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MORE IRS?
The letters keep pouring in from

readers with horror stories of the IRS
and newspaper clippings of further
IRS sponsored disasters. There are
occasional sto ries where there has
been some sign of there being nice
people working in the IRS, but the
instances of callous disregard for the
rights of taxpayers are overwhelming.

One reader referenced a new book
which documents the blundering
which apparently has resulted in the
State of Ohio not actually being
made an official state of the U.S. This
happened back in 1803, [ gather, and
there was a frantic and relatively
secret attempt to cover this up with a
ret roactive joining of the Union in
1953. The author gleefully points out
that the 16th amendment to the
constitution Ithe income tax) was
passed by only the bare minimum of
states and one of these was
Ohio so if Ohio was not legally a
state at the time, then the 16th
amendment was not passed and there
is no legal income t3X. If it turns out
that Ohio is not reall y part o f the
Union. The IRS has a lot of tax money
to give back.

PROBLEMS . . ..

There are some other problems
with that 16th amendment too; the
main ones being that a good many of
the parts of the IRS code appear to be
clearly unconstitutional. The only
way the courts have been able to cope
with this is for the judges to instruct
the juries that they are to totally
ignore the constitution and bring in
their verdicts solely upon the law as it
is presented to them by the judge.
Last December Jim Scott fi nally
managed to get a hearing before a jury
on his blank IRS tax forms in order to
try and test the constitutionality of
the IRS rules. Judge Crocker in
Fresno instructed the jury, " The court
(the judge) in this case rules that the
IRS codes and laws used in this case
are constitutional. The 16th amend ·
ment is constitutional and is the law.
It does not violate either the 4th or
5th amendment. The jury is not to be
concerned with the law itself nor the
wisdom of the court in determining
the law." It 's things like this that
make a lot of people boiling mad . Is it
possible that any question of law
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EDITORIAL BY WAYNE GREEN

based upon the constitution does not
have to go all the way to the Sup reme
Court for a decision?

LETTERS
Fear pervades all of the correspon

dence I get about the IRS. Many
readers give no name or call. ..and all
the others ask not to be revealed. In
view of the reco rd of vi ndictiveness of
the IAS this fea r is we ll fo unded.
Governor Lee of Utah testified at the
Scott trial about a man who com
mitted su icide, stating in a note that
he could not continue to put up with
the IRS harassment. And before the
man was buried his daughter received
a note from the IAS demanding all of
his reco rds. His 17·year o ld son, who
had worked his first year and had a
$400 tax refund comi ng, received a
notice that this money had been
applied to his father's account, even
though the IAS had as yet no records
from which to determine if the father
did owe any taxes. Governor Lee
turned this informatio n over to the
Justice Department and was told by
them that only the IRS can investigate
the l AS!

In 1955 Governor Lee withheld
$100 from his taxes and informed the
Secretary of the Treasury Humphrey
that he was doing this so he could use
it as a way to appeal all the way to the
Supreme Court the use of his taxes for
fo reign aid, wh ich he considered un 
consti tutional. The IAS attached all of
his property . Then they seized the
$100 from the separate account where
Lee had deposited it . . .seized it with
out a court order.. .and later released
his property.. .all without any court
action of any kind.

Lee claimed that he had been
shaken down by the IAS every si ngle
year since 1934, complete with yearly
audits and even though he didn't owe
them anything it was cheaper to pay
up than try to fight it out.

TAXES- AGAIN
Since we see only the tip of the tax

iceberg, it is easy for us not to think
much about the enormity of the
situation. The fact is that we are
paying an incredible amount of taxes,
but the withdrawal from our pockets
is so slick that, though we are uncom
fortable about it, we don't see it
happening, and our resistance is kept
below the revo lt level.

Since we realize, on some level , that
the situation may not be acceptable, I
suspect that many of us react by
avo iding the subject. It 's like death ,
we just don' t even want to th in k
about it . Death and taxes, the sayi ng
goes, are unavoidable. And, like rape,
when something is unavoidable, why
not try and enjoy it?

Well, death can be put off by good
medical help.. .and taxes can be, simi
larly , cut to a min imum, even though
they can't be elim inated. We don't
hasten dea th just because we know it
is inevitable. •.neither shou ld we pay
a lot more taxes than we really have
to just because some must be paid .

Okay - we can make do with a
minimum of taxes - but how do we
go about achieving th is goal? Could
we ever get taxes down to that b iblical
tv the - the ten pe rcent level?
Perhaps, if we worked on all aspects
of taxes, we could do just that - or
even better.

So what do we mean by taxes and
what ways can we cut them down?
There are two obvious approaches to
this situation - one is to cut down the
need fo r tax money by cutti ng back
on govern ment expenses - and the
other is to apportion the tax bite
more evenly on the people so that
some groups are not taxed heavily
while others have little or no tax to
pay.

Over 50% of your income is going
out for taxes in one way or another 
federal and state income taxes 
social security taxes - unem ployment
taxes - gasoline taxes - liquor taxes
- tobacco taxes - t ravel taxes 
airport taxes - sales taxes - rooms
and meals taxes - occupancy taxes 
property taxes - business taxes 
telephone taxes - import duty taxes
on all imports - sewer tax - road
improvement taxes - ICC truck taxes
- water tax - car registration tax 
drivers license tax - ham license tax 
school tax - transfer taxes - stock
taxes - ad nauseum. Add the extra
cost on every product you buy of the
corporation taxes - gross receip ts
taxes - state and federa l corporation
income taxes - money spent on em
ployee employmen t taxes - on
federa lly required insurance (tax) 
plus virtually all of the above listed
taxes. And don't forget estate taxes,
inheritance taxes, gift· taxes, probate
taxes, and things like that. The
government won't.

If the tax bite were equa lled a bit,
even without trying to save any
money that is being wasted on ou r
bureauocracy, with the corporations
and businesses made to carry a more
significant part of the burden - and
with the rich at least equally taxed 
we would have a lot more to show for
the amount of time we devote to
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bringing home that paychecklette . Un
fo rtu nately ou r great governmen t 
our democracy has somehow
worked out to represent the wealthy
peop le and corporat ions rather than
the commo n people. Well , that's not
su rp rising, since it is the weal thy
people and corpora tio ns th at enable
our law makers to get elected . They
pay the money it takes to con us into
voting fo r their proteges .

Can something be done? Of course
it can! But it won't be done if you
and I sit there and try no t to thi nk
about the problem - if we try to
igno re it . That treatment does not get
rid o f p ro blems, it just aggravates
them. A couple of hundred years ago
ou r forefathers go t p retty upset over
the tax situation and they did some
thing about it . They complained
about taxation withou t representation
- and we don 't have much different
today. Sure, when it comes down to
it , you appear to have representation.
But your represen ta t ive has been put
in his job by money - and it wasn't
your money - so when you ask h im
to buck the buck that keeps h im
worki ng, what chance do you have?
And how real is that rep resentat io n
you th ink you have?

The Watergate affai r brought out
the importance of some legislation
being put through to try and bring
po li tica l ca mpaign contr ibutions ou t
into the light and see that t hey come
from the voters and not just wealthy
people and corporations who need to
have polit ical clout to keep down
thei r taxes o r get government favors.
If we keep silent about this, we
deserve every taxed dollar the govern
ment bleeds from us.

ARE WE HELPLESS?
Ralph Nader has shown that the

average citizen can fight back against
the might of U.S. industry - against
the conspiracy of the wealthy eli te 
and even against the government it
self. They have the power of money 
bu t we have the power of votes, if
only we can organize ourselves to
resist having our vote bought via
radio , televisio n and newspapers by
those who can affo rd to pay for
p ro motio n in these media .

Ama teurs demo nstra ted very
clearly that they were no t helpless
against the FCC, even when the FCC
tried hard to igno re the damage they
were doing to amateur rad io. Ama
teurs, thro ugh their congressmen, put
on the pressure and it was felt . We
were able to not only get a hearing
befo re the Commission - a historic
event in it self - we we re able to get
immediate changes a nd the pro mise of
eve n more changes!
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We are not helpless.
It is true that it is difficult for any

o ne person to make a dent in the IRS
o r in any government behemo th like
this - and it is jus t as true that
wo rk ing together and coope rat ing we
can mak e the c hanges we believe are
needed. One perso n can help a group
to form and act together - in tha t
way one person can move the moun
tain .

SHOULD WE FIGHT THE IRS
Though the IRS is by no means the

entire proble m, it is the crux o f it , fo r
if taxpayers go on a tax revo lt as o ur
p redecesso rs did two hund red years
ago, there is no Quest io n but th at
Congress will notice this and respond
to the mandate . In this we have a lot
going in our favor. The mail I have
received regarding my battle against
the IRS has been almost totally in
support - give the bastards hell, is the
gist of most letters. I don't th ink
many peop le in America like the way
the I RS is do ing their job and th ey
don't li ke the way doflars 'are be ing
taken from thei r pockets for rid icu
lous governme nt programs, fo reign
aid , wars, arming o ther c ountries, etc.

Most of the deali ngs with the IRS
are relatively trouble-free. The IRS is
able to co llect 97% of the revenue
without difficulty and this function
costs us about $250 million and the
services of abou t 23,000 IRS em
ployees, who wo rk in t he IRS offices
and compute r cente rs. Then we come
to that o ther 3% of the collec
tions.. .and here we fi nd that the IRS
spends nearly $ 1 billion and uses
nearly 50,000 errofovees. Would you
run a business like that? The Audit-
Compliance section of the IRS is
almost totally wrapped in secrecy,
with li ttle information even available
to Congress. In fact, the Senate
Appropri at ions Committee has a Sub
Com mittee for the Treasu ry which has
o nly o ne member who is responsib le
for reviewing this b illion dollar bud
get! It is obviously impossible fo r o ne
man to cope with a budget of that
magnitude.

In o rder to collect the taxes in
volved the IRS has constantly de
manded more a nd more power - and
been granted it. Many people now
feel, in view of the wide range of
excesses o f IRS agents, t hat too mu ch
power has been given o r permi tted,
that it is high t ime to review the
whole collection enforcement process.

WHERE TO START
One of the worst aspects of IRS

power is its use of the Federa l Grand
Jury for its own pu rposes, with vir
tua lly no restra int. Any unrestrained
powe r will most su re ly be abused, and
th is o ne ce rtainly is.

The way the system works right
now an IRS special agen t can go
before a Grand Ju ry and test ify
against a taxpayer, say ing whatever he
wa nts, with absolu tely no fear o f any
co nseq uences, no matter how bare
faced the lies. No record is kep t o f the
hear ing - none whatever - so the re is
no evidence against the agent and h is
perjury. On the basis of this o ne-sided
testimony the Grand J ury hands down
an indictment of the taxpayer. And,
on the basis of that indictment, fro m
then o n the taxpayer is in deep
trouble .

An indictment immed iately cuts off
all cred it for th e taxpayer. In fact, h is
credito rs may use th is as an excuse fo r
demanding q uick payme nt of debts.
You can imagine wh at th is does to his
life and, if he has one, his business. It
even makes it ex tremely difficult to
get the legal and accounti ng help he is
going to need to fight the case. In
ma ny, if no t most, cases it is impos
sible. And withou t ex pert help 
really ex pert - he is sunk. This is why
t he IRS has such an impressive record
of winning t hese cases.

Is there any simple solu tion to this
ghastly situa t ion? Well , for starters, it
would help the Grand Jury if they had
some way of getting some information
which would make it possible for
them to hand down a more unbiased
decision. If they could have an o ppor
tu nity to ask a rep resentative o f the
tax payer some q uestions, they might
be able to get so me light on the
situat ion, and be less in the dark. If
such a t hing had happened in my own
case I am certain that no indictme nt
could have been handed down and 73
would have been saved tens of thou
sands of dollars. Such a procedure
could save many, many small
businesses, and even lives. There is no
known argu me nt against it, except by
the IRS.

Th is o ne simp le safeguard would
take a lot o f the power out of the
hands of the I RS special agents. If
they knew that they might get in
trouble if they lied, it could help to
keep them more honest and stop t he
railroadi ng of victims throu~ the
cou rts. It is a fact that the IRS has
bee n used for poli tical reasons to
screw enemies of the government 
tha t the I RS is exceed ingly vi nd ict ive
and persec utes c ri t ics and o thers on its
"list."

Another safeguard would be to
fo rce t he IRS to make thei r secret
manuals for agents avai lable to the
public as Congress has decreed with
the Freedo m of Information Act. The
I RS has bee n and rema ins one of the
lead ing offenders in th is regard . A
recent test by Freedom Magazine
showed that the IRS sti ll has no
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Dave Ingram K4TWJ
Rte. 11, Box 499, Eastwood Vii. 50N
Birmingham AL 352 10

Slow to Fast Scan conversion is
comi ng of age, and rat her fast. Th is
month's pictures are compl iments of
Dr. George Steber WB9LV I, and show
his converter unit which has been in
operation about 9 months(!). The
co nverter includes an MQS shift regis
ter memory that can store an entire
frame of video. Resolution is 128 bits
horizontal by 128 lines vertical with
16 levels of brightness and requires a
total of 65,536 bits of storage. Also
included is buffer circu itry that allows

Here 's the fa st scan monitor at WB 9LVI,
disp./aying a slow scan picture through the
aid of the slo w to fast scan converter.

incoming SSTV video to be con
tinuously added to memory and dis 
played simu lta neo usly. This gives the
effec t of painting newly received p ic
tu res ove r older o nes. Viewing the
pic tu res on an o rdi nary TV produces
large, fliker free, br ight pictures and
when transmission stops t he last frame
is retained in memory and d isplayed
continuously. George's scan converter
uses a total of 64 - 1024 bit MOS
shift register ICs, and considering it
takes about 6 transistors to store a
single " bit, " this gives the equivalent
of over 400,000 discrete transistors.

Breadboard of the SSTV slo w to fast seen
converter.

•

Recently , wh ile chatti ng with John
W82AZ T, on 20m, he demonstrated
the new Venus C- l mic ro foc us
camera which was rather imp ressive.
The came ra will focus down to t /4 "
through a special vid icon movement
assem bly thus giv ing fu ll screen rep ro
ductions of small items like ICs and
postage stamps, with sharp defini tion .

4

Also included is a built-in video in
verter and bar gerenator. (Flip a
switch and either function is initiated
immediately .) The camera outputs
with either Fast or Slow Scan TV,
which is quite handy du ring came ra
setu ps. Incidentally, Venus also now
has a vertical retrace mod if ication for
thei r 55-2 monito r, which yields
better sy ncing under noise , so you
might check with John if you haven ' t
received any info from Venus.

I received some hard -copy S5TV
pictu res from Leo K1GRT, recently
which were fairly good copy. He had
accomplished this " paper readout" by
using an acoustical coupler and feed
ing a SSTV signal into a 3M model
850 FAX machine. (This late model
machine responds to audio frequency
variations, whereas older models li ke
DES KFAX units respond to ampli
tude variations.) Leo ment ions th is is
.an inexpe nsive hard copy procedure
provided one has access to the 3M
mach ines. Also, red, "qreen and blue
tracin g paper is said to be available for
this 3M machine (although Leo has
not found any as o f this time) and if
run through 3 times, should produce
fai rly good color SSTV hard copies. If

ny of you know where K1GRT can
cquire (or would like to donate) a

tew sheets of this t racing paper he will
attempt the above procedure and re
tu rn a copy to the donato rts) .

Some months back , I mentioned
Ben K51 RO, was t ry ing to acqu ire a
batch of 3 FP7 and 5 FP7 crts. plu s
some yokes an d shie lds. Walte r
W7 LLP/ 5, of 3448 N.W. 18 St.,
Oklah oma City OK 731 07, now has
that stock. So, if you need one for a
Slow Scan monitor you might check
with him as he is passing them along
for his cost only, which is quite low.
Walter also mentions the 75m Slow
Scanners are d roppi ng down to 3830
kHz to avoid OX and teletype GRM
o n 3845 kHz, so you might keep th is
in mind when operating 75m.

Judging fr om activi ty on th e air
during this yea r's SSTV co ntest, parti
cipation was tremendou s. (20 m was
alive with p ictures that weekendll.
Fra nco 11 LCF, also repo rts heavy
European activity but, similar to o ur
situation, propagation was poor. As of
this writing I have received very few
logs, although the o nes received have
lery good scores. Again, I would like
:0 stress the point that involvement in
contes ts helps promote o ur mode of
com mu nication. Send in those scores,
no matter how low! If sponsors see
o nly a sma ll group of entries, they
soon lose faith and say a mode " hasn't
caught o n yet." We know Slow Scan is
" now," but we, as pionee rs, must also
attempt to convince others o f our
frate rni ty . Stand up and be counted!

Close up of picture on J0" monitor.

SSTV Terms
Newcomers to SSTV are o ften con

fused by some of the termino logy
used. so th is mo nth I have a br ief
list ing of the more commonly used
tec hnical terms.
Anode or accelerator - Refers to
plate eq uivalent on crt.
Aperature - Size of " dot" on crt
screen.
Aspect Ratio - Ratio o f picture wid th
to he ight. For Slow Scan this is 1:1 ,
indicating a square picture fo rmat.
Barrel Dlstrotion - Picture defect
where sides appear to bulge outward.
Composite Video Signal - Entire
video signal containing video, b lank 
ing, and sync.
Definition or resolu tion The
amou nt o f f ine detail a un it can
reproduce. (Th is is usu all y dependent
on scanning frequencies, number of
lines, and size of crt " dot."
Electromagnetic Deflection/Focus
Fu nction produced by magnetic field
created by curren t flowing in yoke on
crt.
Elec trostetic Deflection/Focus
Fu nction produced by voltage applied
to p lates or anode in crt.
Florescence - Brightness of P7s initial
t race.
Frame - A complete Slow Scan p ic
ture, which takes 8 seconds to pro
duce.
Jiggle or Jitter (in sync) - This is
usuall y a partial loss of sync, causing
minute misplacement of various lines
of a picture.
Luminescence - Brightness of P7s
perslstance.
Persistence - Length 01 time of
"afterglow" of P7.
Pincushion Distortion - Picture de
fee t where sides appear to bulge in
wa rd. (Pi ncushion ing and barreling are
usuall y caused by impro per alignment
of yoke to crt).
Raster - The 120 lines (eithe r al l
white, o r modulated with pic tu re in
fo rmati on) painted o n the crt face .
X-Ray Radiation - IN CRT's caused
by app lying accelerator high vo ltage in
excess to manufacturers specified
maximums.

K4TWJ
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SM1

( Amateur Net!

$29.95
$24.00
$12.00

Six channels at S239 ; 539.83 per channel.
Five channels at 5289 ; 577.80 per channel . . .

(think abou t it)

2m FM Transceiver
oldy $ 00

o accessories

SMALL - 8 7/8 x 1 7/8 X 27/8"
SIX CHANNELS! Six crystals are supplied. 94/94,

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

receive, 410 mA on transm it)
LOW INTERMOD - operates near transmitters without

interference.

e Battery Charger, Model 14 BC
e Speaker - Mike· SMI
eLeather Case for belt· LCL

I ncludes steel case to hold
the 1402. Plugs into cigar
ette lighter !

12 Watt Amplifier
$ 00

SPEC SHEETS - write Wilson for complete info on the
finest hand transceiver on the market.

DEALERS - Call us about handling the Wilson Walkie·
Talkies (commercial version avi lable too), the Wilson
beams, and other products.

ELECTRONICS
Box 794, Henderson NV 89015 (702) 451-5791/6650
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SPARe GAT HE RI NG

The S1. Pe tersburg Amateur Radio
Club will hold its annual Hamfest on
Sunday, May 5. 1974, from 9 :00AM
to 3 :00PM at Lake Maggiore , 9th St. ,
So., at 38th Ave., St. Petersburg.
Registration will be 51 per family .
This e nti tles you to one ch ance on t he
prize d raw ing, an d use of th e swap
tables. The re wil l be p lenty of nice
prizes. and extra tickets for these will
be 50( each. We will also have prizes
tor the lad ies, and separate tickets for
them will be 25G!! each . An extra for
the ladies will be a swap table of the ir
own. So gather the fa mi ly, bring your
lu nch and come along to meet your
friends and have fun .

