would take
the time to answer the following Questions when you write to
order parts or request a flyer :

1. What kit would you like to see us offer , and at what price
ra nge (i n eve n tens of dollars)?

2. What improvements (other than lowered pricesl} would you
like to see us make?

3/S1.00
4/SI.00
41S1.00
3/S1.00
4/S 1.00

4/S1.00
4/S1.00

TRANSISTO RS OFF7400 S .25 7440 .25 7496 1.00 NPN TO·18 general purpose
7401 .25 7442 1.1 0 74 107 .60 silicon

.
.15

7402 .25 7446 1.45 74121 .60 IOor more, .10 Everything on
7403 .25 7447 1.45 74122 .60 PNP TO·18 general purpose this page -7404 .30 7448 1.45 74123 1.10 silicon .15
7405 .30 7450 .25 74125 .65 10 or more, .10 this month
7406 .50 7451 .25 74126 .65 2N2222INPNI TO·18 .25 only !!I !!!7407 .50 7453 .25 74141 1.25 IOormore, .20
7408 .30 7454 .25 74 151 1.1 0 2N2907IPNPI TO·18 .25 Discount does7409 .30 7473 .50 74 153 1.40 10 or more, .20
7410 .25 7474 .50 74154 1.70 NOT apply to
7411 .30 7475 1.00 74157 1.40 UNTESTE D on orders NOT
7413 .90 7476 .65 74164 2.00 All marked units, dual in-li ne postmarked
7416 .50 7483 1.25 74165 2.00 packages. 20/S1.00 in April !!!l!!
7417 .50 7486 .50 74166 2.00
7420 .25 7489 3.25 74181 4.50 WIREWRAP SOCK ETS7430 .25 7490 1.00 74 192 1.75
7432 .30 7492 1.00 74193 1.50 14 pi n S .50
7437 .50 7493 1.00 74195 1.15 16 pin .60
7438 .50 7495 1.00 74200 9.00 24 pin 1.25

28 pin 1.35
MIN I· OIP OP AMPS 40 pin 1.80
LM301 S .45 LM 709 S .25 LM748 S .40 wire-wrap socket pins .05

5558 S1.00 LM307 S .45 LM741 S .45
100 or more, .04

JUNCTION FEls, TO·18case
N·C HANNEL : SIMILAR TO:
NJ F10 2N4416. MPF102
NJF II 2N4091·93
NJF 12 2N4338-41
NJ F13 2N3089
NJ F14 2N4221 ·22
P·CHANNEL :
PJFll 2N3382-l16
PJF14 2N2608

All FETs come with data sheets.

7 SEGMENT DISPLA YS
MAN 3 com. cat.•.125 in. high. S2.00 4/$6.00
MAN 4 com. eet.. 2 in. high. 52.754!S8.00
MISSING SEGMENT/NO DECIMAL POINT

(take your chances; no choice)
MAN 3 S .25 MAN 4 S .50

DISCRETE RED LEOS 1-9 10'
MV 10 TO·18 S.25 .20
MV50 tiny .35 .30
MV5024 diffused .35 .30
bright red lens .50
clear lens, tisheve .50
DISCRETE COLORED LEOS
MV l amber .50
MV5020 type, amber .50
MV50 type, amber .50
MV2 TO·18 green .75 .70
MV5222 green 1.00
MV5322 yellow 2.00

RGS ELECTRONICS First Annual
APR L fOLLY LE! lOX

APRI L 1974
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commun CAl ens

, 12 Channel Capability n ~~nn.9.,r
, All Solid State IL/Ulatt ~';'~.7 ~
, 0.35J.1v at 20db Receiver Sensitivity

, 1OOdb at 25 KC Selectivity "/ ~~~'"Dr
, Reversible Control Panel ~5Ulatt ~.. ~.;,
, A.C. Power Supply Available

$75.00 worth of crystals FREE with each order ....
for further information call or write:

ann COMMUNICATIONS & ELECTRONICS,INC.

ADDII 107...

28710 Canwood St.
Agoura, CA 91301
(213) 889-6666

2837 North 24th St.
Phoenix, AZ 85008 BANKAMERICARD
(602) 955-4570

, 13
'.



ANOTHER SELECTRONIC SPECIAL
The R6481AR R 41 Receiver

Can be b e st descr ibed as a mini versio n of the
R 3 90A ree, and has mo st of t he key fea tu res o f
t he 390A.

Digital readout 500 kHz to 24 .999 MHz
1.4 k Hz to 6 kHz mechanical fillers
500 kHz t o if, Double c o n versio n
Xte! calib rator. 5 00 o hm output
1 7 tub es
8 " x 1 7" x 12 " - Weigh t : 3 4 pou n d s

R ec e iv er h as been tested. overhauled. and gu ar-
anteed. Excellent con di ti on Price: $175.00

R.F . AMPLIFIERS
TUNES 50 to 100 mhz - COMPACT A LL
ALUM. CASE 12" x 15" x 6 Y. " WITH SK 600
EIM AC SOCKET. 1 LA RGE A IR V A RIAS L E
CAP . - 2 SMA LL A I R VAR IAB L E TRI M·
MERS - TEFLON MOUNTE D ROTAR Y IN·
DUCTOR - GOOD FOR LINEAR AMPLI ·
F IER - 'CAN U SE EITHER 4 CX1 50A 0, 4
CX250 - L ESS TUBE . PRI CE , $14.95 ea.
WITH 4 X 150A. PRI CE , $1 9 .95 ea.

ADJUSTABL E PRINTED CA RD SO X
F Of A 03Ck. M ounl

5·' t o 7%.. 16 sl ides an d sock et s .n c tu des
30 doubl e c o n t ac t p o s rti o n edge c o n n ec t o r t y pe

Price : $ 9.95 ea .

MODERN ALUMINUM BENCH RACK CABINET
1 n," H x 18 " 0 x 19 " W 8 ·' panel o penmgs
w /ru bber t e et ttnd dIsap pea r ing ha n dl e .
L t Bl ue Price : 57.95 ea.

Triad tra nsformers F-21 A 115 Vo lts 60 cycles
6.3 VCT at 10 Amps.

Price: 54.95.

Transmitter . 11 0 W FM. 406 - 420 Me. Rack m ount , with
power sup ply .

Price: $ 150.00

R·50S VHF RECEIVER
118·148 M Hz, part o f ARC-GO aircra ft rad io
set . Front p anel tu ning 118·148 MHz, ligh t 
weight , compact, 5" x 6 " x 12" , 28 V DC input,
250V, 5OmA, dy nem otor .