ERI E HAMFEST
The Erie Amateur Rad io Soc iety

will hold thei r semi-annual A mateu r
Equ ipment Auct io n on Sunda y A ft e r
no on May 5, at lP M, at Laborers'
U nion Hatt, 1205 West Perkins
Avenue, Sandusky OH. Refreshments,
cash p rizes, door prizes. Talk-in on
94/94 and 52/52.

MISSOUR I SI NGLES

The Missouri Si ngle Side Band Net
will have their annual picn ic at
Memo rial Pa rk in Jefferson City MO,
Sunday Ju ne 9 . A covered dish dinner
will be served at 12:30. Coffee , ice tea
and soft drinks will be provided by
the net. Door prizes given. All ama
teu rs, the ir families a nd frie nds are
invited .

" INDY" 14
(Anot he r Basti lle Day Bash )

The Greater Ind ia nap olis Hamfest
will be held Sunday, July 14 . 1974,
rain or shi ne, at t he Mario n County
Fairgrounds. All ac tiv ites under roof .
52 covers gate fee a nd p rize d rawing.
For informa tion w rite: William J .
Ev an s , 8104 C res t H ill Dr. ,
Indianapolis IN 46 256.

MOBl l EERS BASH
The Maryland Mobilee rs AR C Ham

fest is Ju ne 16. Father 's Day , at An ne
Arundel Com mu nity College, Arn old
MD, a t 10 :00AM - ra in o r sh ine.
Talk-in on 10170 and 146.94. Games,
refreshme nts, contests and an auction
are planned. Top awards : 2m t rans
ce iver a nd a n elect ronic calculator.
Registra t ion $2, tai lgatin g $2 . Free
pa rking, but p lan car pools to save
p recious petro l. Fo r tu ther informa
t ion contact : Ted Redick K3UP U, 2
Acton Place, Annapolis MD 21401.
Telephone: 301 ·269·5577.

KENT UCKY HA M·O-R AMA

T he Northern Ken tucky A RC
Ham·Q·R ama will be held Sunday
May 26, 19 74 at Boone County Fair
grounds, Burlington KY , from 8AM to
5PM , 10 minutes south of Cincinnati
QH on 1·75. Feat ures prizes, indoor
exhibits, fo rums, flea market , food.
T icket s $ 1.50 advance, $2 at t he door.
Fo r t ickets and deta il s wri te: W4 PI I,
6 01 Rosemo nt Ave., Covi ng ton KY
4 1011 .

DE KALB COUNTY

The De Kalb County ama te urs are
sponsoring a Hamfest on May 5, from
7AM to 4 PM at Not re Dame High
School, 3 miles south of De Kalb off
Route 23. Signs will be posted. Beqis
t retion is $ 1. 50 in advance, 52 a t the
door. Fo r more information con tac t:
Crawfords Elect ronics, 30 1 Main St. .
Genoa I L 60 13 5.

IRVINGTON HAMFE5T

The Irvington Rad io Am ateu r Club
will hold it 's annual hamfest o n Sun
day May 19. 19 74 , 1-6 PM, at the
Irv ington PAL Build ing. 285 Un ion
Ave ., Irvington NJ. Admiss ion - 50ct
in adva nce , $ 1 a t t he doo r. T able
re n ta l - $ 2.50. Refreshments will be
avai lable. Door prize!! For more infor
mation and advance tickets contact
WA2PWZ, 9 Barbara St, Newark NJ
07105.
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MFA·22 DUAL VERSION

Also Available MFA·2 SINGLE VERSION

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

• Accurate frequency Control: .0005 "10 ec
curacy

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

• Full 2 ".ter Band Covera••: 144.00 to 141.99
MHz. in IOKe ste~s

• Fast Actine CirCUit: 0.15 second typical set
t1ing time

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

• Low Spurious Output L.".I: similar to c rys ta l
output

• PRICES
MFA-2 2
MFA-2
Shipping

SUPER CRYSTAL
THE NEW DELUXE DIGITAL

SYNTHESIZER!! FROM ~--,-
~--

R. Electronics
$ 2 1 5.0 0 . P
$210.00 Box 1201 B

$ 3 .0 0 Champaign,ll 61820

SEND FOR FREE DETAILS

:. ~=....... -....~..
'.•

PALOMAR
ENGINEERS

BOX 455 , ESCONDIDO, CA 92025

R-X NOISE BRIDGE

• l earn th e truth about y ou r antenn a.
• Find its resonant frequency .

• F ind R and X ott -resonance .
• Ind e pendent R & X dials great ly sim p lify

tun ing beams, a rrays.

• Compact , lightwei ght , battery ope rated .

• Simple to use . Self con ta in ed .

• Broadband 1·100 MH z.
• Free b rochu re on req uest.

• O rde r di rect . $ 39.95 PPD U.S. & Canada

(add sales t ax in Cal if .1
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ROCKY ARRL FEST

The 1974 ARRL Rock y Mountain
Regiona l Convention w ill be held June
7.8. and and 9. at the Ramada Inn in
Pueblo CO. Pre-registration fee is 56.
at the door $7. Meals, accornodations
and camper I t rail er hook -ups will be
available tor the th ree days of the
convention at spec ia l reduced rates.
Sund ay at te-noon banquet with
speakers from Industry and the Ama
teur Radio Field . For additiona l in
formation write : Convention
Committee , P. O. Box 92 . Pueblo CO
81002.

BIRM IN GHAM HAMFEST
The Birmingham Amateur Radio

Club proudly announces the 19 74
Birminghamfest Convention at the
Alabama Fairgrounds Exhib it ion Hall ,
Saturday and Sunday, May 4-5. 1974.
PRIZES. Talk-in: 3.695 and 34/94.

FLUSHING FESTI VITIES
The Hall of Science Radio Club will

hold its annual F leamarket/ Auct ion/
Picnic at the Hall of Science, 111 th
St. and 48th A ve., Flushing Meadow
Park, Oueenes, on Saturday, June 8,
from 10:00AM to 4 :00PM. Flea 
market setup 9:0Q.l0:00AM. Admis
sion $1. Sellers $2. No commission.
Free parking. An auction service ava il
able with 10% fee. Rain date is Satur
day, June 15. Zoo, Chi ldrens' Farm,
Golf, Boating, Art Museum, Science
Museum, etc., adjacent . For more
information call /write: 212·699-9400
or Box 1032, Flushing NY 11352.

P.H .O.
The P.H.D. Amateur Radio A ssocia

tion invi tes you to attend its Fifth
Annual North West Missouri Hamfest
in Kansas City MO on Sunday May 5,
from 9AM 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.

ANGOLA FEST
The Original FM Hamfest, Sunday,

August 4, 1974, near Angola IN. Free
fleamarket, entertainment for ladies
and kids. Picnic grounds, campsi tes,
boating, food , soft drinks, available 
rain or shine. For information con
tact: Fort Wayne Repeater Associa
t ion, Box 6022, Fort Wayne IN
46806.

TRI ·STATE AR S FEST
T he T tl -State ARS will hold their

annual Hamfest on May 18, 1974, at
the 4·H Fairgrounds, U.S. 41, 3 miles
north of town. Overn ight camping.
auction, flea market, door prizes and
ladies bi ngo. For information or ad
vance registrat ion contact : Steve
WB9MDB, 5805 Berry Lane. Evans
ville IN 47710.

MAY 1974

YELLOW THUNOER
(WHIT E lIGHTNING! J

The 4th Annual Yellow Thunder
Hamfest will be held at the Detlview
Hotel in Lake Delton WI, on May 18,
1974. Events w ill include a swapshop,
meetings of MA RS. AR PSC and VH F
repeaters with a cocktail hour and
banquet in the evening. Regi stration
wi ll beqin at noon. For further infor
mat ion contact : Kenneth A. Ebneter
K9GSC, 822 Wauona Trail , Portage
WI 53901.

WE X AUKEE - YEAI
The Wexaukee Radio Club will be

ho lding its 14th Annual "Swap
Shop," on Saturday, May 4 , 1974,
from 9 :00AM ' t i l 3 :00PM, at the
Cadil lac National Guard A rmory in
Cadillac MI. Talk -in on 146.94 MHz.
Everyone welcome - many good
prizes - lunch counter - buy & sell 
FREE PARKING.

SEE YA IN MARYLANO
T he Potomac Area Hamfest will be

held at Westminster MO. on Sunday,
May 5, 9 :OQ.-5:00. $2 registration
covers Flea Market and ta ilgate sales.
Professional food and beverage cater
ing on grounds. Parking for 400 cars.
Usual harnfest activit ies. T alk in on
146.94. Detai ls from K3DUA or
W3EVF per Callbook addresses.

MONTREA L '74
The 1974 Montreal Hamfest will be

held August 4, at the MacDonald
College Farm, Ste Anne de Bellevue.
Prizes, giant fteamarket, technica l ses
sions. fami ly fun - S2.50/Adult. For
more informat ion contact: VE2RM,
Box 20 1, Poi nte Claire -Dorval ,
Quebec H9R 4N9.

FRIENOLY FESTS
Hamfest! Indiana's friendliest and

largest Spring Hamfest. Wabash
County A RC's 6th Annual Hamfest ,
May 19, 1974, 4·H Fairgrounds, rain
or shine. Admission still only $1 for
advanced tickets ($1.50 at gate).
Large flea market , technical sessions,
bingo for XYL's, free overnight
camping, p lenty of parking. Bonus for
car-pools (4 or mo re adults per car).
For more informat ion or advanced
tickets write: Jerry Clevenger
WA9ZHU, Route 4, Wabash IN
46992.

SEE YOU IN OES MOINES
The Des Moines Radio Ama teur

A ssociation invites you to participate
in the Des Moines Hawkeye Hamfest
at the Iowa State Fair!Tounds in Des
Moines. Sunday, June 16, 1974, 8:00
AM to 6 :00 PM COT . Booths available
for rental. For fu rther in formation
contact: Alan V. Harris , K000D, P.O.
Box 88, Des Moines IA 50301.

SRRC HMFST
The SRRC Hamfest will take place

June 2, at a new sight - the Bureau
County Fairgrounds, Princeton I L lit
has formerly been held in Ottawa IL).
Easy access Rtes. 80 - 6 - 29 - 34 .
Advance registra tion $1.50 before
May 20. 52 at the gate. For more
information write: G. E. Keith
W90LZIW9MKS, RFD = 1, Box
171, Oglesby IL 61348.

JUST BREEZ'N' ALONG
T he 20th Annual Breeze Shooter's

Ham f est , Western Pennsylvania's
largest, will be held on Sunday, May
19, 1974, at White Swan Park (Park 
way West, 4 miles East of the Greater
Pittsburgh Internat ional Airport). No
fees and parking is free. Tables are
available, as is a large flea market . An
amusement park is on the premises for
the fam ily's enjoyment. Check -ins w ill
be taken on 29 and 146.94 MHz.
Further information is available from
George Proudfoot WA3QER, 3472
Ivy Hill Lane, Fi nleyville PA 15332.

MILWAUKEE FEST
IBastille Day Celebration )

The South M ilwaukee Amateur
Radio Club's 4th Annual Southeastern
Wisconsin Swapfest will be held Satur
day, July 14, 1974 from 7:00AM to
5:00PM, at Shepard Park (American
Legion Post 4341. 9327 South
Shepard Avenue, Oak Creek WI. Park
ing, picnic area, hot and cold
sandwiches and liquid ref reshments
will be available on the grounds. Ad
mission $1, and includes a " Happy
Hour" with free beverages. Prizes wi ll
be awarded. Talk in on 146.94. More
details available from: So. Milwaukee
Amateur Radio Club, S. F. Schreiter
W9AK F, 104 Brookdale Dr. , South
Milwaukee WI 53172.

HUMBOLOT HUMBOLOT
T he annual Humboldt ARC Ham

fest is Sunday May 19, at 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, Humboldt TN 38343.

BLUE RIOGE
The Blue Ridge Radio Society of

Greenville SC will hold its annual
Hamfest on May 5, at the Recreation
Building in Cleveland Park , Greenville
SC. Flea market, prizes, fun f rom
9AM ti l 3PM. For information contact
Don Rose W4ZKH, 11 Ivanhoe Circle,
Greenville SC 29607.

FUN IN KANSAS
T he Central Kansas ARC sponsored

Hamfest will be held June 2. For more
in fo rmation contact: Charles R.
Svoboda W0 LOK, 225 West 9th,
Chapman KS 67431.
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NEW FROM HEATH

More new products f rom Heath.
The Heath Company. Benton Harbor
Michigan is now offering in kit form a
professional type weather stat io n for
home use. Barometer, ligh ted wind
direction indicator, wind speed gauge
and indoor/outdoor thermometer.
The new 10·1290 weather station
features a solid state thermometer
displaying either indoor or outdoor
temperatures at the flip of a switch .
Sensing devices are mounted on a
single horizontal mast that easily
attaches to a TV antenna mast or
tower . The en tire package ca n be built
with co nventional hand tools.

Another model for temperature only,
indoor and outdoor, is the 10-1390.
With 1.27cm numerals, they can be
read ily seen across a room.

Also new from Heath is the "Ultra
so nic Cleaner" in kit form. Excellent
for cleaning paint brushes, most
jewelry, watches, glasses, dentures,
etc. With an automatic timer from 1
to 5 minutes, the unit automatically
shuts off . Deep cleans the most intri
cate items.

A new kit form 4 channel amplifier,
loaded with top performance is now
available as the model AA·2005, 25
watts, IHF and 15 watts rms per
channel, plus built in sa circuit to
reproduce t he rnatrixed 4 channel
discs cu rrently available. The AA·

8

2005 is kept simple and uncomptl
cated through use of modular design.

All these items and more are found
in t he new Hea t h Com pany
catalog... just check Heath on the
reader service form in the back pages
of 73.

SCHOTTKY DIODE
SPEC SHEET

A power Schottky diode , believed
to be the first such device rated for a
junction temperature of 125°C and
available in production quantities, is
descr ibed in a spec sheet available
from TRW Semiconductors.

The device, desi gnated SO-51, is
rated at 60A average forward curren t
with a forward voltage of 0.6 V at a
junction temperature of 125°C. The
un it features a blocking voltage of 200
milliamps at a case temperature of
125"C at 35V. Reverse recovery time
in inverter circuits is less than 10
nanoseconds. Packaging is a nickel
p lated JEDEC 00-5 case.

SO-5 1 is ideally suited fo r com
pute r power suppl ies and for any
applicat ion where a diode is used to
rect ify at 5V.

Fu rther information and a copy of
the Spec sheet are available from Safes
Manager, T RW Semiconductors,
14520 Aviation Blvd., Lawndale CA
90260. Telephone : 213-679456 1.

SOLID STATE TUNEABLE

The new ALP HA TT·88 Two Tone
Sequent ial Decoder wil l respond to
any two sta ndard tone codes such as
are used in Motorola , General El ectr ic
or Bramco type two-tone sequential
selective ca lli ng decoders and is fully
compatible with these systems.

The n ·S8 has severa l exceptional
advantages over all other selective
calling decoders. It does not use
mechanical reeds and is, therefore, far
more reliable . It is fully tu neable over
the standard frequency range (250 Hz.
to 1600 Hz.l It is miniature in size,
and has low current drain (9 rnA
sta ndby) and can, therefo re, be uti
lized in handheld and walkie talk ie
rad io uni ts where space and current
dra in are critical problems.

With the ease of installation, lack of
maintenance, and low cost of the
Alpha n ·ss Two-Tone Sequential
Decoders, selective calli ng is now
more practical than ever.

For additional information ca ll or
write Alpha Electron ic Services lnc..
8431 Monroe Avenu e, Stanton CA
90680. Telephone: 714·82 1·4400.

FR·101S 160-2M Receiver

Yaesu Musen mnovanon ana eo
vanced communications technology,
now brings you a total coverage,
solid-state communications receiver.

The F R·101S has the flexibili ty
that even the most demanding ama 
te ur desires-wi th pro vision fo r all
mode recept ion on 21 500 KH z ama
teur and sho rtwave bands from 160
thru Zm This versitite receiver is
capable of t ranscelve or external VFO
control with the matching FL-l 01
transmitter-to be introduced soon.
New, solid-state technology, with fea
tures such as a double-balanced mixer,
offer unparalled performance and re
jectio n of cross- modulation and inter
mo dulation interference. Bu il d your
" tota l performance" base sta tio n with
the addi tion of the FA-1 01 S commun
icatio ns rece iver. List $499.00. For
more information contact: Yaesu
Muse n USA tnc., 7625 E. Rosec rans
Ave, Unit 29, Paramo unt CA 90723.
Telephone: 213-633·4007.

RF TUNI NG DIODES

A new six-page brochure issued by
Amperex Electronic Corporation, con
ta ins spec ifications and applicatio n
data for variable capac ita nce tun ing,
band switchi ng and A FC diodes.

In addition to dev ice spec ifications,
the brochure contai ns charts of Diode
Capacitance vs Reverse Voltage for all
12 types, outline drawings of the five
different package configurations avail
able, and a sample schematic diagram
of the front end o f an FM au to rad io
showing the use of three of the diode
types.

Copies of the brochure may be
obtained by writing: Amperex Elec
t ron ic Corporatio n, Solid State and
Active Devices Division , Slatersville RI
02876. Telephone: 401·762·9000.

SOCKETS AND BUS ST RIPS

Continental Specialties Corpora
tion, New Haven CN has developed
and is now marketi ng an expanded
line of breadboard ing sockets and bus
strips with a modular snap-lock cape
bili ty allowing th e user to expand or
contract addit ional sockets or strips as
the p roject requ ires.

73 MAGAZ IN E



Called Contine ntal Specialties QT
Sockets and Bus Strips, these flex ible
circuit testers accept all discrete
multi-pin components without solder
ing or patch cords. This enables the
user to breadboard a circuit almost as
fast as he can draw it.

Contacts are encased in a tough,
heat resistant valox housing, with
standing temperatures in excess of
100" C. Mounti ng holes in the housing
permi t top mo unting to any flat sur
face with 4-40 flat head screws or
6 ·32F self-tapping screws for behind
the-panel mounting. An insulated
backing prevents shorti ng when
mounted on a conducting surface.

Comp lete technical literature, speci
fications, drawings and prices are
available by contacting Continental
Specialties Corporation, 325 East
Stree t, P.O. Box 1942, New Haven CN
06509,203·624·18 11,

NEW FET MULT1METER

Sencore has introduced a new unit
to its All-American made line of mul
timeters, the FE 27 Big Hen ry FET
Mu lt imete r. Big Hen ry was designed
to include protection against the
mechanical and electrical hazards of
everyday service. The rugged molded
acry lic case, backed up by vinyl-clad
steel, is vi r tually indestructi ble. A
spring loaded jewel meter movement
has bee n specially designed to with
sta nd the shock of a ten-foot drop.
Internal protection of the sensitive
circuitry is provided on all functions
by diodes and a fuse. Big Henry will
wit hstand 1000 volts DC across the
input on any range .

Big Henry features 1.5% de
accuracy with 15 megohm inp ut im
pedance, desi gned to redu ce circuit
load ing and eliminate measureme nt
errors in high impedance circuits. A
special ac rms circuit was designed
into the unit to read true rms voltage
wit hin 3% for e ither sine waves or
square waves produced by regulated
power supply transformers in some
new TV sets. This circuit provides
more accu rate rms measurements on
o ther non-sinusoidal waveforms as
well. A separate fun ction is p rovided
fo r ac peak-to-peak measu rements' for
direct comparison readings against
peek -to-peak test point voltages
labelled on schematics. Pr ice $1.50.
For add it ional informati on contact:
Robert Bowden , Senco re, Inc ., 3200
Sencore Drive, Sioux Fall s SO 57107.
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TUCKER CATALOG
Tucker Elec tro nics Company has

announced the availability of a new
160 page instrument catalog. Over
5000 test instrume nts are listed by
nearly 600 manufactu rer names in
cludi ng many reconditioned , new and
used un its. Of particular interest is the
availability of an interesting variety of
rental and purchase-fi nance plans. An
excellent selection of hand-held and
desk top calcu lators are also listed in
one of the 18 distinct sections divided
by product category .

Tucker's incomi ng toll -free WATS
telep hone sys te m combi ned with an
invento ry of over 15,000 instruments
provide many excellent bargains. For
more information contact: David G.
Fle tcher, P.O. Box 1050, Garland TX
75040.

RF POWER TRANSISTORS

MR F5174 , MRF5 175 and
MR F5176 are three new RF transis
tors designed for 2BVDC transmitter
use. The MRF5174 has 2 wa tts ou tpu t
and 12 dB gain at 400 MHz , while the
MRF 5 175 yields 5 watts of output
and 11 dB gain at the same frequency.
The MRF5176, highest powered of
the three devices has 15 watts output
at a gain of 10 dB. (All outp uts and
gains are at 50% efficlencv.l

These devices are in Strip line Op
posed Emitter (SOE) ceramic stud
packages with low inductance dual
emitter bond ing for high gain high
freq ue ncy performa nce in mi Htarv
and industrial applications.

All are characterized from 200
through 600 MHz and for Series
Eq uivalent Impedances to facil ita te
broadband amp lif ier des ign. They are
well suited fo r use as predrivers. and
drivers for both transistor and micro
wave verector multiplier stages.

For more information contact:
T echn ic al Inf or m a t io n Cente r,
Mo torola Semiconductor Products
Inc., P.O. Box 20924, Phoenix AZ
85036.

4-CHANNEL
SCAN MODULE

RK Products, 4295 Kentridge, S.E.,
Grand Rapids MI announces a new
RK-4 plug-in , 4 channel scan module,
with memorized retu rn from instant
priority search back fo r the fu ll
Regency line, MT-15, MT-120 and
Aquaphone Transceivers. Catch all the
area act ion automatically. It will in
sta ntly search back to the priority
channel every 1-2 seconds. and stays
there as long as there is a signal.
Otherwise, it instantly returns to the
channel it was originally on. A mini
switc h can be insta lled for disa bling
the searchback fea ture. Ideal fo r hams
who also want to be sure of getti ng all

the traffic on a particular channel,
fireme n, policemen. repeater con
trollers, or to monitor your own
private channel. An excel lently de
tailed instruction book and schematic
comes with the uni t, or may be
pu rchased separate for $1. The RK-4
sells for $24.95, plus 5O.t postage,
from RK Products, Grand Rapids, MI
49508.

DUAL GATE MOSFETS FOR 500
MHz APPLICATIONS

3N
l ~ 210

~,

Motorola's 3N209 and 3N21O are
dua l gate, d iode protected N channel
MOSF ETs Silicon nitri de pass ivated
for long term sta bility , these devices
are fully characterized in both Sand
Y parameters.

Developed fo r use up th rough the
500 MHz band, they fea ture de
slqned-ln A.G.C. capability , low feed
back capacitance, very low intermodu
ration distortion . Common source
power gain at 500 MHz is 13 dB, with
a low 4.5 d B noise figure .

For fu rther information contact the
Tec hnical I nformation Center,
Motorola, Inc ., P.O. Box 20924,
Phoenix AZ B5036.

VOICE BAND TELEVISION
HARD COPY RECORDER

Alden Electronics & Impulse Re
cordi ng Equipment Co., tnc..
announces the introduction of the
ALDEN 400 " Push to Prin t" Re·
corder. The 400 " Push to Print"
Recorder converts audio VBTV (voice
band television) signals into sharply,
detailed hard copy facsimile pictures
with a fra me size of 2.3 d iagonal
inches.

The recorder records at a frame rate
of 8 seconds at 15 sweeps per second
on Alfax electrosensitive paper. It
receives VBTV transmissi ons via rad io
o r sta ndard telephone vo ice grade
communications li nk with no delay in
receipt of picture or data. The
recorder is complete with syn
chronous sweep drive, chart drive,
internal writing amp lifier, power su p
ply and manual framing. A contrast
control is incorporated into the
recorder to provide the operator with
a convenient means of optimizing the
recording to provide charity and con
trast to suit h is needs. Price for the
ALD EN 400 "Push to Prin t" Re
corder is $795.00. Delivery is 60-90
days. Write: Alden Electronics and
Impulse Recording Equipme nt Co..
In c . , A lde n Resea rc h Cente r,
Westboro MA.
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,3 REPEATER ATLAS REGISTRATION

REPEATER CALL (WR only) FORME R CA L L LOCATION (City) STATE

INPUTS OUTPUTS TT "" fM AM AUTO
ER'TB PL RTTY PATCH

H, USEFU L RANGE (RADIUS)

H,

H, EQUIPMENT

H,
D SPLIT SITE

H, ANTENNAS & HEIGHT O OIPLE XER

REPEATER GROUP/SPONSOR TRUSTEE ID-TYPE OR MFR.

01 c•• ' ,ly 'h.' I ".... 'ec.""ed
no out~,d••••••,ane. w"il. c .......
pl. t m g ,h i. fo 'm,

DATE SOU RCE (NAME/CALL) SPECIAL OR EMERGENCY FUNCTIONS
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Larry W3MSN, is active on tim SSB
and CW from Oxon Hill MD with a
Swan 250C end four elements. Larry
is also active on 2m SSB and CW plus
FM on 223.5 and 446.0 and would be
happy to contact any and all from the
Mary land/Washingto n D.C. area.

Art WA 1EXN, says he has heard
from Andy exVE1ASJ who is now
VQ2AB from Goosebay, Labrador.
He will be sign ing VX2AB during
1974, Canada's Centennial year. Andy
is looking for an SB-ll0A and a
modified SB-2oo linear for 6m opera
tion from the new location. Art has
not been personally very active this
winter but does mention working
WB4NDT on February 17th with
5X9 signals both ways.

Thanks to W3DID for sending a
copy of 'The Mi lliwatt: the publica
tion of the Baltimore Radio Amateur
Television Society. This is a rather
short but informative club bulletin .

KSZMS/S says San A ntonio had an
opening to six land on February 1st.
Ray worked WB6ECD/6, thereby
qualifying another new member for
SMI RK, of which Ray is Secre
tary/Treasurer. Also heard or worked
were Ly le K9DKWI7, and WA7UDV,
both SMIRK members from Arizona.
The evening of the 14th the band
opened to the Dallas area during
which WASYCC picked up the can-

Conl . onp~~l2.

6.25-6.15
53.58G-52.98D
444.2S449.25

6.4G-l.OlJ
1.11-1.21
6_111-6.10
6.2206.12
6.16-6.16

6.355-6.16
&.13·6.13
6.22·6.12
1.21·1.11

52.680-52.525
449.1·444.1

8.22-6.82
6.1g.6.19
&.21-6.88
&.16-6.76

52.525-53.030
1.84-1.24

16-16

6.1IH76

Jim WA3RSP dropped me a QSL
to say that he will be on 6m in force
from Pittsburgh this summer running
a Lafayette transceiver on AM and a
Clegg Venus on AM and SSB. Jim is
looking forward to lots of Es and
scatter contacts .

50 MHz BAND
Bill Turner WAGJABI
Five Chestnut Court
St. Peters MO 63376

PA WA3ACO Hm is burg
TN WA4A fA N.twin.
TX WR5ACJ El"o
TX WA5ASB Seq_i.
WA WA1 AB O OIY"'I'M
WI WA9AC A Plymouth

Me.ic:o
XU UHf Mniu City

Pllerto Aico
WA4A EC AdjunllS

.N WA 1A8Q Go,"

. N WA1ACQ S.ddllbK~ Mt.
OJ WA2AOK PItlllnl'rill l

•• WA5ACX A1buquerqul
.y WA2AOl P1.mburgb
ON WAIABC Clenl~n d

ON WRBACR C1enllnd

" K5CfM 0.'__ City

AR WR JACT hgl! A,vei 6.16-6.76
CA WR6ADR Bu rlinlllmi r.aut.ae
CA WIIiAOIlr'6 San Bruno ., 1.9lJ-l.30
CA WR6ACM YIUrilIt 6.55-1.51

S2.1nSl.SZ5
44U511-444.8SO

CT WRIASC Torrington 223.06-224.66
Fl WR4AFt JacklOllYilie 6.nU8
Fl WR4A81 ft. W,llon INCh T1.8 6.111.6.19
'A WR'AUe Oltum.. &.04-6.64

" WR'Atl Andenon 6.22-6.12
6.34-6 .7&

" WR9ACF Ennsv,ll' 6.111.6.19

" WA9EAU Ft. W.yne 6.3 1-6.91

" WR9A8~ Ft. W.yne 6.26-6.88
UIJ.1.00

" WR9ACJ ft w.y.. CLOSED

" WR9ABJ G., 1.6o.UO,. W9CSF Mil:hi,." tiro, TU 6.31·6 .91

" T.". Hlu!r 6.34·6.94

" WR4AFK Glugow 6.34-6.94
LA WRSADB RI'{'IiIl. 6.16-6.16
.G WR]AlP t..l iR(lOIl 6.MB.1it.. WRIACP Jld",n 6_21-&.11., WAIACS Aod'elllr 6.22-6.12., WAI ACY 'M1ilmo.~ l.ke 6.01-6.61

449.0lJ.444.00
.N WAIAST MlInhto 6_2~6.S5

.G WAIAOH .n.....n...rce 6.13·I.ll
NV WA1ABIIl Vu..... City 6.16-6.1'6
• V WA1ASI ..... 6.34-6.M

6.34·1.48
6.94·1.48., WAIAOf Cllrkson 6.28·6.18
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REPEATER OWNERS

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

REPEATER USERS

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

TT

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHON E: 14051 224- 6180
TWX-910-830-6425

11



tecta needed for membership. The
23rd the band was open to Vi rginia,
N orth and South Carol ina and
Florida. Ray also sa id that Smirk has
75 members in 15 states with num
erous applications being processed and
many more expec ted when the band
starts open ing aga in.

The Yaesu FTV-650 transverter
available on the American market.
Th is un it, when supplied with power
and a li ttle 10m drive will yield 100
watts PEP input on any f requ ency
from 50.0 to 54 .0 MHz. Wh ile in 
tended for use with the Yaesu line of
equip me nt other types may be used if
desired. The manual includes a sche
matic for a power supply su itable for
this purpose. When used with Yaesu
equipment power is suppl ied f rom the
driv ing unit th rough cabl es provided

This is an all tube design with the
tr iode of a 6AWS supplying the mix 
ing frequency of 22 or 24 MHz for
b o th receiving and transmitting
mixers. The receiving converter con
sists of a pair of 6CB6s used as rf
amplifier and mixer. The pentode half
of the 6AW8 is used as the trans
mitting mixer, the output of wh ich is
ampl ified by a 12BY7 driver and fed
to a single 6 146 which is p i-net
coupled to the antenna. Metering is
prov ided for f inal cathode current
plus input and outpu t relative power.
An A LC output is provided. All rf and
dc switching is internal. Input and
output are 50 to 75n , sensit iv ity is
.5uV for 1Odb Si N (depending upon
the receiver with which it is used ],
image rejection is greater than 5OdB.
3V RMS is the required rf drive. The
i-f is of course 28-30 MHz. Physical
specs are 20.32cmW x 15.88cmH x
29.21cmD (8"W x 6%"H x 11%" 0 )
with a weight of 14 pounds. The price
is currently $159.95, and it sounds
good too.

WA0ABI

~ CONTESTS a:;::

Tom DiBiase WB8KZD
708 6th A venue
Steubenville OH 43952

Contest Calender
May 11-13 Georgia aso Party
May 18·20 Connecticut aso Party
June 1-2 lARS CHC/ FHC/HTH

aso Party
July 27-29 CW County

Hunter 's Contest

This Month
Georgia aso Party

From 2000Z May 11 to 0200Z May
13. Stations may be work ed once per
band/mode. Exchange QSO number,

12

RSIT, and QTH (Georgia county or
state, province or country). Georgia to
Georgia a so s permitted. Score 2
points per 050 . Georgia stations
multiply total a so points by total
states and provinces worked . OX sta
tions don't count for a multiplier.
Non-Georg ia use total Georgia
count ies worked as mu ltipl ier. Fre·
quencies are: CW· 1810, 3590, 7060,
14060, 2 1060, 28060; SSB·3900,
3975, 7260, 14290, 21360, 28600;
NOVI CES·371B, 7 125, 2 1110, 2B11O.
Appropriate awards. Logs should
show Date/t ime in GMT (UT C), sta
tions work ed, exchanges sent and reo
ceived. bands, emission, and mu lti
p liers c laimed. Check l ists will be
appreciated. Include signed declare
t ion and brief description of rig and
antenna. Entries must be postmarked
by June 10, 1974 and sent to CA RC,
c/o John T. Laney II I K4BAI , P.O.
Box 421 , Columbus, GA 31902, En
close large SASE for result s.

Connecticut aso Party

From 2100Z May 18 to 0200Z May
20. See March 1974 " 73," page 4 for
complete details.

WB8KZD
SCHOLARSHIP AVAI LABLE

T he Foundat ion for Amateur
Radio , tnc., a non-profit organization
wi t h i ts headquarters in Washington
DC, announces its intent to award
three scholarships for the academic
year 1974·75. All amateurs, wherever
resi dent in the U.S. and holding an
FCC license of at least general class,
can compete for one or more of the
awards if they are now enro lled or
have been accepted for enrollment in
a fu ll t ime course of studies beyond
high school.

Application forms and further in"
formation can be requested from the
Chairman, Scholarship Committee,
8101 Hampden Lane, Bethesda MD
20014. Requests must be postmarked
prior to June 1, 1974.

A RMED FO RCES DA Y

This year, as in the past, the U.S.
Naval Academy Amateur Radio Club
wi ll be operati ng specia l stations to
commemorate the Armed Forces Day
Communicat ions Test. In the past th is
opera tion has been very succesful,
resu lt ing in a great number of hams
receiving the colorfu l aSLs com
memora ting the occasion.

The test will be on May 18 , 1974.
Operation will be on 4045, 7385 and
13975.5 k Hz on LSB and USB on
20rn, using the call N0NNN. In addi
tion, the call WU3SNA will also be
used on 3930, 7260 and 14280 SS8,
depending on band conditions, of
course.

All a SLs shou ld be sent wi th an
SASE to the club in care of W3A DO.

MASSACHUSETTS
AMATEUR RADIO WEEK

The amateur radio operators of
Massachu setts i nvi t e all rad io
operators to participate in the 6th
Annual Massachusetts Amateur Radio
Week . A certi f icate of recognition wi ll
be issued t o amateurs who take part in
the operations award program for the
week .

O pe ra t i ng h ours are f rom
0001 GMT on June 9, to 2400GMT on
June 15. Rules: Massachusetts ama.
teurs must work 16 other Massechu
setts amateurs. The rest of the New
England State's amateurs must work 8
Massachusetts amateu rs. All o ther
amateurs in the U.S. must wo rk 5
Massachusetts amateurs. Any band
and mode may be used. A ll stations
partic ipating wi ll exchange signal reo
port , county and state. Logs must
show date, t ime and fr equency of
contact. The certifi cates will be
endorsed for band and mode only if
requested. Applications must be re
ceived no later than July 31, and
accompanied by a = 10 business size
SASE. OX enclose one I RC. Submi t
applicat ions to B i ll H o ll iday
WA 1EZA, 22 Trudy Terrace, Canton
MA 02021 ,

WB8K ZD

Bill Pasternak WA2HVKI6
14732 Blythe Street: 17
Panorama City CA 9 1402

It was in May of '67 that I first
visited Los Angeles. I was on a
business trip and as always my trusty
Twoer was in my lu ggage. Along
about lOPM, after a day of meet ings
and a good dinner I dug the "lunch
box" out, plugged in the % ). whip
and fired up /6 f rom my hotel room
in Santa Monica. Now, that was a
strange sounding round-table; every
time one guy stopped talk ing there
was a beep and another station would
take t he place of the f irst. More
fascinating, everyone seemed to have
the same signal st rength. I listened for
awhi le . th en skooted down band and
made contact with WB6N CF. I asked
Bob about that "odd" a s o up band
and was told it was the K6MYK
repeater. I also learned that a quick

Con t. on paqe 15.
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NOVEMBER COVER
EXPLAINS IT ALL

In reference to your November '73
cover. I find that it states the ama
teurs' opi nion very well. Th is may not
be to the liking of some amateurs, but
you can't p lease al l of the people a ll
of the time . It also seems that the
FCC doesn't p lease anyone at any
time. Keep up the good work against
the FCC and the IRS.

I have, in recent days, been study
ing for my General class license. In a
pa rt o f t he regulations - the pa rt
about t he five princip les that express
the fundamental purpose of the ama 
teur radio service . - it seems there is
some conflict between what Mr.
Walker has done and what is supposed
to be done. One of the f ive pri ncip les
is: Encourageme nt and imp rovement
of the amateur rad io service th rough
ru les which provide fo r advancing
skills in both the communication and
techn ical phases of the art. Obviously,
there has been a misinterpretation of
the ru les by Mr. Walker. Maybe he did
it o n purpose?

J ohn W. Zrb;Jr.. WNI SRQ
Stafford Spri ng? CT 060 76

CASSETTE A SUCCESS
After seei ng your advertisement

and readi ng you r edi toria l regardi ng
the use of your cassette and tape in
learning the Morse Code; and trying to
study the code v ia other means,
thought that your cassette and tape
would be a n easier way of learn ing.

So, I ordered the cassette and tape
and very read ily learned the code and
passed the test at 5 wpm and then
went on to obtain my Technician's
license. As a result, I now hold the call
of WB90AJ .

If it had not been for the use of the
cassette and tape, I do not be lieve I
would have passed the test the first
time around. I highly recommend the
cassette and tape for anyone wanti ng
to learn the code rapid ly . I also have
the tape for 13 wpm wh ich I am now
stu dying and in the near future hope
to go fo r my General Class License .

Ruth Fmch
Wauwatosa WI 53226

WA0DEM ¢

•

CONTEST

n r .... o +'r
•

QSL
~-------

ever

XE1VHF
We would like to advise you and

your readers of our new 2m repeater
no w in operat ion in the Mexico City
area. The repeater has been in opera
tion since last AU!J1st and is the first
fully automatic amateur repeater in
Mexico.

The repeater is sponsored by our
club " Assoc iation VHF de la Ciudad
de Mexico" (Mex ico City VHF
Association) and is main tained by
dues of our members. Call is XE1VH F
and frequency is 16/76. Although the
repeater is fo r use by club members,
a ll vis itors are welcome.

There is no fo rma l rec iproc ity
agreement between the U.S. and
Mexico, however, visiting hams can
contact me at my home address below
and perhaps a temporary permit can
be arra nged. In any event, bri ng a
sma ll rig or a Walk ie Talkie as a way
ca n undoubtedly be found fo r a
visitor to use the repeater. Most of the
fellows speak English and there is
activity on the repeater at all times.

We are p lanning a second 2m re
peate r as well as a 450 MHz UHF
repeater usin g the ca ll XE 1UH F.

RNG XFIWS/W 2GFO. . .rf'C'n ,
President -VIIF As..;o:)(·ialion

Palm as 1460
"1"'"'0Clt v 10. "'"" wo

Phnflt- : 520-79-93

deWN6DHM
I want to thank you, and 73 Maga

zine for the role you p layed in helping
me get some help so that I could get
my license. I also want to thank
Ric hard H. Klotsehe for h is help after
reading you r colu mn " Ham Help. "
Thank you all.