Price: $14 .95

HELIPOT OIGITAL
Turns count ing digi tal d ial model 201 3 digit
direct reading wl l a t urn 5k/5% po t.

Price : $2.50 each, 5/$10.00

DIGITAL READOUTS SETS
Make your own counter, frequency meter,
d igital vo ltme ter. readouts. etc. Includes 6-8
503 1 mixes w/sockets (6" character height), 1
t ransfo rme r, 1 p Is board with socket .

Price : 512.95. 21520.00

Small 8 -5031 nixies no board w /soc ket 4/55.00

ANOTHER SPECIAL
LARGE ALPHA NUMERIC READOUTS

Two 8 7971 tubes in sockets, d river t ransistors
a nd co mponents a ll o n o ne board - can be used
for clocks , co u nters, numerou s o ther uses. . ..

Price : 52.00 a board, 3 /$5 .00

Coaxial relays, single pole - do uble th ro w,
availab le in Type N.

Price: $4.95 each

Lighted switc hes 2 pdt push p ole pane l m ount
5/S" hold.

Price: 51.00 each , 6/$5.00

MODULE TYPE PIS
AC tro ut 95-125 VAC-60Hz-1 00 watt s.

Qua lity p rec isi on p olished p late g la ss 2 .200" b y
9 .54 0" by .2 50" .

We have a few receivers with
in st a ll e d .

AC power su p p ly

Price: 5199.50
+12V DCa .375A
. 12VDCa .3A
- 6VDCa .375A

Regulation 1%. Front panel ad j.:+1 0%. 5 1/8" x
7 31S" x 7"

Price: 4 pc/51 .00, 25 pc/$5.00 Price : $14.95. 2/$25.00

A LL PRICES A RE F.O.B. OU R WA REHOUSE. PHILADELPHI A . PA. A L L M ERCHAND ISE DE.
SCR IBED ACCURATE LY TO THE BEST DF OUR KNOWLEDG E. YOUR PURC HASE MONEY RE .
FU N DED IF NOT SAT ISFIED. TER MS A RE CAS H. MIN. ORD ER S5.00. A LL M ERC HANDISE
SUBJECT TO PRI OR SA L E. R FE - REM OVED FROM EQU IPMENT.

~ElE(}TROA/I(}~

114

1206 South Napa Street
Philadelphia . PA 19146

215·468·7891 215·468·4645
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HANIFIN ELECTRONICS CO. 1666 KINSEY ST. PHllA. PA 19124

~, .
L

~

TRIAC'S

L.E.D.'S

10 A JtMS Up t o 500 Volta
Stud JIIount • Wit h Rlrdw.re

lqual t o SC 115 Serles

T'Jpe B 200V $1. 95 ea.
D 1l00v 2 .50 ea.
• 500V 2.95 ea .

FULL-WAVE BRIDGE
RECTIFIERS

I AMp 5OOV•• ••• • 1. 19
1 .5 Amp 4OOV • • • • •• 2 .35
2 Amp l 00V• • • • . •1. 10
6 Amp l00V . • • •• •2 .5O
10 _ lOOV.. .... l .9>
10 AIlIP OOV . . • • •• . 95
12 Amp 600V• • • ••• 3 .95

RED HI0H [lOME 10-40"" 8 2V
. 35 ee , ~ 10 tor $3. 00

RED KINIATUJl E 4- 10MA 8 2V
. 25 ea . _ 10 f or $2. 00

1.f.. q nc 'e--o-· SHl to 32 .....l
2. A...... ' ~ IHl pO KHl) 'O"""o<><t !)al.

9999'9 Hl (100 KHl l , o.econcl g.,.
ll9lIll9KH l {1 0 ... Hl l10 .... I'rsecond 0'"
2!oCllXJ KHl (25 IoIH I II ml l"MConcl9'''

, . Aceur""" '1 coun' ·',_ b.w st. b1 I'ty

TO-3 ce ee
150 Wlttl
60_80 Vol t tl
I e l OA DC
ht~ 3000 Typ. 8 5 . OA DC

Typ~ 1010 HP N• •••. • • • ••• • 19.95 el .
020 PNP • • • •.• • • ••.• 9 .95 ~I •

SILICON POWER DARLINGTON
COMPLEMENTARY

TRANSISTORS

•

of.,_...... Sleblll1l'; " 10 ""mi l O C 10 4O"C
ref ,,.mp of~·C . !le-
X! m,nules I wm' mon1l'l

'- Ope<el'''ll,_. ...... , l ()..tO·C

IL lnpuI lrnpd ,_, Imego/'Im s-l\1.l nlftdlly JOpf

' .1npuI sen.it,",II.,: 2SOmV RI.lS 1100 MV
be""..n 10 Io'IHl and 32 tol Hd
(tol• • 50V RIo'IS or 0 C )

.."-A_I.... ' 115Yor nav. SO or 60 Hl
['Pp.o. t o ...ns .l

' .SI'" r- W .rH.r 9" O
10. W.....' , .. ~.

Brand new in factory cartons
.. . . .SPECIAL $235.00

MODEL 1250

FREOUENCY

COUNTER

.3'."
1. 115

2. 51
.90
.9>

·'1••. 26
·»

11 . ~

l~.SO
3.30

.58

. 50
1 ' 10

10. 5
5 .90

. >9."."
: ~
.'3
·».»

1.9>
3 .65
2.40

.".>6

.>6

.>7 1----:---------------,.""1. 60
1. 65
1. 70
2 .25

•30
1. 35
1. 50

3 .
110 '-----------------13 . 40 ...

5 . 40

':~
· 3'j
.7'

9.00
4.40
5 . 10
6 .50
6.75."1. 32
1. 54

. 6 5

'.37 '----------------13.30 r-
' :~
1.0 5
1.15
1. 5
1. 55

. 9>
1.10
1. 30
1. 65
'. 50
, .~1------------1
' : 60
5.60
6 • .Ilo
7. 50
6. 30
7 .50
8.90
9.9>

1.65
.05

5 . 0 5

2M2111
2M2712
2N2869/

301
2 N?870/

3011,
2M2gol1A
2M2905'
2N2921
2M292
2N2925
2N2lJ:?6
" >9'7
2N2948
2N2951
2N)015
2N3053
2N3055
2 N3226
2N3262
2N3391
2103392
2N3391
21'339
2N3395
2"3396
2N3397
>N3198
2N3 41
2N)442
2N3667
c N3703
2N3707
2N3708
2N3709
2N3710
2N3711
2N371
2N3715
2103716
2N3721
2N3766
2N3767
2N3771
2M3772
2M377 3
2tl3878
2M3900
>N190'
.. °17
2N40 1
2Nll l 11
2NIl1l2
2N4111
2N411
2N4124
2N4234
2N4235
2M4314
2N431l7
2N4 348
2M4910
2N4911
2N4912
2N491 1
2N491
2N4915
2N5061
"5067
>N5068
.>15069
>N5598
2N5602
2H56011
>N5606
>N5608
2N5610
2"5612
2H56~
2"56211
2N5626
' ''56>8
2N5632