GaTV I.. Wt' !'l("lIlan WN()UIII\I
. San Ow:::o CA 9 2105

n
1 n

you p r' Ln t C"

•

t.ha t

don't

)

insis t

Name Withheld
Sou th Bend IN 4(H,28

CHALLENGE THE IRS
Just a note t o inform you of some

ways to challenge the IRS; I'm not a
tax expert by a lo ng shot. but it looks
to me like a way to at least pay on ly
the taxes you are required by law{?l
to pay. The article was in the Ma rch
11. 1974 issue of U.S. News and
World Report, pages 70-72. It deals
with challenging the I AS on owed
taxes up to $ 1500 in a "small claims"
court. The dec isions are made by a
judge - Qui te often in favo r of the
individuals rather than the IRS. The
decision is final - it cannot be revers
ed by any court - no t even the
Supreme Court.

AT LAST - A CALL!
I have finally obtained an Amateur

Radio License wi th the call WN2UAU.
Now any Novice who reads this lette r
wi ll say. " T hat's wonderfu l. COil
gratu la tions'" the Techs will smi le and
shake you r ha nd, the Generals will
smile, the Advancers will just nod
their heads and the Ex tras will ju st
yawn and say, "So what?" Well , that
document has taken me, be lieve it or
not, e igh teen years to get .

My interest in Amateur Radio start
ed in 1955. The first ham magazine I
bought was CO, December, 19 55. I
remember that it showed a to wer wi th
a 20m beam with Christmas lights
strung up the guy wires and t also
recall Way ne Green (you kn ow h im?)
was edi tor of c a .

The eighteen year long wait was
because of. a dlsasterc us disease called
laz iness. But I fin ally " maste red" the
code and n ow I have th e coveted
Novice License. Now I belong to the
wonderful fra ternity of Amateu r
Radio . Wheee!

R.I". Alabastro, Esq , WN2UA U
Frank fo rt NY 13340

Our a SL Contest Winne r this
mo nth is Jene H. Melto n WA0D EM,
of Dead wood SD. His winning entry is
a representat io n of the Dakota Terri
tory in 1876 . At th e far righ t of the
card is Ms Marth a J an e Canary. And
two ove r from her is one o f the last
known renderings of James But ler
Hickok , done shortly before h is death.

You are cordially invited to partici
p ate in o ur a SL Co ntest and, perhaps.
win a l -year subscription to 73 (and
the envy and admiration of all of your
fr iends). Send us your ca rd TODAY.
Send your card to 73 Magazine,
Pe t erb o ro u gh NH 03458.
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GREATEST of them all! That's the
ARRL 1974 National Convention.
sponsored by Hudson Amateur Radio
Co uncil. Remember the dates - July
19, 20, 21 at the Waldorf-Astoria.
New York City . Three days of ex
cit ing events]! Wide array of demon
strat ions, exhib its and forums featur
ing latest in FM, SSTV , ATV, RTTY,
FAX , Satellites, Antenna design, Tran
sis t o rs, Integrated Circuits, OX,
MARS, ARPSC and much more.
Something to do every exciting
minute fo r YLs & XYLs - Tours,
New York sightseeing. visits to popu
lar TV sho ws. Parties, Fashion Shows.
Meet the ARRL President, vice-n resl
dents. and all 16 Directors! Famous
name Speakers at Saturday Night Ban
quet! Everything for the Non-Ham,
New Ham and Old Timer. For Info.
Contact : AR RL Convention , 303
T enaf ly Road , Englewood , N.J .
07631.
FI.EA 'tARKET/AUCTIO.\ /PIC'\IC!
Hall of Science Rad io Club annual
event Sa tu rday J une 8 lOAM - 4PM
Flushing Meadow Park Queens 111 th
St. 48th Ave. Rain date June 15.
Admission $1.00 sellers $2.00 no
co mmissio ns. Auction service at 10%
fee. Free parking. Zoo. Child ren 's
Farm, Golf, Boating. Museums ad ja
cent. Info 212-699·9400 or write Box
1032, Flushing, NY 11352.

CALCULATOR OWNERS: Use your
+ ' X7 calcu lato r to compute SQuare
roots, cu be roots, sint x) , coslx}.
tan lxl. arcsmtxl, arccostxl , erctanlx].
logarithms, exponentials and more!
Quickly , accurately, easily! Send to 
day for the IMPROVED AND EX
PANDED EDITION of the First and
Best Calculator Manual - now in use
throughout the world...only $2.00.
Unconditional monevbeck guarantee
- and FAST service! Mallmann Optics
and Electronics, Dept. - E5, 836
Sou th 113, West All is WI 53214.

UELP W:\:\TEIl There is a position
open at 73 Magazine for an admini
strative assistant. This is an excellent
opportunity to learn publishing,
advertising, etc ., wh ile living in fan
tastic New Hampsh ire, away from the
rat race . Some ham background,
typing and writing ability would be
helpful. Send resume. 73,
Peterborough NH 03458.

J UNE 2 - SRRC Hamfest - new site
8ureau County Fairgrounds,

Princeton IL. Formerly held at
Ottawa IL. Easy access Rtes. 80 
180 - 6 - 29 - 34. Advance registra
tion $150 before May 20, $2.00 at the
gate. See aST Hamfest calendar or
write G.E . Keith W9QLZJW9MKS.
RFD 1 Box 171 , Oglesby , IL 61348.

TIlE ORIGINAL FM Hamfest Sunday
August 4, 1974, near Angola, Indiana.
Free flea market. entertainment for
ladies and kids. Picnic grounds, camp
sites, boating, food , soft drinks, avail
able, rain or shine. For information
contact : Fort Wayne Repeater Assoc.
Box 6022, Fort Wayne IN 46806.

, ", n, ., ., ., .
"", "·"·"""" ", ", .

S 110, ""., "".S U~

t ZU, ....
S Z_D

".
""I liS
s .., ., .
"." ., ..
"."., "".n...., "".".S 2JS

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

" I 1~, "n., .·..".· ", ", "
,. ,S l S

. , ... ,$ IS, .
S "~

"" H ~"" c...."', , , II lt j, .....
1.......~dSl l1••' J , ....
...."' •• I •• '_'S.'. lO..
y_..,s... II .. 1tI"'.... ISllIl
1IIo_lzt ~__ ISlZlI
DrtIJ111'••Ill - ISJOII
At" 1$<' , 1.( II l MU 15l Oll1 _ n...
1'1 U A, ",w(SI;!i1
SB ! 5<.",,",••. co ", hi , n'" {$9001
Rollo l lolo.. ,.. _ ..... 151961
11."",,_,. - ..III _,. ........ ISJlIl
....... ,.. CIII ,. ltIl lsa~1 .......
liN'" IIW 112 - _ _ (51.,
II...., HII ltll-" _ lSltl _
c.a-.., ..- a..,._ " (11MI
G1 S<.. - ......__0'11 1".)
&0_ GU I - _ . - 1S!'§l1
""',..... KW!o, , ..101,. _ .....
Hwh It· 10ot"'.I".. ".n' _15"1
SIE-4 §1.. .. .... _ 1$oI§I! .
SU....1'. '. ndo 1 (SUel - ...
_ 1II11W.·11I1 1_ _ - lIootr lU ll
Sotoolo-cn .. ~ _- - ... _ .....l_'_ _T_ _Iolo, l_
1_.1" '", 11' - _<VIII
, _ . , - - , .. _ (A lii .
G. _ GU l ot - (111111
I, IC ,lO flO .<.. _ II" ., ..... 1$01001
Ie ' C,IO I !>O "'H••" . _ 'r",' ISl l l) , ,
Co " TV.._ Te 1S,~U '.'..1 ,SloOIlle- ,. y ", U ....... ($.tOOl
e- _ TV_O'-.II '_
~VTIl_k•• _ ._ ISQI! _
.... _nMVTII _ ..... _ .._, 'I"!fl
... . _ n n....-VTR _ _ I I U UI
..,...... ,.. U;H ;lt n - I,k. _lOll ..
Clo. U I . _ ISIOI - ...... _
V l .. " h" "..d - I$l~I . ....... ...•
v ". '0"' un. MH. _ ... ... _ . ··' OI IIU I .
, Cl no.... _ - ISUtl
, _ , ' IlIH ....... _ leH - " __ - IU .c.--. R. - wwy _ ~ ' '' IS''H. _ _ fi l ii
~.MflI "' _ _ I!UIII _
y ..",-.PlMbo_llllll _ _ _ ,.... 51_11._....'... S,,",, - Tl S _'I< IIJU.
E'""••V-. l1 l __ _ ... . . _lllll
H,lOdo, ,_n. JKor. .. , . ISiIII ,.
H,'.... II.........' " ,...,. -'1< IS1201
H" ..~, 1I,I-fM-.-.n. ,.."'.. -.1<. IS9111
1Io HR2 . ... _.
1or_ - _co. " t H . OM ....... _
v_ _ 2Il ~ilS ..H:l ISl!fl-_
y_ _ltZ _ .M"HzIUII _
V_ ' I.,I .IS I II - _ _ IUII
V_ 1...21 I II lSloll _ _.y_ I P 1".M-'1I.1M"' _ lNI
I .". ", s.oc <._"'c" HflI-d 2.. . ,
UM 1 ,.·2)OB - _ IS1SlII " .
SWA IS,Hl l W . " .
toll l. '0 .. 1 - SEI. IUSI•• .
e-ol$otoolI O..., - ..__ 1$10. •.
e- __~- I;l_ISl.., .... _
vT ll _ ... H_ IIml
v__ - _ _ ,,· .
__. c.. - _ ISII

EQUIPMENT FROM 73
The following lis t of gear, unless

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

2~D ANl\UAI. IlES \lOl~ES

flA WKEYE flA\U'...ST will be held
on Sunday, June 16, 1974, at the
Iowa State Fairgrounds. Plenty of free
parking. Flea Market, covered display
booths available, small charge; open
arena. no charge. Dealer displays,
prizes, and expanded XYL activ ities.
Saturday night auto races and c amp
ing-extra. Registration $1 .50 advance
/ $2.00 at gate. Write Des Moines
Radio Amateur Association , 80x 88,
Des Moines IA 50301.

KL'I A~D .\ I A I>ISO;\ Electronics
present the finest in VHF antennas.
144·148 MHz, 7-element to 16-ele
ment; 9-element $31.95; 14-element
$45.95; 16-element $49.95; 220 MHz;
420-450 MHz, 14-element $19.95;
27-element $41.95. Write literature.
All prices FOB Houston . Free flyer .
Madison Electronics, 1508 McKinney,
Houston TX 77002. 713/224-2668;
Nite 713/497-5683.
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FREE C.R 't"STAI.S wit h the purchase
of any 2 meter FM radio. Write for
our deal on the rig of your choice.
Factory -authorized dealers for
Regency, Drake, Kenwood . Tempo,
Genave, Swan, Clegg, Ten -Tee,
Standard , Midland, Hall icrafters,
Galaxy, Sony, Hv-Gain, 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 become one of the
many happy and satisfied custo mers
of Hoosier Electronics. A.R . 25, Box
403 , Terre Haute, IN 47802.
(812) -894·2397.

\I0~TREA L 11..\ \IFEST 74 , August
4. MacDonald College Farm, Ste Anne
de Bellevue. Prizes, Giant f1eamarket,
Technical sessions, Family fun,
$2.50/aduh. Info contact VE2RM,
Box 201 , Pointe Claire -Dorval,
Quebec H9R 4N9.

~lOTOROLA PORTABU:S - Expert
repairs, reasonable prices, fast turn
around time. More details and flat rate
catalog FREE. Ideal Services, 6663
Industrial Loop, Greendale WI 53129.

1t·\:\IFEST! Indiana's fri endliest and
largest Spring Hamfest. Wabash
County ARC's 6th Annual Hamfest,
May 19. 1974. 4-H Fairgrounds, rain
or shine. Admission still only $1 for
advanced tickets ($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 information or advanced
tickets write : Jerry Clevenger
WA9ZHU, Route 4. Wabash IN
46992.

NOW PAYIl'iG $1750.00 and up for
618T/ARC-102 - $1200.00 and up
for ARC-51 - $1500.00 and up for
GRC-1C)6, also parts for these sets. D
& R Electronics, R.D. 1 Box 56,
Milton PA 17847 After 6:00
1·717-742-4604.
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BUY -SELI..TRADE. Write for mon th 
ly ma il er. Give name , address, call
letters. Complete stock of major
brands, new and reconditioned equ lp
ment. Call us for best deals. We buy
Collins, Drake, Swan, etc.. SSB & FM,
Assoc iated Radio, 801 2 Conser, Over
lan d P a r k , Ka nsas 66204 .
9 13·381·590 1

WA NTED: Heath HW-18-1 C.A.P.
SSB transceiver with ac supply, also
Westrex soos. Patr ick Butler, 1B33 N.
Indiana, Peoria IL 61603.

SELLffRA DE 1973 Bell & Howell
Electron ics Home Study Course, 162
lessons, lab, answers. Heath 1-103,
HWlo1 , HP23, S8-600. Want SSB.
Robert A. Pohc rence, 2334 Regal
Court, Lawrenceville, GA 30245.

MOBILE IG NITION shielding gives
more range, no noise. Everything
fro m economical supp ression kits to
custom shielding. Literatu re. Estes
Engineering, 543-A West 184th St.,
Gardena CA 90248.

WA NTED HT2oo, 2 mete rs, any con
dition. State price and condition. Ron
Dlerkens WA60VE, 3367 Ellington
Dr., Altadena CA 91001.

TO UCH-TON E INTERF ACE, One
connec tion pad to rig. 1/2 sec. delay.
Even fits T R·22. $6.95 NY add 7%.
VW Electronics, Box 11, North
Tonawanda NY 14120.

WA NTED : 73 and Ham Radio from
first issue t hrough 1972. Also OST
from 196Q. 1972. Send quote to
William Senior, Picklebrook Road,
Bernardsville NJ 07924.

SE I.L/T RADE Clegg 22er AM $290.
Lampkin 105B clean $130. Write for
mai ler . Send address to: Dale
Hutchi nson WA9KOD , 824 Read
Street, Lockport IL 60441 .

HAtlJCRAFTEltS F'I):\I ·;JOO. Within
factory warranty . Wi ll include extra
11m crystal. Must dispose o f. Cashiers
check $395 for UPS delivery . Billy
Parker, Rt. 1, Big Rock TN 37023.

PRI NTED CIRCU IT TECHNIQUES
FOR THE HOBBYIST. Ferric chlor
ide " suspension etching," cu tting
epoxy glass, screen printing. etc
. . .800KLET 52. TR UMBULL' 833
Balra Dr., EI Cerrito CA 94530.

FAX PAPER: For Desk-Fax, new (not
surplus), precut (not rolls), $15 per
thousand sheets, postpaid worldwide.
Bill Johnston, 180B Pomona, Las
Cruces, New Mexico 8800 1.

WA NT WESTER N UNION IlE5K·
FASK already converted according to
the 1973 CO series of art icles on
conve rsion. Your price , conditio n,
ship ping? Darcy Brownrigg, Chelsea,
Ouebec, JOX 1NO, Canada.

GREATER INDIANAPOUS Hamfest.
Sun~ay July 14, 1974 , rain o r shine,
Ma non County Fairgrounds, all activi
t ies under roof. $2.00 covers gate fee
and prize drawing. For informat ion
write : Wm. J _ Evans, 8104 Crest Hill
Dr., Indianapolis IN 46256.

The Hamburglar

STRIKES AGAIN!

WA2HVK/6

ABN is one of those friendly type
machines t hat I personally like to
operate. It 's also one of the easiest to
get you r rig on channel for. Art has
installed a two-tone system that gives
you both tones if you are on channel,
o r just t he respective low or h igh one
in relation to where your t ransmit
rock sits. Just tweek for the du al-tone,
but do so only when the machine is
not in use. Its a neat system and
avoids all those "am I on frequency"
breaks,

Both Art and his repeate r are still
going strong and a lot of us hope they
will be arou nd for a long time to
come. I have operated many repeaters
in all pa rts of the country, bu t
K6MYK was the first. Needless to say
it holds many fond memories for me.
Then again, any machine thats been
arou nd as long as ABN has to be good.
Try it yourself whe n you are in Los
An geles.

My buddy Dave WB61R L, ca lled
from Stockton the other evening and I
got the word of a fairly new 28/88
machi ne on Mt. Oso. Its coverage is
the northern end of the Central Valley
primari ly into the Stockton area, its
call is WR6ACB. Also, Bill WA6NTW,
informed me that he and Warren
WA6JMM, have their 220 machine
(the 34/94 220 machine I spoke of
last month) installed at its permanent
home some 1800' above the Los
Angeles basi n. Bill says that not only
is its usership growi ng qu ite rapid ly,
but coverage is even better than entici
pared.

... Cont. from page 12.
<'ood-ing

West
tr ip to Henry Rad io would get me the
necessary crystal to make use of th is
new aspect of amateur rad io t hat I
had discovered. Since the next day
was to be a free one, I made the
voyage to Olympic Blvd., and pro
cu red the afo rement ioned rock. An
hou r later, back at the ho tel I was
ready to give this repeater t hing a try.
I won't bore you with the deta ils, but
this was the day that I discovered the
fun wo rld of repeaters thanks to a
ma n named Art Gentry W6MEP, and
his machine K6MYK.

Fro m wha t I have come to learn,
K6MYK now WR6ABN, is possibly
the oldest continua l operation re
peater in the country . However there
have been a nu mber o f significant
changes since the first t ime I used it.
ABN is now FM, operates on a stan
dard channel of 7.8417.24 and has just
installed a du plexer that really im
proved coverage. In similar fashion to
t he Mt. Wilson Repeater Assoc ., the
Mt. Lee Repeater Assoc ., was formed
to provide financial support to the
repeater while leaving all technical and
administrat ive decis ions to the re
peater's owner. It seems that the t rend
toward user support groups is catching
on here in Southern California. This is
the fourth area group to go this route
since t he format ion of MWR A last
year. I like t he concept in that it lets a
given group of hams who like a
particular machine to support it with
out the formality of a club and
without inte rfe ring wi th any policies
set forth by the owners of a given
machine.

5174

5174

517'
em

3/74

m,
rm
8173

12/7'

, 2/7 '

12/73
2/74

J!74

WA2fSD
St8t8 Univ .
of NV
(Alblony)
W4Gf

WOOSR

W-4 LRR

W3BXL
W82DEW
W3MSN
Oot.",

W7JFR

W7DK8
W78VPf6

W88NSU

W4NTB

Ge..- GTX·200No. 12·38
(Mme efllJtwed on C~t

and i...ide of chani, )
Kanwood TS·520
No. 840092
CW·52OI511S fil12.
HR·2 No.Q4.C2879
S8·34 No. 211828
STD 826 No. 011Z68
HT220 No. GJ7321

lin ftom P. , lS$llll$ :
Mfr., Model . Set. No.