"
5631'''563

1.15
1. 5 5
1.40
1.6 5
1. 45
1.75
3 .>0
3 .50
3 .75
1.15
1.65
1. 30
1.75
1. 55
1.90
1.9>
2 • .IlO
' .90
1.15
1 . .1
I.tl~. e-.. -
1 . 9>
2 .30
' .>5
2 .75
4 .40

.5>

. 80

. 51
3 .65
3 .90
2.25
2 . 45
2 .35
2 .75
2 . 115
3 .05
' .9>
'. 0';

1· >0
. 95

, . 90
5 .80
5.50
6. 50
6. 70
7 . >0
7 .55
3.30
5. >0
2 . 30

1.30
.05

, . 00
.5>
.56
•56
.71

1.05
1. 09
1. 09
1.12
1. 21
1. 116
1. 116
1. 52
4 . 25

' .9J' .3
2 . 10
5 .90
11.15
2 .55
1. 9>
1. 58
1.16
4 . 90

. 68
1. 93
2 . 15
3 . 30

.56
9.60

2111534
2N1534A
2 1fl53~
2111S3SA
2N15)6
2NI536'"
2 M1537
2H1537'"
2 M1538
2N1539
2N1539'"
2N154O
2111~40'"
2N1541
2111511 lA
2111 511 2
2Nl~ 2'"

2N1541
2N1 S4
2111 :)44A
2111St S
:' ril5"~.
2HI 546
2N1546•
2M15117
2HlS47A
2H154a
2Hl605
2H1613
2H1639 _
2N1702
2 N1703
2NI770
2NI 770A
21'1771
2N1771A
2Nl 772
2Nl 772A
2NI 773
21'1771'
2Nl 77
2Nl 774A
2NI775
2N177~A

2N1776
21'17761,
2 N1777
2N1777A
21'1778
2N1905
2N1906
2N1 971
2NI980
2NI 981
2NI982
2N2061
2N2061A
2N2062
2N2062A
2 N2063
2 N2063A
2N2061j
2 N2064A
2N2065
2N2065A
2N2066
2N2066A
2N2075
2N2076
2N2077
2N2078
2N2079
>N>080
2N2081
2N2082
2N2147
2N2148
2H2305

"'175
2N2 90
2N2"91
21rl2492
2N'2613
2N2619

2N6~' 1.90
2N638B 3 . bS
2N639 2 . 10
21f6]9A 1 .85
21016399 . 10
2N663 .90
2N665 2 .95
2N669 l.~
2H6n 2 .20
2N6nA 2.60
21.'6778 4 .7~

2N671e ~ . 95
2M678 2 .6~
2H678A 3 . 05
2N678B ~ .50
2N678e 11.00
2N697 . 3~
2tn06 .25
2N918 .60
2N956 •• ~
2H963 . 5~
2N967 1 .20
2Nloo7 1.10
2NI 016£ 36.00
2NI0 21 2 . 20
2lO021A 2.25
2NI022 2.65
2NI0~A 2 . 70
2Nl0U -2 3 .00
2NI013 1.95
2NI0134 2 .90
2NI073B 3.65
2N1l32 1.40
2N1136 1.75
2N1136A 2 . 35
2N1136B 3.30
2N1137 2 .10
2N1l37A 2 .90
2M1131B 4 . 20
2N1159 1. 90
2N116O 2 . 22
2Nl168 1.05
2NI204 1. 20
2N1227 1.15
2N1291 2 . 95
2Nl293 4. 95
2N1295 6 .60
2N1297 7 .70
2N1301 1 . 75
2N1302 . 29
>N1301 . 33
2N130 . 36
2N1305 '19
2N1306 • 1
'm07 .' 3
2111308 .68
>N1309 .7>
2N1358 2 .85
>N1359 1. 55
2N1360 1. 80
2N1361 1. 90
2N'1362 2.65
2N1361 2 .85
>N136 9.90
>Ni165 10.40
. Nl 78 .80
..1>87 3.30
2H1488 3 .60
2N1489 5 .110
2 N149O 6 .00
2 N1491l 1.60
210.495 2 ."0
2N1511 11,25
2N1512 10 .25
2H1511 12.25
2H151 1" .75
2H152'9 1'1'
2 M152'9'" 1 . II
2K1530 1, 45
210.530'" 1.65
2H1531 2.10
2H153lA 2 .30
2M1532 2 .85
2M1532'" 1 '0';
2Jrl1~33 .10

L I S
1. 25

10. 00
l. 10
3 .0';
1.10
1.115
2.75
'.9>
3 . 10
1. 60

. 90

. 75

. 90
1 .00
1.>0
1. >5
1 .110
1.30
1.35

. 90

. 90

. 80
•90

1. >0
' . 50
. . 60
1 .90

"10
a. 0
2 . IIS
'.50
1.15
1.>0
1.0';
1.90

.8 5
1.3S
1.05

. B5
l.3S
1.>0
1.35
• •60
1.]0
1. 55

, :~
1.1S
1. >0

. 30."3.30
1. 30
1.60
1. 75
1.60
1. 70
1. 90
1. ] 0
1. 50
1.60
1.80
2 .10
2 . 25
3 .0';
2.95 ·

.39

:f,
• •60
2 . 25
1.00

:~
2.65
2.15
2 .1S
2.6S

1.75
. 35

1.80
2 .75
3.8S
1.87

..",.N7Il.
211101
2 M}S,>
21U67A
21116 9
211169_
2111712 1117
2N1711A
:?Jfl76
211178
2N?11l
2 112]11 "
2"'235A
2 11235B
2 N236 ...
2"'2)65
2H2S0A
2 N2'5lA
2N2'55
2N:?55A..".
211256,l
2N:?57
..esa
2N268.