VIftU fT·l 0l
No. 820 12219fCW
HR-2 No. 0302030
C1e1lll 218 No. 72Q 13-1068
STD. 826 MA No. Z08078
Dr8ka ML·2 No. 10582
Sonar fR ·2528 No. 21 -4250
STD SRC·851 ·SH
No. 9725
STDSRC·707C
No. 2833
TPL PA-6-IDE No. 1092
RP ME A·22 No . 212
Two Larsen antenna,
Swan Z70 No. M-252616
STD SRC·146A
No. 208070
M¥I<... Luxury
No. 2296
R.lJlItICY HR·2A 2m fM
No. 04·05632
Collins Model KWM-2
No. 13551
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By : Gus M. Browning, W4BPD
Drawer " OX"
Cordova, SC 29039

During the past w inter I have been
bu ild ing up -tl1 rl monkeyi ng around
wi th these FB little ICs. And let me
tell you "Ole Geezers," if you have
not yet tried out these little jewels,
you are about to get th row n ou t of
the ball park! It costs you so little to
learn so much and don 't ever think
you are too old to learn (like I had
been for a number of years). 1n my
case I try to "forget" whats inside the
IC package, I t ry to learn " wh at they
will do ' '', and let me tell you, they
can do almost anything except hand le
real high power. I built up myself a
l itt le pr in ted board w ith two of the
16 p in D IP sockets (the 14 pin D IP
wi ll also fit into th e 16 pin sockets) ,
and one of the TO-99 (round) IC
sockets. Each pin from each socket
comes out to a small banana jack Jr,.,

next I built up a good voltage reg
ulated 5V. supply and a zener con
trolled sv.. 12v., & 15v. supply (all
from the same small transf. and rect
ifiers. The supply also uses banana
jacks. Made up a whole batch o f
short jumper leads with banana plugs
on each end. I can connect " anything"
to anyth ing. When I have a few spare
moments or hours I have a "ball" just
"monkey ing around " wit h all kind of
fC's and ci rcuits. I am learn ing a lot
about what they will do. I am not
interested in "wha t's inside" them !
You will be "amazed" ole buddy!

With the low cost of these units,
wouldn 't it be great if " everyone"
used them in a synthesizer ci rcuit to
control their frequency? Maybe on
cw have the freq uencies spaced, lets
say, every 200 cycles , and on ph one,
maybe every 4000 cycles. Th is is
enti rely possibl e r ight now at a very
reasonable pr ice. We could call th e
various freq uencies " channels" and
then we cou ld make skeds, have nets,
have DX channels listed , etc. A ll
we wou ld have to do is turn a few
switches and listen if t he DX station
is on h is " channel", no turning of
dials or knobs "hunting" for the DX !
You would soon forget about tun ing
and just turn switches or tumblers.
I don't know abou t YOU. but , I am
having a "ball " , learning more then
ever, and not spending mu ch loot.

Sure would be nice for those sun
spots t o get mor e numerous, and the
way it looks ri ght now t o me is, it wont
be too much longer before th is may
becoming to pass. It takes those spots

16

you know for those "long openings".
Considering all this, there is still plenty
of good OX coming through , provid
ed you do a little d igging, and be on
the air at the r ight time for the Ox.

160 METERS: Best t imes is for it t o
be either sun rise or sunset on both
ends, or at least on ONE end. Th is
means that IT IS POSSIBLE for OX
t o be t here almost anytime, because
the sun is either r ising or setting
somewhere in the worl d ALL TH E
TIM E !, Of cou rse it cannot be t o
far into the daylight hours on either
end, otherwise (if you can take the
QRN and loran QRM, etc.). you may
find OX in there almost anytime
du ring the night, but watch closely
plus and m inus sunset and Sunrise.

75/80 METERS: Plenty of very
good OX st ill on thi s band and it's
rather hard t o believe, it can and
IS being worked w ith rath er low pwr.
It even seems that almost anything
works well for you r antenna t oo ,
Maybe all th is is because the compet
ition is not there like on the higher
frequency bands. Such OX as YU,
V Pl, 6YS. 8P6, F , YN, 6W8, CO,
KG4, M I. YO, HC8, YS, HB9, OZ,
HK, HCI, HH2, ZS, G8, ON, CT l,
YV, ZL. 9U , CT2, OL/ OK/ OM. V P8,
LZ, I, TI , CE, V P7. X E, K X S, KV4,
H I, FG7, HA, V K , SM, GW, PA , PJ9,
GM, UK, UC2, UP2, CRG, OX3, El,
KH6, UW 3, CX, and a few more was
all heard, most of them wo rked in
about one week o f operat ion, all on
75 or 80 meters, cw amd SSB. This is
not bad OX for what is considered as
a low f requency band '

40 METERS: We are now beginning
to get into what is called , by many,
" the OX bands", but t o me, working
OX on 40 has most always been a
rat her hard task, especially wi th all
the BC QRM, and ot her forms o f
QRM you have t o battle. When you
co ns ider that all the OX is usually
crowded up in just a sma ll hand ful! of
f requenc ies. I suppose work ing OX
on 40 meters would come a lot easier
i f t here was more space, frequency
wise in w hich you can really operate.
Plenty of good stu ff is there if you can
take all t he various QRM you have.

20 METERS: Now here is what's
considered as the DX'ers bread and
bu tter band . (with 15 meters a close
second at t imes) . Th is is where it 's all
to be found, most of the t im e. I guess
if your DXing time is l imi ted, and if
you want t o work OX in as short
time as possible, this is the band for
you. As a rule I have found that at my
QTH th is band folds up flat abou t 2
A M and opens up again jus t a l ittle
before sunrise. Then the OX fades

out, or at least gets very weak about
9 to 9:30 AM. Opens back up fairly
good about 2 PM for Africa, and
Europe starts coming through a little
later. Of cou rse these hours change "

•little wi th the seasons and sunspots.
This even seemed t o ho ld t rue when I
was at various spots while I was at
many DX spots on DXped itions a
few years ago, EXCEPT when oper
ati ng near the equator, w here the
var ious bands seemed t o stay open
practically around the clock. So I say
20 meters is the DXers Band, but I
warn you this is where the "bic-bovs"
hang out , and if you can stay on the
2nd. layer, you are doing OK!

15 METERS: Th is is a GOOD OX
BAND when it's open, it is a w ide
band (that's how it seemed to me).
The QRM don't seem t o be as bad up
t here, lot less QRN thSl 20, t akes less
power to work OX . This band seems
to be either open or dosed (like 10
in that respect ). t he OX is there or is
not there, none of the half-way stuff
like 20. OX at times are spotty. but ,
just wait until those sunspots get
plentiful and this band will crawl with
OX. I worked W2QHH when I was at
AC3PT on IS, he was only using a 1h
wave dipole and about 60 watts !
You do have to be on when the t ime
is right. Those signals get loud when
the band is wide open. Don' t tak e a
gallon of power and a b ig antenna to
do the trick either. Sometimes when
th ings are "r ight" th is band have been
open all night. It's a good band .

ID METERS: Th is is the " spotty "
OX band a good bit of the time, but
when it is open to a certain area of
the world the signals really "bang"
thru, but , you better grab them when
they peak, because they can QSB
completely to S.ql in just a few
minutes. Propagation north and south
is the last to go out, and seems t o
get very good r ight after th e band
goes out t o the rest of th e world.

Best t imes for north-south path here
is late in the aftern oon, the Pacifi c a
bi t lat er. sometimes along w ith the
the JA 's. Power don 't seem to make
a big difference on this band , and
QRN is not a problem like some of
the lower frequency bands.

One of my friends tram Bhutan (AS l)
came by and visited me. We had a FB
"eye-ball" QSO and, maybe one of
these days I may be back over there
and give out some more QSO's from
th is last "Shencra-Le". jus t abo ut th e
most beaut iful place I have ever seen.
And , th e peop le are the best and most
k indest of any I have ever met. Sure
would be nice to visit th is count ry
again and t o be on the other end of
real OX. once more ! ~...L

That's it fo r th is month , ,.-
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CD
K enneth W. Robbins WI KNI
835 Woburn St.
Wilm in gton M A 0 1887

IGNITION SYSTEM

T here seems t o be unlimit ed possibilities
in t he applicatio n of integrated circuits

to various problems throughout applied elec
tronics with further inherent benefits o f
relia bility , miniscule power consu mption,
easy procurement and lo w cost. This paper is
a case in point where their use yie lds
improvement , simplif ica tio n and cost reduc
tion o f a CD ignition system described
previously ,1

A maj o r design problem in capacitor
discharge ignition is the de/de converte r
which supplies HV B+. It must have the
greatest possible efficiency , lo w internal
impedance and yet be able to sustain a
period ica lly shorted ou tput without distress.
The co mmo n self-oscillating type is ge nerally

employed ; it does a good job hut req uires
co nsidera ble ca re in transformer design o pti
mizat ion of feedback and biasing to ensure
good transistor switc hing pe rforma nce and
pe rhaps so me empirical adjustments to o b
tain a desired freq uency Tak ing a cue from
the o ld days of radio where simple CW
key ed oscil la to rs delivering po wer to an
antenna were mu ch improved by go ing to
M.O.P.A. (Master Oscillator Po wer Ampli
fier), we also find a num ber o f ad va ntages to
this metho d of power genera tio n when
applied to the co nvert er problem . Circu it ry
evolved which co nsists o f a 50% duty cycle
multivibr at or that determines freque ncy in
dependen t of transformer cha racterist ics a nd
loading, power t ra nsistors are switched o p-
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Fig. 1. The IC CD Ignition sys tem. See text for details of T l and T 2.
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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 'h wave dipole
-FCC accepted for repeater application
- Based on EIA Standard RS-329

mechanical
Vertical element-Ill"'

long, 1·1/8" telescopic
to 3/8" OD high
strength aluminum

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

Connector-SO·239

Wind load-26 pounds
at 100 mph.

Wind survival-l 00 mph.

Completely self- supporting

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

electrical

6 db. gain over Y, wave dipole

Omnidirectional radiation pattern

Maximum radiation-at horizon

50 oh m feed impedance

Field adjustable-14Q-150 MHz

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

8andwidth-6 MHz for 2: 1 or better SWR

Power-one kilowatt FM

Feed-Shunt with D.C. grounding

Radiator-5/8 wave lower section, %wave
phasing, 5/8 wave upper section

15800 commerce pork drIVe,
brook pork. ohio 44142

•
trorucs

L--cOrporatl
Exporter: Roburn Agencies, lnc.,

New York, N.Y.

THE HUSTLER MASTER GAINER
MODEL G6-144-A

Shipping Wt.: 6.8 Ibs. Price: $52.95
Available irom

all distribut~rs the best!
who recognize

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



timaUy for high e fficiency, oscillator drive to
the power amplifier is easily gated off in
response to a sho rted o ut put co ndition and
HV B+ can be regulated at a chosen value by
selection of a resistor. TTL logic devices are
the magical " Black Boxes" that make the
task so easy.

Two sectio ns of a triple 3 input NAND
gate make up a multivibrator that free-runs
a t abo ut 10 kHz, th is being determined by
capacitor values. Another pair of 3 input
gates fun ction as a low level push pull driver
working into a class B PNP/NPN power
amplifier. It is these gates that control the
flow of square wave oscillato r driv e to the
power stage, normally permitting signal
passage but inhibit ing it when either maxi
mum B+ is reached or SCR firing reflects a
momentary short ed output. The remaining
two gates arc used as inverters to obtain
proper logic sense for circuit o perat io n.
Although this design calls for two 74 10 ICs,
other types may be used (a 7420 and 7404
for example). Recent appearance of so-called
'Three lead' IC voltage regulators- greatly
simplified the selection of a low o utput
impedance device capa ble of providing both
SV logic B+ and 220 rnA current pulses
required by the PNP drivers. A I Sri emitter
resistor sets this limit current as a compro
mise between unnecessary power drain a nd
storage capacitor recharge time which is
about 1.8 milliseconds at a B+ of 3S0V. Full
spark energy up to 500 Hz is availa ble while
good convert er efficiency is indicated by low
12V cu rrent drain at various spark repetition
rates and chassis-mounted heat sinking of
the 2N30SS transistors being sufficie nt for
cooli ng.

The transformers will have to be fabri
cated but they are quite easy to build. Tl
seconda ry has 15. 24 meters o f No.26 Form
var insulated wire put on in 6 bank winding
sectio ns, insulat ed with plastic tape. Then,20
turns o f No.14 insulated wire evenly spac ed
around the core are added a nd centertapped.
T2 was made up using a yellow dot tuning
core from a e TC coil form (slug is 5 mm in
diameter by 10 mm long) and has a 30 turn
secondary of No .36 wire and a I tum
hookup wire primary. This item can also be
made up from an unshielded iron core rf
cho ke o f 30 to 100 microhenrys with a
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couple of turns wound over it. When the
main SCR fires , T 2 has only to develo p an
osc illat ion burst su fficient ly energetic fo r
firing of the sensit ive gate lat ching SCR;
pulse shape o r duration are unimportant.

Storage ca pacitor energy is " dumped"
rapidly into the ignition coil primary by a
power SCR but triggering and reset o f this
hard-working device is not too easy ju dging
by component count required to obtain
positive results as shown schema tically and
discussed in a previous article." This aspect
o f CDI was also dealt with at so me length in
the author's first effo rt. Preliminary tests
using an RS flip-flop made up of TTL gates
to contro l SCR firing and reset worked fairly
well but not 100% due to spurio us pulses
upsetting toggling . A small SCR latch is
immune to this difficulty once fired and to
insure positive reset in the present circuit,
a node voltage becomes negative with respect
to its cathode for several microseconds at
point closure time. Test s in two cars whose
sum total of mileage is about three times
around the world with this trigger and latch
circuit insta lled has proven its worth. Even
though electronic ignition can tolerat e a
considera ble increase in point contact resis
tance, this is a fallacy because if resistance
has gone up, the regular Kettering system
will be inoperative if switch back from "CD"
to "Normal" becomes necessary. Current
bleed o f fractional ampere through the
points appears to be a sat isfac tory solution.

If you've been thinking about const ruc
ting a CD ignition but have hesitated due to
cost, this one figures out to about $ 15 for
parts and low cost surplus semi-conductors.
It can easily pay for itself in fewer tuneups,
improved wintertime start ing and a little
better gas mileage. If that won't do it, how
a bout being o ne of the fir st with a home
brew " CD! with ICs!"

...WI KNI

I " Improved Low Cost C D Ignition", K.W.

Robbins, 73 Magazine, June 1972.

2 "A New Dimension to Monolith ic Voltage
Regula tors" , Chu & Oswa ld, IEEE Transact ions on
BC & TV Receivers, ~I ay 1972

3 "Add-on Elect ronics for Your Car", F. W.
Holder, Rad io-Electronics, April 1972
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electronic time & weather instruments
Top left is the Heathkit 10-1390 Digital Ther
mometer. A solid-state device that monitors
indoor and outdoor temperatures. Switches
set thermometer for alternate display of in
door/outdoor temperature at 4-second inter
vals, for constant display, and for readout in
either degrees Fahrenheit or degrees Centi
grade. Includes 85' cable and 2 sensors .
$59.95" . Mailing weight,S Ibs.
Top right is the Heathkit GC-100S Electronic
Alarm Clock. A six-digit timepiece that dis
plays hours, minutes and seconds on highly
visible cold-cathode readout tubes. Gentle
"beeper" alarm can be set for 24-hour cycle,
features snooze switch for seven more min
utes of sleep. Displays time in 12-hour, or 24-
HEATHKIT ELECTRONIC CENtERS. Unlla or Schlumbe.ge. Products Corp
ARIZ,: Phal"' .; CALI F.: Anah e,m, tos Ange les. Pomona. Redwood Ci ly. Sa n
O'ego (La Meu ). Wood land 11 .115; COLO - Denv.r: CONN,: Ha,lIo,d (Avon );
FlA Miam, (H" leah). Tem pI. GA _ "'!laflla. Ill. : ChIcago, Downers Grov.:
INO Ind,anaPOhl; KAN SAS t< ansu e.l y ( Miss,on) ; l(y Loui,,,,,,•. LA.: New
O'leans ( I<enn., ) : 1.10 aslloma••. RockVIll e; MASS ' Bailon (Wellesley):
J,l ICH Dflt,o 'i . MINN ' "" n n••POlis (Hopl<,nsl; I,l O . Sl tou,s . NEB ' am..... .
N J F." tl",n . NY.. BuU.1o (Amll.tll) . N_ Yor~ C,TV. Jericho, LI.: Roe "es·
Ie< . Wh,'. PII ,nS, OHIO ' C,ne,n"lt , (WOOd la",nj . Cl...~.nd. Columbus: PA
Pft,lld""p" ,• . P,nsbu 'll": R. . P'OV 'd....e. (Wa"" ,e~ l , TEXAS O.U••. HouIIQ<l :
WA SH S",.n l• . WIS l,l ' I.... ukee
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hour format. $54.95". Mailing weight, 4 Ibs.
Below is the Heathkit 10-1290 Weather Sta
lion. It has Uni/MagO barometer for 2Y, times
greater pointer deflection; 8 wind-direction
compass points that light-up in combination
to give you 16-point resolution; wind speed
indicator with 2 switch selectable ranges,
0-30 and 0-90 mph; dual-sensor thermometer
with switch selection of indoor and outdoor
temperatures. Includes weather cup and wind
vane assembly, simulated walnut housing.
$89.95" . Weight, 9Ibs., 50' cable, 5.95", 2Ibs.;
100',9.95", 4Ibs.; 150', 14.95", 6lbs.

r;';;~OM;;-';;;~;;-;-';-----__
I Benton Harbor, Michigan 49022 •.•.

I 0 Pie", "0' FREE "eolh';' C,','og.
I 0 Enclosed is $ , plus shipping. I,
I Please send model(s) I
I Name I
I Address IICity state Zip I
L ~~~~~~~~~~~~_~~~~J

73 MAGAZINE



ADDING

AUDIO

John J. Schultz W2EEY
c/o RLC Inc.
3 0 East 42nd St.
New York NY 1001 7

dBs TO THE

COMPRESSOR

S imple audio co mpress io n units can
easily improve the apparent effective

signal st rengt h of any SSB transmitter by
severa l dB under difficult weak signal condi
tions. Simple audio co mpressio n is not as
effective as rf speech clippers as many tests
have demonstrated. However, with fre
quency response shaping and "soft" clipping
added to an audio co mpressor , the latter can
be made almost as effective as much more
elaborate speech processing methods. This
article desribes how various simple accessory
circuits can be added to any existing audio
compressor which will considerably improve
its effectiveness. The circuits which are
added all operate at audio frequencies so no
co mplicated co nstructio n is required . The
cost is minimal when one considers that they
ca n produce several dB more eff ect ive signal
stre ngth under poor signal condit ions. This is
especially true when o ne considers what the
cost would be to in crease one's signal
stre ngth by 3 dB by conventio nal means.
That means doubling transmitter power , a
directive antenna array , etc .

Frequency Response Shaping

If one uses any type of co mpressor/
preamp , it operates o n the basis that audio
levels beyond a certain threshold activate a
gain redu ction circuit which reduces the gain
of some circuit early within the compressor/
preamp unit. Input signals below the
threshold are amplified fuller and those
e xceeding the thresho ld activat e the gain
reduction circuitry so that the wide varia
tions in input signal levels are compressed
into a much sma ller range of output signal
levels. Although many co mpressors have a
sta ted fr equency response which includes
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o nly the 300 to 3,000 Hz range, this
restricted frequency response is not shaped
sharply before the gain reduction circuitry is
rea ched. The result is that if o ne uses a wide
response microphone, the gain reduction
circuitry is ofte n activated by low fr equ ency
audio/signals which are not passed anyway
by the SSB generation circuits in the trans
mitter. The result is that the audio compres
so r's action is partially wasted on responding
to audio signals in a range which are later
rejected and are not useful for voice int elli
gibilit y. The result is at least a partial wa ste
of the compressor's effectiveness.

The rather simple solutio n to this situa
tion is to frequency shape the audio signal
input to the compressor before any audio
co mpressio n action is started. One often
hears about so me type o f microphone which
seems to have a particularly effective re
spo nse or audio " punch." Using such a
microphone before a good co mpressor oft en
makes several dB difference in signa l effec
tiveness. However, this type o f effect can be
duplicated using almost any simple type of
microphone if a frequency shap ing pre
amplifier is used before any ex isti ng audio
compressor! A suita ble circuit is shown in
Fig. I. A low noise FET prea mplifi er is used
to provide initial gain fo r a high impedance
microphone input (low impedance via a
matching transformer). This stage is fol
lowed by a lo w and high rolloff circuit
which can provid e about a 15 dB boost or
rolloff to frequen cies centered o n approxi
mat ely I kH z a nd extending both higher a nd
lower than this center frequ ency . By the
adjustment o f both pot entiomet ers, o ne can
just a bout du plicat e the sou nd of any
c o m m e rcially ava ilable co mmu nicatio ns
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microphone as it is heard afte r the audio
co mpresso r. It canno t , of course, compen
sate for the directional pickup characteris tic
of a microphone which may be of considera
tion when a location with high background
noise is in question. But it can compensate
to a very great degree for individual voice
characterist ics when used with a given micro
phone and this is the main advantage of
using the circu it in conjunctio n with a given
audio compressor. This init ial frequen cy
response shaping is useful by itself but
particularly worthwhile when combined

wit h "soft" clipping and fu rther freq uency
response shaping as described next.

Soft Clipping

Soft clipping refers to the type of limit ing
actio n that takes place when a sine wave
signal is fed into a clipping circuit, such as a
diode pair. but where the sine wave is not
cut off along a fl at line on its positive and
negative excursions. Rather, the sine wave is
rounded off abruptly and a far less harmonic
rich output is produced. "Soft" clipping is
not well defined and where a diode provides
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Fig. 1. Shaping circuitry to be added ahead of existing compressor.
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an experience in relaxed operating enjoyment

LINEAR SYSTEMS, INC.
220 Ai rport Blvd., Watsonvill e. CA 95076

SB-36-personalized station and-with half-a-thousand watts
p.e.p. input, a table-top powerhouse. But much more! Picture the
precision, 6·d igit co unter that reads out your frequency as
fast as you can spin the free-turning, counter-weighted tuning
knob. And see how Ril (Receiver Incremental Tuning) obsoletes
older, zero-beat-only transceiver operation-prevents leap
frogging. Push the RIT button-zero-in received sigs ± 7kHz
without effecti ng transmit frequency ! Also, change sidebands
without beat note shift or retuning. It takes two 9MHz crystal
lattice f ilters to do this job. 5B-36 has 'em.

SBE

• Full coverage, SSB /CW,
80-40-20-15-10 meter bands.

• 500W c.e.p. power input.

• 6.diglt t requency counter
reads to 100 Hertz.

• selectable USB /LSB/CW.

• Receiver Incremental Tuning.

• Double conversion receiver
with f ract ional uV sensitivity.

• Pane l multi-meter: "5" units,
plate MA, RF out, ALe.

• 51 trans istors (6-MOSFETS),
32 diodes, 6 vac uum tubes.

• 115/230VAC supply, speaker,
In matchi ng assemb ly cabinet.

WRITE FOR COMPLETE BROCHURE.
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soft clipping by its basic characte rist ics, it
may be regarded as a poor diode fo r cli ppi ng
purposes where a very sharp, hard clipping
characterist ic is desired. Also, one can pro
du ce soft clipping by driving a diode pair
through so me resistance so the diode
operates over that port ion of its character
ist ic where it has a ra pid curre nt /voltage
change charac terist ic. The diodes opera te as
a form of a variable resistor element , one
dio de in the pair responding to positive
going voltages and the other to negative
excursions.

The latter type of soft clip ping is used in
the circuit of Fig. 2, which is meant to be
placed at t he output of an ex isting compres
sor. Most compressors provide more than
e nough output voltage, usually several volts,
to driv e the clipper circuit. If the co mpressor
has an output level control, it shou ld be set
to provide full ou tput for initial adjustment.
The clipping can be adj usted by mea ns of
the variable resistor in series with the diodes.
The clip ping it self is not meant to be in
act io n consta ntly but only as a further
adju nct to t he basic compressor action.
Peaks which the compresso r doesn 't handle
are acted upon by the clipper and the overall
average to peak ratio of the processed audio
signal is increased without significa ntly more
disto rt ion.

The output level o f the clip per is very low
and it should be followed immediately by a
good low noise amplifier. T his act io n, in

' 9 ·I2V

the FET stage and still have the fin al outp ut
level more than sufficient t o drive the audio
input for any transmitter.

The fil ter fo llowi ng the FET stage is a
carefu lly designed dou ble unit which pro
vides ext remely sharp attenua tion of fre
quencies higher than about 3,000 Hz and
continues to provide excellent harmonic
a tte nua tio n up to 30 kHz or more. If o ne
can o btain the induc tors (commercial types
are ava ilable in the correct values), this type
of filter is highly recomme nded because of
its excellent harmonic filtering capabil ities.
Unfo rt una te ly, miniature audio chokes of
good quality are not very in expensive, un
less obtained from surplus sources.
Therefore, Fig. 3, shows an alternate type
filt er using only one choke which is only
slightly less effec t ive, Audio chokes which
provide a Q of 60 at least at a fe w thousand
cycles should be use d . One side of the audio
t ra nsfo rmer winding canno t normall y
su bst itu te for a choke eve n though it may
have the correct inductance. The increased
resistance of such windings and other charac
terist ics deli berately engineered to provide a
broad frequency response in the transform er
result in a very low Q fo r the windings. A
few tra nsistor transformer wind ings the
author measured had Qs of 1 - 2!

Construction and Adjustment

The auxiliary circ uitry described is best
constructed on perforated board stock and
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Fig. 2. Clipper and f ilter for use a t output of existing audio compressor.

fac t, is o ne o f the most important considera
tio ns in making the circuit effective. As
shown in Fig. 2. the clipper is followed by a
low noise FET voltage a mp lifier stage which
has a broadband, flat frequ ency resp onse.
The voltage gain is sufficie nt to provide fo r
the loss in the filte r in the drain output of

MAY 1974

placed in t he same enclosure as th e au dio
co mp ressor wi th which it is used The photo
shows the construction used by the aut hor,
although there is no need to fo llow any
particular circuit lay out. Two co mmercial
ty pe au dio c hokes are shown being used .

The adjustment process may seem a bit
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ADVANCED
-AMATEUR

TECHNOLOGY
from

Amateur
Net

$199
ScopeStation Monitor

o Features :

o
o

Compat ible with most all transmitt ers
and t ra nsceivers
Provision fo r all mode monitoring:
SS8
CW
AM
Rny

o All essentia l func t ion s front panel ad
justab le

o aunt- In 1500 /1 900 Hz Tone Ge nerato r
o Vertical input - 3 180 kHz - wit h

455 kHz and 9 MHz optional

Fo r the cleanest signal on the band. add
t his versatile accessory to your station
t oday.

Av ail able soon fro m you r deale r

Price and seeerueeucns svbfect tc change without notice

NEW!
YO·IOO

YOUR ASSURANCE OF PERFORMANCE
AND QUALITY

YAESU

V_.
_.-...

i'" "r:..• • ~

:-=;"1: e-r- e._- ..-... _.-
r.'r: " '.

- - - - .' - (.;1; • e:•• • • •- i]:; --- 7~"'! ~. -=- .' " r;,!- .= : • •

Features :
Total s pectrum coverage: 160. 80. 60·. 40 . 3 1·.
25· , 20. 19·, 16·, 15. 13·, I I- . CS "', IDA, lOB,
IOC·. 100·. 6·. and 2· Meter bands

o Provis ion for all mode reception and filters : SS B.
CW... AM··. RTTY. and FM"

o Complete t ra ns ce ive capabi lity wi t h 10 1 series
o Rel iab le, plug·i n circui t boa rd s
o Better t han 1kHz readout on a ll band s
o Selectable fast or slow AGe
o Built-in noise blanker
o Fixed channel crystal control provision
PLUS MANY MORE EXCITING FEATU RES.
ANOTHER FIRST FROM YAESU!
( ~oP t i ona l plug-in crystals) (Uoptional filters available)

Ava ila ble soon f rom you r d eale r
Pr ice and specifications subject to change without notice

Amateur
Net

FR·IOIS • • $499

ALL BAND, SOLID STATE
COMMUNICATIONS RECEIVER
o
o

NEW!

VISIT YOUR DEALER FOR MORE INFORMATION ON THESE AND THE COMPLETE YAESU LINE
Full Sil month dealer warrant)' with faclOf}' serv ice available for continued aft" warrant)' service backup

ADIRONDACK RADIO SUPPLY 51U4H350
185 Wesl Mam Sneer, Amne,dam, New York 12010

AMATE UR elE CTR ONI CSUPP l Y 4144 424200
4828 W. Fond du Lac Ave. , Milwaukee, Wise. 53216

AMATEUR el ECTRON IC SUPPLY 305·894·3238
621 Commonwellth Annue, Ollando, Florida 32803

CW elECTRONICS 303·244·5523
1401 Bllke St. Deny". Colorado 80202

elE CTRON IC EXCHANGE CD. 508·834-9000
608 Plpworth, Metame, LouiSiana JOo05

FRECK RADI OSUPPLY 704·254·9 551
38 Biltmore Avenue, Ashevi lle, NOllh Calolina 28807

GRAHAM ELECTRON ICS 317·634·8486
133 S. Pennsyln nil SI., Indianapolis, Indilna46204

HAM RADIO CENTER 314-993-6060
B342 Olivtl Blvd., St. Louis, Missouri 63132

HAM RAOIO OUTLET 415·342·5157
999 How"d Avenue, BurlinlJllme. Calilolnil94010

HAMTRON ICS 215·357·1400
4033 Brownsville Rd. , Trevose, Pennsylvania 19047

HARRISON RADI O 516·293·1990
20 Smith Street. farm mgdale,lI, New YOlk 11 135

HEN RY RA DIO 213·212-tlB61
11240 W. Olympic Blyd., Los Angeles. C,lil. 90064

JU GE ELE CTRONICS 811-926-5221
3850 S. Freeway, Fort Worth , TelliS 16110

QUEEN CITY elECTRO NI CS, INC. 513 ·931·1511
1583 McMakin Ave., Cirn: infllli, Ohio 45231

RACO MELECTRONI CS 206-2 55-6656
15051 S.E. 1281h sr, Renton, Washington 99055

WEBSTER RADIO 209-224·5111
2602 A$hlan. Fresno, California 91326

WI LSON elECTRONICS 702-451-5191
P.O . BOX 116, Pinman, NeYadaB9044

YAESU MUSEN USA INC.
7625 E. Rosecrans Ave., Unit # 29, Paramount . CA. 90723
(213) 633·4007
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confusi ng especially since so many poten
tiometers arc present , including those pre
sent in the basic compressor. Ho wever,
approached step by step the adjustment
process is basically simple. Set up the com
pressor first as it is used normally for best
results. Then, co nnect only the circuit ry of
Fig. I to the input of the compressor. Adju st
t he rolloff potentiometers in different com
binations for the most effective audio sound.
This can be done running the compressor
o ut put through any good audio amplifier
a nd listening to it over some headphones.
However, one can become co nfused by this
method whe n liste ning to o ne's own vo ice. A
far better procedure is to use an over the air
check with a loca l station . The o ther stat ion
sho uld , however, co ns tantly reduce the rf
and not the af gain on the sta t io n receiver to
simula te a barely readable DX signal. One is
interested in inte lligibility under poor con
ditions and no t fideli ty at this point. T he
audio input level to the co mpressor (part of
the compressor) may also have to be adjus
ted to prevent over driving the compressor.
If problems with rf feedback are encoun-

10 H
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Fig. 3. Alternate filter design to be connected
between points A and B in Fig. 2 instead of filter
requiring two inductors.

tered, use a rfc o f I to 2 mH in the input
lead from the microphone to the circu it ry o f
Fig. I.

Then, the circu it ry of Fig. 2 with either
filter. is co nnect ed after the compressor
being used. A similar type of adjustment
process is gone through by adjusting both
the o utput level cont ro l on the compresso r.
if it has o ne. and the varia ble resistor in
series with the clipping diodes. The correct
adjust me nt point is a compromise between
distortion genera ted and improve me nt in

audio effectivness. If the co mpresso r is only
intended to be used for DX contacts. adju st 
ment should be made under simu la ted weak
signal reception condit ions . A final adjust
ment can be made then by going back to the
rolloff potentiomete rs in the input circuit ry
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MORE RANGE ••.
with NO NOISE

CU STOM SYSTEMS
KITS . AC CESSORIES

I

ELI MI NATE IGN ITION NOISE
ELECTRO· SHIELD"

-;;;,;:~yO~UR ENGINE
FROM

The aut hor tried the auxiliary circu it ry
described with three different types o f con
ventional solid-state audio compressors.
Each unit was meant to be o riginally co m
plete in itself and have a co mmu nications
vo ice frequency response. In ea ch case.
greater punch cou ld be obtained under poor
reception co ndi tio ns by adding the auxiliary
circuits. The effective gain was estimated at
lea st as several dB. Under st ro ng local
co ndit io ns. no improvement may be noted.
the sa me as with most audio compressors. In
fact . so me statio ns will report the audio
d istortion as being u ndesira ble but no t
severe.

When o ne co nsiders the expense involved
in building the accessory circuits described
to obtain more effec tiveness o n OX contacts
as opposed to increa sing power or an tenna
gain the circuitry described represents very
good value. If the type of equipment yo u are
using works better when a co nventio nal
a udio co mpressor is added it will work
so mewha t better when th ese accessory err
cu its are used.

. . .W2EEY
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U timate Transceiver

$995.00
A $ 100 deposit will insu re
ear ly delivery and guarantee

•pr ice

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.

And get a load of these ather 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 (p rogrammable ) 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 to. reeder s and decoders
• Bu ilt-in touch tone pad
• Full LED Digital readout
• Built-In S Meter also se rv es as VSWR bridge, power output meter, battery indicator, deviation

indicator and discriminator meter.
• Audio output 4 watts @ 10% THO
• 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 1100 Fahrenheit
• Size: 4" H x 8" W x 10" 0 Weight: 10 pounds
• One million channels 11000 Rec. x 1000 Erans.!

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

15GG River Street
New Rochelle NY 10801 (914) 235.9400

AMATEUR PRODUCTS DIVISION



F ND NG A
FOR THE

Steve Morgan WA8QNR
101 Cosmos Drive
West Carroll to n OH 4544 9

N EW HOME

MOB IL E RIG

W hy is it that women do not under
stand the n eeds of a man? Man

enjoys a cold beer afte r a hard day at the
office. Man e njoys the weeke nd footabll
games o n TV, and man enjo ys a comfortable
home for his mobile rig.

Our 1954 clunker had seen beller days
and the XYL and I decided to put it to rest
in favo r of a mo re modern ma chine. She had
visio ns of a super car with a n ice bench type
fro nt sea t, plen ty of leg roo m, and a t runk
large enough to put half o f Sears & Roebu ck
into it. I agreed with the laller two , but the
bench ty pe front sea t would have to be
replaced with bucket sea ts - and no co nsole.
I didn' t wa nt anything in the way that might
cause the rig to be cramped . So off we went
down to Honest Johns's Chevroford place to
get o ur dream ca r.

We spent about an hour just looking at
price tags. This is a very important step in
buying a new home . The price must be lo w
enough so you ca n st ill affo rd to put gas in it
aft er the monthly payment has been met,
but it mu st also be high enough so your wife
can tell a ll o f her friends that we just bought
a new " X number o f dollars" car. So after
checking o ut t he prices and play ing h ide and
seek with the salesme n, we decid ed to start
lookin g at the features that each o ne in o ur
range had . The first o ne had enough roo m
under the da sh for a good size transceiver,
but not enough room for more than o ne rig .
I was planning o n running at least the hf
bands and t wo meter F l\.1, so I needed a lo t
o f roo m. The next o ne had all the room that
I co uld ever use up fro nt , but you could n't
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ge t a good size watermelon into the trunk.
The third o ne, and last o n o ur list of
eligibles, was a perfect compromise between
o pera ti ng room up front and Sears space in
the rear. In fac t, the trunk was so big I got
the idea o f putting an amp lifier in it.

My wife wasn 't too crazy about the
bucket sea ts and the salesma n kinda frown ed
when I asked if I could o rder it without the
console , but they both gave in and we
o rdered the ca r. I le t my wife choose the
colo r to get her to forget that there would
be no conso le fo r her to clutter up with her
trading sta mps and eme rgency bottles of
make-u p. When I clea ned o ut the glove
comparme nt in our ' 54 t rade-in, I found
enough stamps to get a new 25-inch color
TV co nsole with record player and radio (I
d idn't tell her that, though , she thinks I
bought it for her birthday-actually I spent
the money o n a new (used) FM rig).

We go t the car three weeks ago and my
wife is crazy about it. I fou nd that I had
miscalculated though - there is enough
room under the dash for three rigs, so I a m
now operating mobile o n 80 through 2
meters. That heavy-duty rear bumper that I
o rdered su re co mes in handy for mounting
all o f those an te nnas (she didn't know about
the bumper and I told her tha t the factory
mu st have made a mistake). I took the car
down yesterday to see about a noise under
the hood and had them install factory air
condit io ning in th e trunk to keep the ampli
fie r cool. Don't know what I'll tell the wife
when she disco vers it , maybe I ca n tell her
that it's an anti-pollution device!

. ..WA 8QNR
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1S 520 Kenwood's go every place
• . . . do everything transceiver

The new TS-520 is the transceiver you have
wanted, but could not buy until now. It is a
non-compromise, do everything, go every
where 5 band transceiver for SSB or CW that
performs equally well at home, in an auto
mobile, airplane, boat or trailer. The TS-520
features built-in AC power supply, built-in
12 volt DC power supply. built-in VOX with
adjustable gain delay and anti-VOX.
The price $629.00
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... the ultimate transceiver. The promise of
the transistor has been fulfilled . Here is the
transceiver you will want to own ... whatever
you have now, get ready to trade up. Its im
portant features are far too numerous to list.
Its specifications are superb. The TS-900 is
unquestionably the best transceiver of its kind
ever offered. The price $795.00
PS-900 (AC Supply) $120.00, the OS-900
$140.00

I - -
TS 900Kenwood's superb

- state-of-the-art SSB transceiver

R·599A Receiver

The R-599A is the most complete re
ceiver ever offered. It is solid state.
superbly reliable, small and lightweight,
covers the full amateur band ... 10
thru 160 meters. CW, LSB, USB, AM,
AM.N and FM.
The price . . .• . . .. . . . . .. $459.00
The T-599A is mostly solid state ...
only 3 tubes, has built-in power sup
ply, full metering (ALC, lp. RF out
put & high voltage) , CW·LSB-USB-AM
operation.
The price $479.00 T·599A Transmitter

Please call o r write f o r complete specifications. Also available at Kenwood dealers throughout the U.S.

erees sublett to cllange Without notice.





Only STANDARD
sells more STANDARDS

than ERICKSON!

M
E
T
E
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and here's
ANOTHER
ERICKSON
SPECIAL

SRC-826 MA
A better BEST BUY than ever .

Hanclhelcl

Another Best Buy from Erickson

YOUSAVE

$369.00

$319.00

$50.00 ! !

Special

YOU GET Standard's 826MA, the best l Zcharmet
IO-watt solid state rig on the market, factory set up
on four channels plus crystal coupons for eight more
channels (J 6 of Standard's lifetime Astropoint crys
talsl} of your choice; with helical-resonator front end
receiver, built in provision for tone-coded squelch,
rear panel test point/monitor/control sockets - 01/ in
one compact, reliable package - at a GIANT $119
ERICKSON saving! !

Ship ping prepaid for cashier's check or MO.