"m..2M 50.
2H265B.....
">97
2101297_
211]01
2N)OlA
211307
2H]07A
2)(316
2H333'"
2"'335
2N35O"
2H35lA
211375
2N3161.
2tl392
2N396A
>"399
2",1l00
211401
2 114011
2",11011"
2",418
211419
2NII20
2 11420"
211441
2114112
2",4 113
2",456,\
2114565
2",457,\
2N457B
2",458_
2NIl58B
2",459
..499'
"508
2)(55"
211555
'''561
''''''9"591
2"'596
2N599
.N600
2H618
.1'6>7
.1'626
.1'6>9
2N630
2N637
2N637A
.N631B
·1'638

Se nd for l ist of Diodes & Rectif ier s
SANKEN HYBRID AUDIO POWER AMPLIFIERS

SANKEN HYBRID VOLTAGE REGULATORS

Price

I6.9>
17. 95
>7.9>

26 db
30 db
30 db

001 "

~

51- \0'!oQ Il

Supp ly
Current

. 54

.B.
I I.lA

Supp ly
Volt I

z ' "
60K a>1Il
70K C»llll
70K a>...

10
>5
50

Wa t t e

0"'RMS

2O- 1oo. 0c0 Ha 8 C»l.. Load
RMS OUTPlrr 10-25-50 'la t h

5jN RBtlo 90 db

sanken
Typo

51-1010Y
51- 1025£
5 1- 1050£

Pri ce

U
· 9>
. 95
.9>
. 9>

16-35
" -35
26-50

9->0

"""3'

rev
15v
. 4v

5V

Output
Voltal~Typo

51-3120£
51- 3150£
51- 3240 £
51.35541'(

Telephone: 215-743·3663

11 5



-

116

INEXPENSIVE AND UNIQUE MODULAR CONCEPT

Performance equal to commercial equipment

30-60 -144-170 - 220-230 MHz

Receivers from $59.95
Ten Channel Auto-Scan Receiver $81.85
Transceiver $89.90
Power Amplifiers from $39.95
Repeaters from $250.00

See you at the Dayton Hamfest-
Sign-up at our booth for a FREE HT-144 Walkie Talkie Kit.

VHF ENGINEERING
- DIV . of BROWNIAN ELECT. CORP. -

320 WATER ST. POB 1921 BINGHAMTON. NY 13902 607·723·9574
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RCA
Supercarfones

April
FM

Bargains

WILL NOT BE UNDERSOLDI

00

Accessoriee
inctuoedt• •

TERMS, All .. Items Iantennas so d as is Aretu r or crysta ls. I' " ccessorles d "n for excha n " ec u ,p me nt is 0 no t include
~harges prepaid 1ge1l" w I.t h in f ive days on,ol as .represented
Item h" . onOIS " rece t 's s ipped treiqht h residents add 5% ct, shipp inqc arges collect. sales tax. All

DuPage FM IPO B • nco
, • OX 1

Lombard II(312) • I. 60148
627-3540

1\ 00 11 1 0 "111 117



GAM has vvhat your
repeater needs

8.2 dB GAIN OVER ISOTROPIC

B

191 VARNEY STREET
MANCHESTER NH 03102
TEL. (603) 627·1010

Offset Side Mount Radiation Pattern
Reference: Dipole

•

- "
, '. i

-

Vertical Radiation Pattern TG5-S
- - - Dipole
•••• Isotropic

~

Electronics

Horizontal Radiation Pattern
TG5-S

---Dipole
- •• -Isotrcprc

-, -~

Weight 3% Ibs.

MODEL TG5-S
$10450 LIST PRICE

118



Reg. $479.95, o r
with Clegg AC.. '.

Reg.S559

WRITE FOR
SPECIAL DEAL!

CL EGG FM-27Bs• • " •
• 1

• ., •
, '.:." •" ., , , , , •...,,,. --

-""""'- • • ,

(.) (.) .... ••, ,
'"'. ,, - - _._.

REGE NCV, CLEGG, SSE, INOUE, CUSHCRA FT. DA TA
ENG ., BIRD, OLIV ER SWA N (K LMl , HV -GAI N. B& K,
KENWOOD, TEMPO, TEN TEC, OX ENG _. M INI
PRODUCTS. SWAN , M IDLAND. ETC" IN STOCK 
PL EA SE WR ITE FOR QUOTE .

UNEOUALED AT ANY PRICE

MIDLAND 13-520
.SUPERB OUALITY Reg.
• 2 wa tts . 6 channels with 5229.95

ca rryi n g case and 16 /76 , fO~

34 /94 & 94 /94 . \~~
• Please write for special 'li~ ~C\ pr.\..

p ac kages with N I -C A D S~O~pr.\..\
p ac k , charger . etc .

"
,0"

~ = ' WRITE FOR
I"'~~~ SPECIAL DEAL

.~l =-1 t2.! =-~~)
HR-2MS HR-21 2 HR·2B

8 Channel Iranscan 12 Channel-2D Wall
2 Meter FM Transulvu 2 Meier FM Transceiver

___- ,:30 WATTS OUTPUT

• S ep arate c han nel selec tors give s imultaneolls
o r selec t il 'l' co n trol o f transmi t and receu-c
f requencies

• Crys ta l con trolled - crys tals for tn ree
c h a n nels ins talled

• Discri-me te r shows t recuenc v .~ h ift o f
receroe c s ignals, acts as ca li bra t io n mete r for
rece ive r an d transmit te r

• S / R F/ S W R meter sh ows re ceived s ignal
stre ng th, R F p o we r ou tp u t , switc hes to show
an te n na SWR

• Hi/to transm itte t power: 5 watt or 30 watt
• I 2-v o lt D C p d w er, compac t s iz e (or easy
mobile m o un tine

• S u perb Q uality

2-meter FM amateur band mobile transceiver
- 30 watts. 12 channels MODEL 13-505

111 Midland 13-505 lbu ilt-in DC PS I . . $299 .95
121 DELU XE REGU LAT ED 8 AMPAC SUPP L Y

69.95

(31 5 c rysta ls: Tx 34, 16,94 ; Ax 94,76 . . . N /C

REGULAR . . _$369.90

OUR SPECIAL PACKAGE PRICE . . . $299 .00

IMPORTANT FEATURES:

1'0 11 w ill never k now h o w li ttle it P L U S A HOST O F OT HER
cos ts t o own T HE inc ompara b le I M PORTA N T FE A T URE S AND
H E "'Rl' 3 K - A u n til }' O U w rite ~r PROVEN Ken wood reliability . All at a
p hone u s a n d let u ~ k no w th e trade In price most amateurs can attord .
deal Y O U WA N 7 . We u suallv sa v . I
ves! N O O NE A NYWH ERE B t.'A TS The pri ce ... ·599 .00
OCR DEAl,.

-

•.• • -•
.. - -

.:-i •• !! I__.-:=-~ >0_-
. .. the u ltimate tranceiver. The
promise of the transistor has been
fulf illed. Here is the transceiver you
will wen; to own . . whatever you
have now, get ready to trade up. Us
important features are f ar too
numerous 10 list. lis speci fications are
superb . The TS-900 is unquest ionably
the best transceiver of its kind ever
ouerec . The price . . . $795.00

PLEASE WRITE FOR
COMPLETE INFORMATION

KENWOOD T5-900

The new T$-S20 is the transceiver you
have wanted. but could not bUy unti l
now . It is a no-compromise , do
everyth ing, go everywhere S band
transce iver for SSB o r CW that
performs equally wel l at home, in an
automobile, airplane, boat or tra iler.
The T5-S20 leatures bu ilt -i n AC
power supply, built-in 12 volt DC
power supply, built - In VOX with
adjustable ga in delay and anti-VOX ..

KENWOOD T5-S20

HENRY 3K-A

Coo l a n d Easy
Max . Legal Power
• 5SB, CWo R T TY
or SSTV rah ngs •
3 .5 to 30 MHz.
Co n t i nuou s d u ty .
Silve r plated PI · L
pla te tank • DC
rela ys. A L e bu ilt
i n SWR bridge •
Ou t pu t p o .....e r 2
KW mi n, in com
me rcial se rvic e

-

The Finest Commercial Grade Am
ateur Linear Amplifier Available
Anywhere in the World at ANY Price
for ON LV $1080 - The HENRY
3k-A_

=
I

N O ONE ANYWHERE BEA TS OUR DEA L'

AMATEUR-WHOLESALE ELECTRONICS
881 7 :-0. 'i\ . 129 Tl"rr~' l" - \1iami. Ft. :13156

,. Telepho,. - days (305) 233-3631 - night and weekends - (305) 666·1347
....""'"~ ...- -

•
WI tar.fullv and professlonallv service everylhulg we sell. An emplovee alWclVi antwlll our nigl'll and weekend phone - not an a_dOlI 5ervIC• .



~@I!.~@ ~1J~1J~ ~\{~1J~[r;J~a ~~~, now has a wider
selection of LED displays, lower p rices. Now
available are:

* 7-segment numeric displays
in 3 colors

* Resistor packages for each
display

* 9-digit calculator displays
Calalog

Description
Charac te r

Color
Price Each Grouping

Number Height 14' 50·99 100499 500-999 lOOO-up "d.
21·00001 OPCOA SLA· ', 7·Segm ent, 15mA, left decimal 0.33" R.d 1.00 1.85 1.70 1.55 1.40 10
11 4 8001 Pkg 01 8 current limiting resistors fo r SLA·J ._. _.. .36 .32 .28 14 .20 16
21 ·10001 OPCOA Sl A· l 1. ] .$egment , 4UrnA , left decimal 0 .33" Green 2.00 1.85 1.70 1.55 1.40 10
21·2011:11 OPCOA SLA-l1 . 7 ·S~ment . 40mA. left Decimal 0 .33" Yellow 2.00 1.85 1.70 1.55 1.40 10
11 ·58001 Pkg. of 8 cune nt timilin;J resistors for SlA·1J & ·21 - - .36 .32 .28 14 10 16
2UIOOO2 OPCOA SLA-2 , ; 1, 15mA 0.33" R" 2.00 1.85 1.70 i.ss 1.40 10
1144002 Pkg. of 4 currenllimit ing resistors for SLA·2 - ._. .20 .17 .14 .12 .10 16
24·10001 OPCOA SLA-12, i 1, 4OmA 0.33" Green 2.00 1.85 1.10 155 1.40 10
24-20001 OPCOA Sl A·22. i l. 40mA 0.33" Yellow 2.00 i.as 1.10 155 1.40 10
11-54002 Pkg. of 4 current lim itil1l res istors for SlA·12 & -22 _.. - 10 .11 .14 .12 .10 15
23.00011 QPCQA SlA·IC . 7·Segment with Colon, 15mA O.JJ" R" 2.JO 2.15 2.00 1.85 1.10 10
11 ·49011 Pkg. 019 current limiting resiston lor SlA· IC _.. _. .40 .35 .32 .28 .2' 16
2J·l0011 QPCQA Sl A· l 1C, 7-segment with Colon, 40mA O.JJ" Green 2.JO 2.15 2.00 1.85 1.10 10
2J·20011 QPCQA SlA ·21C , 7-S~ment with Colon. 40mA O.JJ" Yellow 2.JO 2.15 2.00 1.85 1.10 10
II ·S9011 Pko. of 9 cunent limitina resis, for SLA-Il C& ·21C .... _.. .40 .35 .32 .28 .24 16
21·00007 OPCOA SlA-7, 7·segment, 20mA, left decimal 0.33" R" 1.50 1.40 1.JO 1.20 1.10 10
11 -48007 Pkg. of 8 current limiting resistors lor SlA·7 .... .... .35 .32 .28 .24 .10 15
24-00009 OPCQA SlA·9 , ! I, lOrnA O.JJ" R" 1.50 1.40 1.30 1.20 1.10 10
11 ·44009 Pkg. of 4 current limit ing resistors for SlA·9 .... ... - .10 .17 .14 .12 .10 16
21 ·00008 jl PCQA Sl A·8, 7·segment 20mA left decimal O.JJ" R.d 1.50 1.40 1.30 1.20 1.10 10
11 ·48007 Pkg. or8 currenl limit ing resistors for SlA·8 .... .... .36 .32 .28 .24 .20 16
24-00010 QPCQA SlA-lO, ' 1, 20mA O.JJ" Red 1.50 1.40 1.30 1.20 1.10 10
11 -44009 Pkg. 01 4 current limiting resistors for Sl A·l0 .... .... .20 .17 .14 .12 .10 16
21·10008 QPCQA SlA- 18, 7·segment, 40mA, left decimal O.JJ" Green 1.50 1.40 1.30 1.20 1.10 10
11-58008 Pk . of 8 current limiti resistors lor SlA·18 ._. _.. .35 .32 .28 .24 _ .20 16
24·10010 OPCQA SlA·20, 1I , 40mA O.JJ" Green 1.50 1.40 1.30 1.20 1.10 10
11 ·54010 Pkg. 014 turrentlimlting resistors lor SlA·20 ..- _. .20 .17 .14 .12 .10 16
21 ·20008 IJ?CQA SlA-28. 7·sBjment, 40mA,Ieft decimal O.JJ" Yellaw 1.50 1.40 1.30 110 1.10 10
11 ·58008 Pkg. 01 8 current lim iting res istors lor SlA·28 ._. -- .36 .32 .28 .24 .20 15
24·20010 OPCQA SlA·JO .t1 40mA 0.J3" Yellaw 1.50 1.40 1.30 110 1.10 10
11 ·54010 Pkg. 01 4 current limit ing resistors lor SlA·JO _. -- .20 .17 .14 .12 .10 16
21-3000J QPCOA SlA·JH, ] .segment, JOmA, right decimal 0.17" R.. 550 5.10 4.70 4.30 J.90 10
11-4800J Pkg. of 8 current limit ing resiston for SlA·JH _. -- .36 .32 .28 14 .20 15
21·20ooJ OPCQA SlA·2JH , ] .seqment , JOmA, right decimal 0.17" Yellow 5.50 5.10 4.10 4.JO J .90 10
11 ·58ooJ Pke 018 tUlTtntlimitillll resistors lor SlA·2JH _.