List Price

Our Price

$398.00

80.00

$478.00

$359.00

$119.00

SRC-146A with:

• Delu xe basecharger
• "Stubby" antenna
• Leather case
• Ni -cads

• 94/94. 34/94 and one
other channel of y our choice

OUR OEAL:

826MA list

+ 16 extra x tals

Package list price

You pay only

YOU'VE SA VED

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

RICKSON COMMUNICATIONS
3501 W. Jarvis, Skokie,lt 60076 (312) 677-2161
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Billy L. Nielson DL5 KS
6 58 7 Baumholder, Germany
Ge b. 8006 A p t. 1b

INTERFERENCE SUPPRESSION
FOR AMATEUR BOAT OWNERS

M any articles have been writte n about
interfere nce suppression for mobile

radio ama teurs, but litt le if anyt hing has
been wri tten about using these same pri n
ciples on marine engines fo r our many
maritime mobile fr iends. For one t hing,
there is very litt le difference in the engine
used in a car and the o ne used in a boat. The
main difference is in the method of cooling
and shie lding for protec tion against wa ter. It
is the aim of this article to provide a few
hints and shortcuts to interfe rence suppres
sion fo r boa t owners.

One of the first requireme nts is patience
in locating the trouble area . Next is having
or taking the time to correct the problems
found. A very useful aid in finding fau lty
areas is a simple tool made by tak ing a .5 j.lF
bypass capacitor and attaching a large alliga
tor clip to the metal case a nd a small
alligator clip to the wire lead . Prior to using
this aid , one should first perform a few
preliminary checks of the ground system
used o n the boa t. Check to ensure the radio,
engine, a nd all attached accessories are
making a good, clean electrical grou nd con
nection . At the same time , one should also
check and clean, if necessary , the ba ttery
terminals.

Nex t, we need to kno w what can, and
oft e n does, cause interference to the radio
system. To name a few: the coil, genera to r
or alte rnato r, voltage regulator, tachometer,
bilge pump, spark plugs, points, rotor and
other elec trica l instru ments.

To begin our corrective measu res, start by

M A Y 19 74

placing the large alligator clip on the capaci
tor aid to grou nd and placing the sma ll
alligator clip on the hot te rmi nals of the
voltage regulator and generator or alternator.
If the interference noise decreases or disap
pears, you are on the right track .

Next, perma nently attach a .5 /IF bypass
capacitor between the hot terminals of the
voltage regula tor and generator or alternator.
Cautio n: DO NOT attach a ca pacitor to the
field terminals of the genera tor or alterna tor.
Attach a .1 J1 F coaxial capacitor betwee n the
positive terminal of the co il and the ignition
switch lead . Attach a .005 /IF 1000V disc
capacitor between the negative terminal of
the coil and grou nd. Illustrations on the
pro per way to make the above capacitor
insta lla t io ns may be found in many mobile
hand books. It would also be helpful to
install resistive type spark plugs and spark
plug cables if the boat engine does not
already have them installed .

If the boat is a used or second hand boa t
which alrea dy has the resist ive spark plugs
and cables instalte d, it may be a good idea to
replace them with new ones, as the resist ive
type cables tend to deteriorate from vibra
tio n, age and high temperature .

A final step toward a noise-free ignition
syste m wou ld be to ensure that the distribu
tor po ints an d spark plug points are properly
gapped , clean and still in good condition. An
improperly tuned ignition system can also
cause norse .

If this does not completely c ure the
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interfe rence problem, it IS necessary to
check th e accessory ite ms which have brush
type mot ors. These can normally be sup
presse d by install ing a .25 l1F pigtai l capaci-, . .
tor ad-ass the brushes. Make sure th e capaci
to rs are .capable of handl ing both th e voltage
and curre nt present. Th e same capacitor as
above may also be wired across the terminals
of the instrumen ts to eliminate any noise
caused by the instrument itself (but not on
tachomet ers).

If you have an engine tha t has the
capacitor-discharge typ e ignit ion syste m
which is used o n most o utboard ty pe
motors, the method s outlined here will help ;
however the problem of space may post a
slight installation pro blem. Some of the
outboard mo tor manufacturers offer sup
pression kits for their products, but there is
no guarantee they will be 100% effective,

Some additional steps that may help are :
check for good electrica l co nnect ions, check
to see if any of the non-ignition wires are
routed alongside of ignit ion wires, use a
shielded ignition system for the distributor
spark plug portion o f the system and check
the condition of the ignition switch and
associated wiring. Dirty co ntacts in the
ignition switch itself can also cause noise.
Switch contacts can be cleaned by use of a
good contact cleaner which is available at
most elec tro nic parts houses.

The following symp toms may help to
isolate the inte rfe rence problem. A popping
type noise indicates ignition interferen ce. A
stead y high-pitched whine which increases
with engine spee d is caused by th e generator

or alternator. A ragged , rasping type of noise
which is usually found along with the
high-pitched whine is indicative of voltage
regulator noise. Instrument noise co nsists of
irregular crackling or hissing noises and can
be checked by jarring the instrument s one at
a time .

As a final ext re me measure, it may be
necessary to complete ly enclose the engine
compartment in a copper screen cage. It
sounds far out, but can be done if one has
both the time and pat ience to have a
complete ly noise-free system. Here's hoping
no one will have to go that far . , . happy
ham-boating to our / MM friends.

. 00
1000
15.00

4 Walts Oul
25 Wans Out
40 W.n.. Out

..COPPER CLAD ONE SIDE-· ·

Only $4,95 or 4/$17,00

TM terminal i. easi ly prass-l it ,ntO a
042 dis hola withoul sta kiog or lhe

M$<l may be flared lor permanent in
.,. II",io,,", Idaally <!esigned lor u...
in micro'e~cu i"y to suppon com po
nents when spaca is al a pram i"", .

RF RELAY

Designed to handle 200 W3tts to 450
MHZ. 12 voe coil. OPoT. Tha nicest
RF relay we hava "".r had. Only about
1·1/4" CUM, Super low V$WR. SatiS
faction guaranteed

$ 3,50

""1200

••••

THE " D O EVERYTHING"
2 1'0 AM P. 1000 VOLT DIODE

HEP.,7Q's

3 Wans Qut
10 Wan. Out

25 Watts Oul

G·lD Glass Epoxy
Pe, f Boa rd 3/64" Thick .

T

..UNCLAD..•

No Si le lin.1 Priee No 5i.e Hn,) Price

"" 2 . 4 ~ .~ "'" 2. 4 \\ $1,35
ezao '" '.00 "" '" , ~

"" 4 \\ .6 ,.. "'" 4 \\ • 6 ''''"" 17 • 6 .~ 4241 17 ,6 e.ro

."'
'.." I

L--l'
J ~..., J .."
Ca•. No. 1~9I; f Ui(liC

.... ATE RIAL: .00II . hiek
8 . ry' lium CoP"' '

~tNISH ' Fuaad Tin Plar.

PUSH.IN TERMINALS For .042 DIA. HOLES

NURMI ElECT RONIC SUPPLY
Depanment 49

1727 Donna ROl.d • Wast Palm Beach , Florida 33401

PHO NE - (305)686·8553

All are Silicon NPN and po'o\l8r OUtput ratings are good to
175 M HZ, Hurry! Some quantities aee limited ,

Motorola is catching up on the backlog and we've got thousands
of them back in stoc k , 10/$2.50 - 100/$20 .00

THE MOST PO PULA R D UAL GATE PROTECTED M OS FET
around. Good to over 400 MHZ. We g01'm and you get'em for
only. 5/$6,00

O\JJIlLID 40673'8

RG-174/U
W E WENT T HRO UG H 20 MILES OF IT LAST TIME!

W e are authorized Belden Distributors and new shipments have
com", in from the factory. Split a 500' spool w ith a friend and
save $$$$$

BELDEN NO . 8216 100'/$5.25 _ 500'1$19.30

RF POWER TRANSISTORS
We did it again . A ll brand new with standard diK
markings and most wera manufactu red this yea.. "" ~ .-J
A majo' manufacturer dropped his RF power line ..........".' ' .
and we bought his inventory. f!J -c..

eoo ... '" ... aza $1.26 '" $ ,69

"" se '" ss '" '" '" as
"" " ." " eeo " see "~ .. ". so "" aa ." ,.oe

"" 1.01 '" es '" " sea ''''see ' ''' '" 1.01 sea " ... '""" se on 1.12

----WE GUARANTEE WHAT WE SELL!l!I _
We sh ip UPS wh<!naver poosible, Give "'reet ad dress , Include anough lor
postage, " ,cass refunded in cash. Aor ida residants include 4% Ta• .

ARCO /EL MENCO TRIMMERS

KEYSTONE PERF
BOARO

. ..DL5K S
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Cour tesy of Signe tics Catalogue.

CW FILTER
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SCANNER MODULE

p 0 , So< a94 , M,..,..,ppl S'" I. , MS 39762

R-K4

MFJ ENTERPRISES

Isolated · Pad - Drill· Mill
Precision Circu it board construc tion l .
w ;thou l etch in!!. Fits hand drill, t1lectric ) l.
dr il l. Simpls. hut, econom ic al , safe. r

Siz el . . 20•. 15• .10 inch d ia ,
W iTh raplaceable .#50 drill.

$6 .95 ea. ~"" ., . .
Calif. re Sldenl5 add 5%. ~

A F STAHLER Co
PO BOlt 354 CUPERTINO. CALIF 950 14

Plug-in four channel module with memorized
return from instant priority search back for the
full HR line. Catch all the area action
au tomatically. Ideal f or hams who are
policemen, firemen, repeat er controllers or to
monitor your own private channel.

$24.95 plus $.50 postage
Write for information :

R-K PRODUCTS
4295 Kentridge SE
Grand Rapids MI 49508

•
Telephone: 676-455-3975

"

.",.,
SH IFT

R2l»~

ADJUST RI SO THAT
¢ .. go. WITH CONTROL ~ IOWAY

"

,,, ,
2 e s ,

.-J

"
>-

C2 cr

, 567

2 •

00 TO 1800 PHASE SHIFTER

•

""0
TE RMI NAL

I±6"1'.1

PRECISION OSCILLATOR TO
SWITCH 100ma LOADS

100 ...v lPPl

"""'" OR!IO _ R.WS...~

Resistor and capaci tor values chosen for desired
frequencies and ba n dwi d th . I f C3 is ma de lar ge so
as to delay turn-on of the top 567, decoding o f
sequen t ial (f l, f2) tones is possible .
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Courtesy o f Sumetics Ca talogu e.

TOUCH-TONE® DECODER
+
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Component values (typical ) Rl 6.8 to 15K ohm,
R2 4.7K ohm, R3 20K ohm, C1 0.10 mfd, C21.0
mfd 6V, C3 2.2mfd 6V, C4 250 6V.
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• fo.. """" ah.. ",.",,,.. <'''''''\1.

(130_160 MHr with optional con.ert.r) ~

Reg. *299 See Nov.?}CO & April 'l3 0ST Reviews

A frequency counter with a rao!lf! of I kHz to 60 MHz (or 130~ 160

MHz when used with our TRI- 160 converter) . Wi th a reso lul ioo of 1
k Hz or I Hz '41 1 ms. Or 1 s. gate t imes). It can be operaled on eithe,
AC or DC, wllh complete overload prctection. Plus a stab ili ty agiog rate
o f I part in l ()6 /week . And the whote unit is a mere r deep by 2\',"
high! Superb laboratory precisioo quality al LESS THAN KIT PRI CES.
Call o r write for literature and trade III 00 our LOW INTRODUC TOR Y
PRICE.

One year warran ty - NO ON E ANYWHERE BEA TS OU R DEAL 1./ t

AMATEUR·WHOLESAl E ELECTRON ICS
88/1 S. W /29 Terrate. Miami. FI 33156

Days (305! l3J.J631 r.:;;jjji
Nillhts·Weekemis (305)666·/J41 11!!
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R-l90IURR RECEIVER I....... ~oo ~Ht [I"" M:lS lolH I, d'BrY' 11m"" "' \\;CWl f$K~$ 8.

I ISV160 HI. 1'/·· . ... ~ moun' """...,,1,,1 rC'C~... H'iO 00

HA.\l\1"RlUND HQ- 2 1S s.~i.d ...1. """'~, ""tid ,""...... . , ........, 15 II"" 10 .... '.".
.\M/CWISSlJ/R n y.A ,,_uv ••,.i... _S265.00

COLLIN S RI H WARL-SS ".n",....., l2S ,h'lI 4110 Mill , h., ,~nl"""'<r ,;reui , t", m
27.7 MIlt '<> 34.1 I,l H, in I MIll 'lcp " 28 VlX:. Id•.,1 lor no Mil l ,on,"",,," '" , i"""
dtvvr" pmcnl w"' , ..... . . , S65,00

Courtesy of Signetics Ca talo gue. lJC·l4H RECEIVER llIn... lUt~~ro . H, JM 1.5 '0 18 MH, . A g' • • l "',."... t", .l,\ l .:( :W
And VU/Hr """' ~ . u nmod 'htd urig,nAI ]8 \1 PIS. l "" 10 n"".n It>! l2 VIX: Of
I I SV!bOHI '>p<'ldljon J6S .00

24% BANDWIDTH TONE
DECODER

( " RI El! ROT " RY CONVERH R 1lI VDC Ib A'll' inpul ", i,h 11 W IW 'i,"",pul .,
23 4o"l~. ~ubl~ h.lnd U"~· Idr. l lor '_~". rl<'!d '''P'. 1>0.01>. .......,If''Ky 40C
11'0-<••It< ,dt, I....uih•. ~Ic . H... "",ny "'on S18.SO

CV·11S81URR IMC I'f><><I<ol "4 ~R ·" ~SB ~"~' . 0.-.."""" lor 11M- drt..,,,on 01 S~B

.ipul•. Tn. ~SR (modit !e<t.. ,~n-i"..) .. ,II ....., 'mp ~ ,~'<1't"'"01 CWo-..cv.'. 40101 ,

.nd FSK "'illl dttJ 01 , ......, '''''''lion. ....h .."h ,,,,~i>- 1I•• ,.., ~S5 KC IF
Sjl~ i>- 1'1" 5Yi"11 • 1l "·d. _i~11 16 11».. I.,~ V~ln.m ",on 01 1h~ I.mou'
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BI R0 118)J RF du m I""d. IIXlO u . 50 ohm>. I. l , y,,", hi , onll«t S125.00

VACUUM VARIABLE CAPACIlOR J~nning> VCSL 10- 1000 MM I O. r.,~d SOOO yult•
..it ll 11'' '' d,,'" tr.in.nd mounling br.. l~ .. H,o, "' . 1, .nd ~••inx h. m.nu. tuninx- Sin
8 1'>'1. 1 ]"11. Popul•• lor Ii r bu.ding . .. S29,SO

SG-JIU ~ M " l""ll/"ocr ." Jf by M~.",r~mcn " C....-p. ,ov~" SO MH, thru ,100 MHI in J
bdnd~•.01 ' 0 100. DoOUV ,.I,b"ltd ou tpo" lully """ .... ed , 115VI6011, ..,n n,cll~nt

, ign.III"OC'"'''' lor FM .IiKnm,·nl ,........ H75,OO

ALL EQUIPMENT EXCELLENT CONOmON. TESTEOPRfOR TO SHIPMENT.
FOB OTTQ, NC. SATISFA CTION GUARANTEED OR MONEY REFUNDED.

fMMEOIA TE SHIPMENT.

A"'I lURM·2 S RF .ipul ....... lot . 10 lfiJ th ru SO Mlil in '} bM><!>. ont..." ", modur"ion
o SOl'. 100 15. 000 CY. ""'PJt vol t_ 0 , I mV 'u 0.1 voh to SO ohm Iowel. 4oWCW.
""ur,,y .5'l1"o. 12 po,;ti"" .11~"""'lion .n..;,or. i" n~ S'..... "bin~I.....' I'onl ~",""...

S18 5.00

BIRO 82A RF dummy lo.d . 5110 ... t t> <;(loom, . ", l~, ty pe R 171U , .... , Iilll ng . .J1S.00
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ARNOLD'S ENGRAVING
Personalized

W orks on
110 VAC

S12·95

Send for free ca talol{

WA2ZHA

ELECTRIC

ON·THE.AIR
SION

WITH CALL

".talt•• Lap.1 lor .. $1.50 M.talt.. TI. CUp" $2.25

ARNOLD'S ENGRAVING
2041 Lr.d•• St. Rld.ewoocl. N.Y. 11227

.,

+

PULSE GENERATOR
WITH 25%

DUTY CYCLE

OSCILLATOR WITH
DOUBLE FREQUENCY

OUTPUT
MINIATURE
SUB-AUDIBLE
TONE
ENCOOER

COMMUNICATIONS
SPECIALISTS

P .O.Box 153 , Bre a CA 92621

. Comp. tl ble .... th all ....~..dib..! tone •., . Ie ........e tl as Priva te line .
0....""" G .....d . a .."" C tlannel . ~te .

e G lin. Ep a • ., PC B...I",on " a ... ....o'......d t.... ta lum ~ Iet: lroly '''' . used
' tI' OUghou l

e A r>y .... n;.llur e d .,. '011 con t« tle'u .-e-ed ma y be u sed 11.1I010,01 .
TLN6814 A. T LN61098 - 8 r-.:: o RF·101

e P-.-ed by 11vdl: tt 3ma
e U'f! On .my tone hfquency 6 1 Hz 10 1!iO H,
e M" >I.'u re in $ize.1.5·· . 15" . 1.5 " h,gI>
• W,,~d .. ...d le.",d
e Compl.,. ",..h , ..d " 528.45 Ispec rfy f •• q u,,"c y )
e Qu. pu t 3v RMS .,n~...dY~ . 1o"" d ,,,o.ho n $14 95
e p ost p a ,d _ Cal ,f, r... ,d~,," .odd . ale. ,a. •
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HEATH

Kent A. Mitchell W3WTO
1004 Mulberry Avenue
Hagerstown M D 21 740

H -202
•

•

1',=011
Ii' 'II

-

I r, for so me ecce ntric reason , you have
lately had an occasion to tear yourself

away from the rig, you may have heard a
song on the broadcast band called "Every
body's Got One" . . . wh ich is also the pu nch
line of a saying popula r in some circ les, in
refere nce to a de licate part of the h uman
a natomy. Well, no w apparent ly t his phrase is
applicable to the Heat h HW-202, if o ne
liste ns to and counts the increas ing number
of these units bringing up t he loca l repeater>.
A couple of reasons for this co uld be Heath 's
reputation or that it is American made.
However, I suspect that the main reason for
its popu larity is that after catalog shoppi ng
and compari ng walls and nu mber of
cha nnels versus pri ce tag ... Heath is the
win ner.

Provid ing a minimum of lOW out on your
choice of 6 crystal freque ncies and a sensi
t ivi ty of 0.5 fl V for 20 d B of q u ie ting on 6
receive crysta l freq uen cies, this all solid-state
litt le uni t is a box full, as can be see n in the
photographs. However, other than for the
number of components, all construction is
straightforward with no difficul t wiring or

Rube Goldberg mechanical surprises. In fact ,
I wo uld say that it is one of th e smoothest
going-together kits I have yet assemble d.
Heath's instruction manual, clear and well
illustra ted as usual, certa inly deserves a
major portion of the cred it for th is,
especially the p ictor ial format they have
developed . Timewise, you may ex pect to
spe nd approixmately one hour soldering
t ime o n the regular-hash fil te r circuit board,
3.5 hours o n the powe r amplifier, 8 .5 o n the
receiver, 4 hours on the transmitter , and
another 5 hours connect ing the wir ing har
ness and the circuit boards on th e chassis. In
case you do n't have you r pocket calcula tor
handy, th at adds up to 22 hou rs. The etched
circ uit boards are heavy duty glass-epoxy
and no trou ble should be ex perienced with
lifti ng pads during soldering nor warping in
mob ile installatio ns where high ambient
tempera ture co ndit ions may be encountered.
Incidentall y , the transceiver is designed to
operate within a te mperature range of -12 to
+122 degrees F (-25 to +50 C) whic h is well
below and above the operating range of most
ope rators' For those who would attemp t to
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Bottom View.

gate, metal ox ide semiconductor fie ld effec t
tra nsistor (MOSFET) as the rf amplifier,
whose output is red to a second 40673
fu nc tioning as a mixer stage along wi th the
ou tput of the crysta l controlled firs t (local)
oscil lator. The oscillator circuit crystal is
selected by pushing the desired fro nt panel
butto ns and tickled into activity by a
2N2369 and sent to the mixer. The mixer
output, which is 10.7 MHz, is fed through a
22 kHz bandpass filter (two double-pole

construct such a ki t as this without the
proper solder .. . Heath includes a generous
roll. Are there still creatures walking amo ng
us who have not gotten the word about the
evils of acid core solder' In addit ion, a .64 x
.80 em open-end wrench is provided for a
few moments usc.