.36 .32 .28 14 10 16
24-fJ0004 OPCQA SlA·4H, 11, JOmA, right decimal 0.77" R" 5.50 5.10 . 4.70 4.JO J .90 10
11 -45004 Pkg. 01 5 current lim iting r!SiSlOrSfor SlA-4H -- _. .24 .21 .18 .15 .12 16
24·20004 OPCOA Sl A·24H, 11, JOmA, righl decimal 0.77 " .Yell aw 5-'0 S.10 4.70 4.30 J.90 10
11 ·55004 Pkg. of 5 current lim iting resistors lor SlA·24H _. _. .24 .21 .18 .15 .12 15
29.()0125 QPCOA 9B12S 9-di il calculator dimla" 0.125" Red 10.00 9.25 8.50 7.75 7.00 10
29·1012 5 QPCQA G9B125, 9-digit calculator display 0.125" Green 10.00 9.25 8.50 7.75 7.00 10

All resistors in packages are supp lied for operat ion with 5V TT L supp ly.

All items with the same gro up ing code ma'y be co mb ined Ipr quantity pricing.

41

120

WRITE, SOLID STATE SYSTEMS, INC.
P. O. 80X 617
COLUM8IA, MISSOURI 65201

PHONE (TOll FUE)
800-325-2595 & 800-325-2981 -_.~

73 MAGAZIN E



AUDIO AUTOMATIC GAIN CONTROL AMPLIFIER

INC.

PRODUCTS
LOCAT/ON

NEW
NEW

*Aval lable In June

NOISE KIT WIRED
BAND STAGES GAIN FIGURE PRICE PRICE

10 meter Single 20 dB 2 dB $9.50 $12.50

6 meter Single 20 dB 2 dB $9.50 $12.50

2 meter Single 20 dB 2.5 dB $9.50 $ 12 .50

2 meter Do uble 40 dB 2.5 dB $18.50 $24.50

220 MH, Single 17 dB 2.5 dB $9.50 $12 .50

220 MH, Double 35 dB 2.5 dB $1 8.50 $24.50

*440 MH, Single 14 d B 3 dB $9.50 $ 12 .50

*440 MH' Double 28 dB 3 dB $18.50 $24.50
.

DELUXE RECEIVER PREAMPS
Specia lly made for bot h OLD and N EW receivers. Th e sma ll est
and most powerf ul single and d ual s tage p ream ps ava ilab le .
B r in g in the weakest s igna ls wit h a Data Preamp.

Is your tone decoder having problems due to input signal varra 
tions? If SQ. eliminate these and other problems cau sed by weak ,
strong or varying input s ignals . The AAGC·l will take signal levels
between 50 mV to 5 Volts and feed a clean rock stable signal to
any decoder f or perfect operation . Give your decoder a chance to
decode properly with our AAGC-l amplifier.

Shipping Weight 3 oz. $12.95 kit
$17.95 wired

DATA ENGINEERING

DATA ENGINEERING
/S ON THE MOVE

P. O. BOX 6BB, A L BA NY. GA 31702

CRICKET 1
A popularty-priced IC keyer with more features for your dollar.
Cricket I is small in size and designed for the beginner as well
as the most advanced operator. It provides fatigue·free sending
and its clean, crisp CW allows for easy copying at all speeds.
Turned on its side, the Cricket can be used as a straight key for
manual keying. Right or left hand operation . AC/DC.

Shipping Weight 3 Ib5. $49.95

SPACE·MATIC 218
The SWITCHAB LE Keye r - eigh t keyers in one! Selectable
dot/dash memories, and cha rac t er/w o rd spac ing. The perfectly 
t imed code sen t by t he SM·218 is as easy to copy as " Ta pe
Code" , and it g ives the se nder a d istingu ished "profess ional fi st " .
W hen you buy the scace. Mauc. you buy a "keyer for keeps" . No
need to trade next yea r for another keyer with additional featu res.
They are all here tod ay - in t he SPACE·MAlIC 2 1B!

Shipping Weight 4 Ib5. $119.50
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PAY TV
ASSEMBLY

$15.00

•

, ":.'"-' .. ,

•

RECEIVER BC 312

TWO COLOR LED RED/GREEN

Similar to Be 348.this is the Army version. A
little heavier in construction . Covers 1.5
MHz-18 MH z. Ship wgt. approx. 6(llbs.
#312 $49

A "Super Value" for the gadgeteer. A comp lete Pay TV installa t ion made fo r ZENITH
and all in o rigi na l packing (3 ca rtons - wgt 36 lbs) and all unused. Operates on regul ar
115 volt 60 cycle powe r. A wealth of parts, easily removed due to long leads on
components, most over one inch long. The 3 units consist o f T ranslator, Adapter,
Decoder. Transisto rs. tu bes. so lid state br idge power su pply. geared clock motor. 35mm
geared t ransport, t ime recorder, solenoid , relays, hundreds of small parts such as resistors,
caps, etc. O U f est imate as to cost to Zenith, approx $1 ,000 per set. Schematics with each
pu rchase . One set of 3 units $15.00 wgt of 36 Ibs . Special ... 3 sets $30 wgt of 1081bs.
All unused . o rigina l boxed .

AUDIO 05CI LLATOR T5-382

M ilitary surp lus. 20·200,000 CPS in 4 bands.
Amplitude var iab le 0-10 vo lts . Freq. response 20
CPS to 150,000 CPS. Opera tio n from regu lar 115
volts. Sh ip wgt . 75 pounds .
Government cost $224
Our low price $49 1-------------------
Buy three for ... •• • •. • ••.. ........ •.. .$125

TELETYPE CONVERTER CV 278/GR

From the military. Sta ndard 455 kc IF. A rare
item. Power input 24 ·28 volts DC. Ship wgt.
app rox 20 Ibs.
Government cost .$496
Our low price $49
Buy three f or . . • . . . • . . . .•• • • •• • • • • . • . .$125

Bidirectio nal, reversing polarity reverses
color, the same diode emits red or green
depending o n polarity. Limited quantity.
Two color LED SI.50 each,12/S15

UNBELIEVABLE???? ?

RECEIVER BC 348

An old fri end amongst the surplus buyers, but long
gone from the market. Once again avai lable as
surplus. Covers 1 .5-18 MHz tu neable in 6 bands.
Also covers 200 kHz-SOO kHz. Crystal phasing,
MVC, AVe. BFO,etc . 60 Ibs .
.::J48 $55

Sil icon d iode stacks
Good fo r 50 Ma.

4 5.000 PIV
37.500
30.000
22.500
15.000

at amaz ing ra tings.

54.00
53.50
53 .00
52_75
52.00

APR I L 19 74

Postage ex tra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904
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COMPLETE MEMORY SYSTEM 8 TRACK STEREO TAPE OECK
Measures 12 x 7 x 1 inches. Utilizes TTL
ICs. 10240 memory cores. 9 installed sense
amps, addressed as 1024 locations. I/O lines
include 9 data-in, 9 data-out, 10 address-in,
powering status and control. Only 40 svs
tems on hand. Schematics included.
# OCU $150pp

With built-in stereo pre-amp. 115 volt drive
motor, channel indicator lamps. Unused,
original boxed, less cabinet. Customize your
stereo music center with one of these tape
decks.
#46 S14.00

AUTOMOBILE REVERB

Brand new fully assembled, ready to install
in your car to give 3rd dimension concert
hall effect. Complete with instructions, rear
seat speaker. grill. wires. plugs.
# 05 $7.00

15AMP BATTERY CHARGER
Brand new GE transformer, 25 amp
full wave bridge. Output approximately
15 volts up to 15 amps. Ideal battery
charger or DC source for general use .
With instructions. assembled in minutes.

PK-4 $7.50

I~,
moOO~

CD
oJq

I~~ [00 0 &0 &0] Jl
AHj ;JRR-13 CD

URR-13 RECEIVER
Listen in to jet planes. Air Force 1, U-2 spy planes.
FBI, etc. They use the frequency covered by this
receiver • • • 220 to 400 me. Possibilities of
covering the 220450 me band by re-tuning.
Operates from regular 115 Volt 60 cycle. requires
only antenna and speaker. Tuneable through the
frequency, direct reading dial. Schematic and write
up on this set furnished.

Visually OK condition ... URR·13· $50.00

RCA TD-2 TUNNEL DIODE
Original packaged. each factory marked,
with spec sheet. $1.25 each, 5/$5.00.

CALCULATOR KIT
Includes 8 digit LED readout, Keyboard.
Calculator Chip - all for $15.00

RCA INJECTION LASER DIODES

ZNZ152 -45 ven 170 watt PNP·G S1.00
-ZN3713 80 170 NPN·S 1.00
-2N3789 60 150 PNP·S .75

2N5301 -40 200 NPN-S 1.25
·ZN5301 40 200 NPN·S 1.00
-Removed from used equipment

Another SUPER SCOOP by Meshna. Brand new
RCA packaged, considered obsolete by RCA
but what an exotic op to -elec t ro n ic device for
the sophisticated experimenter. Only several
hundred on hand . Values shown are approx . as
each diode characteristic varies. Each is marked
with correct value .

6WATT $10.00
10 WATT $15.00

Postage exira on above. MESHNA PO Bx 62 E. Lynn Mass. 01904

NEW96 PA GE CATALOG NOWREAOY

TV POWER SUPPLY &
TRANSPORT CIRCUIT

A complete assembled PC board. spares from
a video tape machine. Many many fine
components to be found. One section of the
board used as a 12 volt and 24 volt regulated
power supply. You add the transformer and
output will be 24 volts transistor regulated
as well as another output of 12 volts
transistor regulated. 3 amps on the 12 volts
and 1 amp on the 24 volt section. Full
schematic of the complete board included.
These are unused and cost in excess of $200.
# B74·1 , $6 or 3/$15

124 73 MAGAZINE



2048 BIT MOS MEMORY

MOS LSI random access memory tiN EC 6003. All
inputs excep t cl ock are TTL compatible. 2048
wo rd by 1 bit . 22 pin ce ramic DIP. With specs.

$9.00 each. 2/$17.00

CALCULATOR KEYBOAROS

Brand new key boards for hand held ca lcula tors .
Two sty les availa ble . One fo r CA L TE X
5001 - 5002-501 2 or MOSTEK 5010-5012. A n
other f or use w ith GEN IN STR C500.

$8.00 each, 2/$15_00

VOLTAGE CONTROL LEO OSCILLATOR

Rare item. See Pop. Elec t. Mag . Oct. 1973 for uses.
In 14 pin DIP package.
#S038C $9.95 each, 2/$18.00

CT 5005 CALCULATOR ON A CHIP

./ S ingle MOS c hip wit h all lo gic requ ired for 12 digit
4 function desk top calcu lato r with ex t ra sto rage
reg ister for memory or constan t. Mul t iple xed 7
segment outp uts fo r LED, Incandescent, Fluor
escent o r Gas Discha rge di sp lays. Brand new and
bargain priced . With Specs.

$8.00 each, 2/$15.00
ASCII KEYBOARDS W/ENCODER

7400 SERIES IC,

".. .,
e w

$47.00

New or like new. Extra function buttons.
Open faced, no cabinet. Schematic provided.
Price is postpaid world-wide.

PHONE PATCH KIT

HP LED OISPLAYS

B r and n e w
4- on- strip LED
display. End butt
two strips and come
up with 8 d igit
r e ad out. A n
unheard o f SUPER
VALUE at $8 .00
per stri p of 4 digits .
Two st rips 18 d igit s)
$15.00. Another st rip this o ne a c lock reado ut .
The st rip has 2 digits space ... 2 d igits. Perfect
for reading hours & minu tes.

$8.00 per st rip, 2/$15.00

DUAL 16 BIT MEMORY

Ser ial MaS by PHllCO in TO-5 case. Brand new
with 2 page specs.
WLR 532 $1.00 each, 12/$1.00

CMOS 4814 HEX INVERTER

DIP with operation 3 - 18 Vol ts. Dual diode
protection against sta tic c ha rge d estruction.
Dielectrically isola ted complimen tary MOS.

$1.00 each, 12/$10.00

Includes all parts, instruct ions, cabinet .
AM PATCH - $5.00 SSB PATCH - $9.00

---------------------1 Talk abou t bargains .. . this is a whopper. Due to
quanti t y on ihand , we are reducing thi s item to a
new MESHNA MESHU GINA deal. About 100
devices, all marked and eas ily removed. With
shrinking supplies and upward direction of prices.
this makes it well worth going int o the salvage
business. This Super Mother Board can be stolen

---------------------1 for $6.00 each or 6 for $25.00. We al so have these
in ST 600 series DTL. So give your choice . . .
7400 series or ST 6 00 series. Mix ·N ·Match if you
w is h .
4iSAN $6.00 eech, 6/$25.00

Postage extra on above. MESHNA PO Bx 62 E. l vnn Mass, 01904
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from Reader Service --

e Windjammer

When you want
an authoritative,
up to date,
complete reference
It's the

CALLBOOK

CALL
BOOK

: 73 will be giving away a Windjammer cruise :
: each month absolu tely free! It ' s a vacation of :
: a lifetime - 10 Windjammin' days of swimming, :
• snorkeling and prowling uninhabited beaches. •
• •• The y'll tak e you to funn y little places with •
: funny little names . .. Mustique , Bequia, Saba, :
: Carr iacou. Or, to Guadaloupe, St. Lucia. :
: Grenada and Martinique . And the only thing :
: better than a Windjammer day is a Windjammer :
: nigh t. Soak up a golden moon, limbo to a steel :
: band and fall aslee p under a sta r-spangled :
: Carr ibbean sky . No stuffed shirts , no plush :
: resorts, just a bunch of congenial shipmates :
: heading for adven ture. :
: All you have to do to win is check off the :
: adver tisers you are in terested in, on the Reader :
• Service coupo n a nd send it in to 73. We'll do •• •
• the rest. Eac h month a win ner will be drawn •
: from all th e Reader Service inquiries received . :
• •
• Mail today llll! •• •
••••••••••••••• ••• ••••••••••••••••••••
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Over 285,000 QTH's
in the U.S. edition
U.S. CALLBOOK for 1974

$9.95
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Over 210,000 QTH's
in the OX edition
OX CALLBOOK for 1974

$8.95
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See your favorite dealer or Send today to
(Mail orders add 50¢ per CALLBOOK

for postage and handling)
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ADVANCED
-AMATEUR

TECHNOLOGY
from

• •

VAESU

V
YOU R ASSURANCE OF PERFORMANCE
AND QUALITY

NEW!
•

Fe.tures:

Compat ible w ith most all t ran smitters
and transce ivers

o Prov ision for all mode monitoring :
sse
CW
AM
RITV

o All essential functions front p anel ad
justab le

o Built· ln 1500/1 900 Hz Tone Gen erato r
o Vert ical In put - 3180 kHz - with

455 kHz and 9 MHz optional

For the clea nest si gna l on the band, add
th is versatile accessory to y ou r st at ion
today,

Avai lable soon from your de aler

Pr lc! and sp! ciflcat lons SUbjK t t o chang! without reuee

Amateur
Net

$199
Station Monitor Scope
o
o

NEW!
YD·100

Fe. tures:
Tot al s pectrum coverage : 160, 80, 60·, 40. 3 1-,
2 5-, 20, 19 - , 16- , 15, 13-, I P . CB-, I DA, l OB,
IOC· . 10 0 - , 6- , a nd 2- Meter band s

o Prov is ion for a ll m ode recept ion a nd filte rs : SSB,
CW"", AM " . RTTY, a nd FM •

o Com plete t ran see lve capabi lity with 101 s e r ies
o Rel iab le, plug-in ci rcu it boa rd s
o Bette r t han 1kHz readout on all ban ds
o Selecta ble fa st or s low AGe
o Built -in no ise blan ker
o Fixed cha nne l crystal cont ro l provision
PLU S MANY MORE EXCITIN G FEATURES.
A NOTHER FI RST FROM YAESU!
( COop t ional plug· in crystals) (OO optional tuters ava i lable)

Availab le soon from you r d ea ler
Price and specifications 5ubjK t to chang! without neuee

Amateur
Net

FR·101S • $499

ALL BAND, SOLID STATE
COMMUNICATIONS RECEIVER
o
o

VISIT YOUR DEALER FOR MORE INFORMATION ON THESE AND THE COMPLETE YAESU LINE
Full six month eeatee warranty with factory servtce availabl! for contlnu!d aftu warranty service backup

ADIRON DACK RAD IO SU PPLY 51a.B4z.&]50
185 W!St Main Strflt. Amsteldam, New York 12010

AMATE UR ELECTRO NIC SU PPLY 4144424200
4828 W. Fond du LK Ave., Milwaukee, Wise. 5]216

AMATEUR ELECTRO NI CSUPPLY 305·894·3238
621 CommOBWlIllh Avenu•. Ollando, Florida 32B03

CW ELECTRO NI CS 303·244·5523
1401 Blake SI., Oenvtl' , Colorado 80202

ELECTRO NIC'EXCH ANGE CO . 508·8]4·9000
608 Papworth, Metairie, Loui5ia llf 70005

FRECK RAOIO SU PPLY 704·254·9 551
]8 Biltmore A'IInlle, Ashty~le, North Cillolina 28801

GRAHAMELECTRO NICS 311-634-1486
13] S. P,nnsylvan ia St., Indianapoli5, Ind iana 46204

HAM RAD IO CENTE R ]14·99Hi060
8342 Olin 81vd., St. Loui5, Missouri 6]132

HA MRADIO OUTlET 415·342·5151
999 How. rd Avenu. , Burl in9lm•. California 94010

HAMTRONICS 215·] 57·1400
40]] Brownwitl . Rd., TrtvOM, PennsylYilnie 19041

HARRISON RAOID 516·29J.1990
20 Sm ilh SIIIt-I, farmingdal"ll, New York 11735

HENRY RADIO 213·272-0861
11 240 W. Olympic Blvd., Los Angeles, Calif. 90064

JUGE ELECTRONICS 81 1·926·5221
]850 S. Frttwa y, Fort Worth, Tu n 16110

QU EEN CITY ELECTRON ICS, INC. 513-931 ·1577
158] McMakin Ave.. Cinc inntti, Ohio 45231

RACO MELECTRO NICS 206·255-6656
15051 S.E. 128th St., R.nton, Washington 99055

WEBSTE R RAOIO 209·224·5111
2602 Ash l,n, Frnno, California 91]26

WILSONELECTRON ICS 702451·5791
P.O . BO X 116, Pin man, Nevad, 89044

<

YAESU MUSEN USA INC.
7625 E. Rosecrans Ave.• Unit # 29, Paramount , CA. 90723 __
(213) 633·4007
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