A look at the transce iver sc he ma tic re
veals 33 transistors, 23 diodes and 2 ICs in a
fair ly standard arra ngeme nt . The receiver
fro nt end cons is ts of an TCA 40673 dual

Top View.

..

-Touch·Call-----_
DECODER

" ~If OIl'OHIO to 'IOVIOI INU l"N $lYI ULlC1IV. CAUING

crysta l filters ) and amplified by a MC1 350P
integra ted c ircuit. Then, the signal is mixed
in a 40673 tra nsistor stage with a 10.245
MHz signal from a second 2N2369 crys tal
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Rear View.

controlled oscillator. The resultant 455 kHz
output is coupled to a MC1357P integra ted
circuit operating as an additional stage of i-f
amplification and as a quadrature detec tor.
Now, as audio, the signal is processed by
squelch gate, prea mp and sq uelc h amplifiers
(all 2N5232As) and boosted by the audio
amplifier circ uits up to 3 watts to drive the
built-in speaker.

W3WTO
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Robert V. Grater K6SUB
1595·21 Laurelwo od Road
Santa Clara CA 95050

A SIMPLE MOB LE

ALARM SYSTEM

Here's II blu e light uaming system th at will
help save your rig from a potential thief

inexpensive SCR. The pilo t light is used to
provide gate voltage to tum on the SCR,
which in turn activates your horn. Pilot
Lamp # 1455A draws ab out 20 rnA at l 2V.
It is intended for l 8V operation and the
lower voltage exte nds the lamp life since it is
left o n all o f the time. The 20 rnA curre nt
dra in on the battery is negligible, and the car
may sit for two weeks witho ut any appre
ciable drain on the battery . Any lamp may
be used that provides eno ugh gate current
for the SCR. I would suggest a blue lens on
the lamp socket - it gives a soft glow and
you are still alert to the red auto warning
lights.

The circuit co nsists of the SCR , either
mounted some where o n the car frame with
the mica insula tors, or mounted on a Bake
lite block. Heat sinking is no problem. The
SCR anode is connected to the hom relay,
the small wire that goes to the horn ring on
the steering wheel , one wire of the lamp is
also co nnected to the anod e, the other wire
of the lamp is connecte d to the SCR gate.
The SCR cathode is connected to vehicle
ground. The SCR gate is also wired to a
ground lug on the back of your transceiver.
Once this extra ground wire is broken , the
SCR gates on , and the horn sounds.

.. .K6SUB

14....

r--'~-TOHORN RELAY
$HAll WR

1'>.~e--GN).ON PROTECTED
GEAR

TO HORH--r-~
RELAY

T1)GROlHlON
o B.a",.

PRO IEC IED GEAR

. AUTO FRAME

T he alarm described here offers two de
terent s to the potential thief. First , a

small lamp is illuminated on the dash, which
tells the thief that an alarm sy stem is
probably installed . For those who come in
anyway to take the mobile rig, the horn lets
go about the time they are ready to make
their exit. If you aren't close enough to
catc h them, they will mo st likely (ho pefully)
drop the rig and rna ke their exit posthaste.

The alarm consists of a pilot light (to
sho w at all times on the dash) and an

Fig. 1. Shown is the schematic and mounting
method for th e SCR.
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Clew .
FM-21B

Let 's take a close look at the FM-27B. Skip over the technical spe cifica t io ns . ..you can find
them in any of our competitor's ads or the fa c to ry's advertising. Let's talk about what the
radio will do for you .

First of all , your experience wilt back up t h e fact t hat our Cushman CE-3 says the FM-27B is
t he m o st sensitivesg-meter rig it h as checked . O n t he Cushma n, it fu lly quiets at about . 2 511'1
and the ne x t best h as been about .4/1'1, wit h t he average radio we c heck running .5 to .7J.1v.
The accuracy of the readings should be go o d, bu t the comparison is the important thin g,
because all of thF radios tes ted were checked on the sa me eq uipment. As mo s t o f you k now.
many fello ws operating o n simplex frequencies a re sligh tly o ff frequency , The FM-27B allows
you to fine-tune all rece ived si gna ls . and its meter shows you when t he s ignal is ce ntered into
the discriminato r . This usually m eans the differ ence in a n o isy or full y -qu tettng signal . a n d
couple d wit h the extreme se nsit ivity m any t imes m eans th e difference 10 contact an d n o
contact.

The FM-2 7B's frequenc y control system a llows you to tune co ntinuo usly, throughou t the
operating range of 1 4 6 to 148M Hz. and d o esn ' t restrict you to 30kH z steps or standard
repeater spacing. The last digit you dial in is tuneab le. not stepped. so you can d ial up
146.525 if you wish. and t here is no con nection b e t ween transmitter and receiver frequencies.
so you can liste n to 146.94. a n d t ra n smi t o n a ny freq u ency betwee n 1 4 5 a nd 14 6 MH z a t the
sa me time (o r a ny o t her comb inat io n o f frequencies ) . "Oddball" rep eater spacings are as easy
t o get as "standard" freque ncies.

For t hose o f you who are naturally n o sey like I a m. y o u ca n tune in o n a ny frequency you
wis h an d see wha t is really go ing o n in y ou r area. a n d you m ay find as I ha ve tha t there a re
repeaters operating that yo u didn't k n o w were o n t he a ir.

T he "B" model of this fine radio is excep t ionally s tab le . and the m ark ings o n the frequency
d ials are a lmost never more than half the w id th o f the pointer o ff actual center. (I f you ask,
we 11 check this for you and be sure before we ship you r u nit.) ,
If yow club has a "club frequency" in t he 1 4 5 to 1 4 6MH z range . and you have no dse for
147 to 148MHz, we'll deliver you a unit at n o additional charge which will cove r 14 5 to
147MHz, if you will allow us a bout 2 weeks fo r sh ip ping. Standard units we can usually ship
t he day yow order arrives.

Couple t h is with a 28 to 30 watt nominal outpu t! a n d yo u're going t o ma k e mob ile-to-mob ile
contacts whic h you had thought were Im p ossrb e with y o u r n ew F M-27B, a n d the price o f
$ 4 79.9 5 (no c rystals to bu y ) is a bargain . Think it o ver . an d order yours today . Even a t the
$ 4 79.95 price, the FM-27 B is no w the m o st popular rad io we h ave with o ur lo cal custo m ers
who h a ve fo und out what we 're telling yo u h ere . Not o n e customer h as faile d t o come back to
us a nd tell us that the FM-27 B exceeded his expectatio ns. a nd was the best perfo rmer h e h a s
ever seen. ( Incidentally it is America n m ade. a n d service turnaro und t im e the few times it's
nee de d . has averaged 24 ho w s both with u s a nd the tactorv .)
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Ward Stewart VE3FGS
8 Church Stree t
Penetang, On tario
Canada

REDUCING

MOBILE NOISE

indu ced voltages call be (I (/'(II problem.
/lUI' '.< olle method 10 solo» lluit problem,

W ith the introduction of transisto rized
2m FM transceivers and various ama

teur receivers for mobile use, there is a natural
tendency to pick up the supply volt age from
the ignition switch or the swi tched terminals
on the fuse panel. Reduced current demands
have rather obsole ted the o ld power
relay . . . but not quite.

Because of the compactness o f wtr tng
harnesses, all kinds of voltages are induced
into o ther wires in the sa me harness. It is
quite possible for your receiver to get
alt ernator, gage, and tum-signal noises in
duced on the supply line, and much of it will

W
I&HlT ION
SWITCH

'''''''BATTERY

TO RADIO

Fig. 1. Terminal layout and internal wmng of
Mo torola type A relay (bo ttom view).

MAY 1974-

pass the receivers filt ering and appear at the
speaker terminals .

The best way to eliminate this problem is
to run the su pply lead directly from the
battery terminal , and route it away from
other wiring while keeping it close to the
metal chassis part s of the vehicle, which of
course are at ground potential.

The battery itse lf is a big fat capacitor
and a beautiful hash filter! But taking our A
lead directly from it means we have to tum
the rig on by hand for now it won't come on
auto matically with the turn of the igniti on
switch.

Here we come back to our old friend. the
relay . Any relay with the curre nt capacity
fo r your rig and a 12V de coil is okay. Your
local two-way radio serv iceman will un
doubtedly have so me old ones he would be
glad to sell cheap or he may even give them
away . If you want a new o ne, ask for
Motorola part n umber 59K813674. It looks
like a horn relay off a car but it isn't ! The
illustration sho ws both the physical and
electrical layout o f this particular relay .

Use of th is ty pe o f volt age supply will do
much to reduce "Iocal QR N" genera ted by
the vehicle . Give it a try .

. .. VE3FGS
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CALL
FREE

,
BANKAMERICARD

CHARGE IT
ON

TRADE
ON

USEDCALL
Bill Du Bard, W0KF

(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 carryall 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



Dave Ingram K4TWJ
Rte. 11, Box 499
E:Jstwood Vil. 50 N
Birmingham AL 35210

THE NE TRONICS

CGT - 144 ANTENNA

O
ne of t he latest add itions to the
Newtronics fam ily of outstanding an

tennas is the CGT-144 mobile antenna for
2m which has a nice gain figure of 5.2 dB.

I recently acquired one of these high gain
coli near antennas and was quite impressed
with the results.

When the antenna arrived, our weather
was cold and rainy, so I really appreciated
the q uick trunk lip mount, a nd the fact it
was replacing my 5/8 wave Hustle r. I just
raised the trunk lid, unplu gged o ne antenna
fro m the transmission line jack, (boy th at
connector is handy ') plugged in the other,
slipped the old mount off and the new o ne
on.

Newtronics mentions the antenna needs
to be mounted perfec tly vert ical for best
results, a nd the trunk mount includes a
spec ial a rrangeme nt in t he base so the
a ntenna ca n be adjusted for perfect vertical
alignment, regard less of the trunk's angle.
This feature is particular ly nice for late
model autos.

Th e a nte nna worked beau ti full y r ight off,
and the SWR was very lo w. In fact, .a
difference was q uite ap pare nt. Fringe re
peaters ca me in solid and new DX repeaters
could be heard from my favorite old
"prime" locations.

I also noticed my auto patch capab ilit ies
were bet ter, and I didn 'tsnecessarily need to
be in a good location to use it. Indeed , I
noticed my TR22,barefoot, now appeared to
have the same transmitting capabilities as
when I used the 1/4 wave whip and 12 wall
a mplifier. However, the 12 wall amp lifier

MAY 1974

did n't help on recervi ng, and the antenna
did . This led me to t hinking. .. if you have a
rig and one of the big 90 wall amp lifiers,
this antenna would really make a difference;
5.2 dB gai n is very close to quadroupli ng
your power. A 90 wall signal would be the
eq uiva lent to 350 watts! Then duri ng a band
open ing if you were atop a high mountain
(like Loo kout Mountain, Tennessee, where
on a clear day you can see seven states) you
could really shake up the troops. In fact,
mounta in tops are especially good fo r the
CGT-144, because of its low angle of
radiatio n.

After really having a ball with t he
CGT-l44 for a while, I decided to run a
series of comparisons and the results were
quite interes ting. I first found a 1/4 wave
whip had a noticeable adva ntage when
mounte d o n an au to roof co mpared to
mou nt ing on t he trunk . (In fact, I wouldn't
suggest trunk mounting of 1/4 wave whips
for low power rigs.) Next I found the
BB LT-1 44 3.4dB gai n tru nk moun t had a
noticeable advantage over a roof mo unted
1/ 4 wave whip . Finall y , I fou nd the
CGT-l44 had a very noticeable gain over the
BBLT-144, and the 1/4 wave roof mount
just couldn't compare to the CGT-l44. (I
wonder how well t he CGT-144 woul d do on
the auto rc of l) All the previous measure
ments were into .Iocal re peaters. The
CGT- l44 did better on " lo ng hauls,"
(especially from high h ills) and see med to
drop sl ightly when in "holes" between tall
h ill s arou nd town. This is no doubt due to
that low a ngle of radiation t he antenna
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ADVANCED
EQUIPMENT
TECHNOLOGY

from

\iil VAESU
' . IW
V YOUR ASSURANCE OF

PERFORMANCE & QUALITY

o YC-355D

o DELUXE 200MHz DIGITAL FREQUEN 

CY COUNTER
The YC-355 D is a co mpact , se lf-co nta ined
cou nt er ideal for co mp let e stat ion main
te nance and service sho p use .

utilizes. It is, however, superb on the open
road compared to o ther antennas I have
tried. The antenna doesn 't fa ll shar i in the
looks department either. It is quite impres
sive becau se of the heavy bottom section
and tall sle nder white phasing section. The
complete an tenna is so tall it generates quite
a bit of cur iosity .

For those low overhead areas like garages,
car washes, bank windows, e tc. Newtronics
offers an o ptio nal, stai nless stee l qu ick dis
co nnect (Mode l QDl) . Th is device install s
bet ween the anten na mou nt and the antenna
proper. The bottom sectio n of the wh ip is
adju sted shorte r to compe nsate for the QDl
length , and then you can just slip the wh ip
sectio n off, leaving o nly the mount. (Some
churches use a device similars to th is o n
pulpit mikes.)

Finall y, for those interested in using th is
antenna on a standard 3/8 threaded body
mount, the CG-l44 is available, Th is is the
complete antenna less t ru nk mount.

Whichever o ne you choose, I think
you ' ll fi nd it 's a tru ly outstand ing antenna,

__ .K4TWI

Available
from

Prices and specifications subject to change

wit hout notice

AMERICAN MADE QUALITY
IMPQR T PRICE

Model HRT-2
___________~by Regency

555WOODlAMl ROAD
llNCOlN n 62656 12I1l735 1265

A-A-A SALES

Amateu' Net

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

SPACE ELECTRONICS division of
MILITARY ELECTRQNICS CQRP_

76 Bro o k sid e D r ive, Upper Saddle R iver
New Jersey 0 7458 I (20 1) 327-7640

CFP ENTERPRISES
866 Ridge Road

lansi 09, NY 14882

Central Upstate New York's
Mail-Order Headquarters

Specializing in Two-Meter FM
and Quality Used Gear

O ffice and Salesroom H o u rs by Appointment O nly
24-Hour Phone: 607·533-4297

Sen d S ASE for Monthly Listin g of:
Used Equipment and Bargain Goodies

Trade-Ins accepted o n bo t h new and u sed
eq u ipment. Cash dea ls get p repaid sh ippi ng in
the Cont inen ta l USA p lus a 15% d iscount on
t he items on o u r r egu lar listing!!!!!

7625 East Rosecrans Ave.. Un it ~ 2 9 .

Para mount.Ca li fo rn ia 90723
Phone : (213) 633-4007

YAESU MUSEN USA, INC_

\iil
UlSu

V

o FEATURES
" Bu ilt -in AC & DC power supplies for

tota l po rt a b il itv .
.. Bu ilt -in prescaler for readout to over

200 M Hz .
.. Large 5 di git display
.. Dual range system w ith 8 d igit readou t

in KHz and M Hz
" Selectable H igh or Low inpu t impedance
" Rel iab le. double-sided epoxy c trcui t boards
" Complete with co nnecto rs, cables. and

convenient carry ing handle.

o NET PRICE $289_00
(Available w/o prescaler for 5 H z-35 M Hz
coverage o nly . Model YC-355 . N et p rice
$229 1.
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A1 S zablak WA20JT
141 Marlboro Road
Utica NY 13501

the ca thode to th e anode . The curre n t will
con tin ue to fl ow until the battery voltage is
removed even if the triggering voltage is
removed o r sho rted to ground . T here are
two ways to make the gate positive in this
circu it. In the first. th e lOO K resistor and
the 500n resistor make up a voltage d ivider

"ORO

TO FM RADIO
GROUND

IGROU"fO

I BA SIC ----Jt--- AL.ARIoI

Fig. 1. Schema tic
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H aving rea d the May , 19 70 73 describ
ing an automobile burglar alarm, I

decid ed to submit a device I have been using
fo r ove r a year. It cost about $1.50 more
than Mr. Laufman 's alarm and has been
tested by burglars. A portion of th e circ uit
operates similarly to his. It requires a key
and is the biggest disadvantage to any alarm
system sin ce someone may forget to lock the
key part o f the alarm before leaving the car.
There is in this circuit, ho wever , a built -in
seco nd chance to ca tch a thief.

One night I locked my doors but forgot
to lock the key swit ch o n. A thief put a coa t
hanger between the fro nt and rear windows,
o pened the door, and started to disassemble
my tape player. My tape player has a burglar
ala rm bu ilt in to it. rt is a simple switch tha t
co nd uc ts when a mou nting sc rew is un
screwed . The switch connects to the hom
relay . Most experienced burglars know this
and cu t the wires. T he thief who entered my
car did not know I had elaborated o n this
circuit. so cu tt ing the wires caused him to
fl ee .

T he heart o f the circuit is a silicon
con tro lled rectifier that ac ts as an o pen
circuit no rmally . When a posit ive voltage is
app lie d to the gate , a cu rren t will flow from
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super sensitive
PREAMPS

START
HEARING the

WEAK ONES .. .

JAN EL makes a preamp for improving th e performance
of almost any receiver. All are resistant to overload and
fully diode protected . Top quality construction .

APPliCATION MODEl FREQ UE NCY
OSCAR 30 PI 28-3t1 MHl
6 Mel..., ~P8 SO -SlU Ml
6 Meltr FM 53 ee 52 -~ MHl
2 MIters 144 PI 144 148 MHI
220 MHl 220 PI 220 -225 MHI
432 CWo FM, ATV 432 PA 420- 450 MHl
FM Iro-lklIs! 100 P8 88-108 MHl
Satelhtf 131P8 lJ5-139MHI
H'9hBlnd PB-H 146 -114MHI
UHF FM 432PA-U 4!lO_490MHI

pa models art only 519.95 lind the 4JZ PA models are only $29,95.
All are in aluminum cases, have BN C connectors (o thers available),
require 12 vdc, and are postpaid and guaranteed. Specify model and
frequency when ordering. Other models are avauable wi th AC power
SlJpply . Wriu! 101deraus.
JAN EL tao also supply il WIde variety 01 receivlOg equipmeot 101
iodustriill eppticauons. A quote to your specilitatioos will be sent
plomptly .

@ JB~ ~.~C~S~~~A~~J::;; ;es
Telephone: 201-584-6521

FM Schematic Digest
A COLLECTION OF

MOTOROLA SCHEMATICS
Al ignment. Crystal, and Technical Notes

coveri ng 1947·1960
136 pages 11 y," x 17" ppd 56.50

S. Wolf
Box 535

Lexington, MA 02173

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

* SP-600 JX HAMMERLUND RECVRS
* 61BT COLLINS TRANSCEIVERS

P.S. We're also hungry for : Bendix, Collins,
Te ktronix, H·P, etc . lab equipment; late model
military elec. for grou nd, sea , air ; other good
gea r. We pay freight! Airmail cond o & SS
wanted today - NOW! We're desperate!

COLUMBIA ELECTRONIC SALES, INC.
Box 9266-A; No. Hollywood, CA 91609

Pho ne: (213) 764·9030
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network and the gate is connected to the
center of it. As long as the SOOn resistor is
grounded , voltage at the gate will be very
lew. If the ground on the Soon resistor is
removed , th e gate will become more posi
t ive , th e SC R will cond uct , Ihe relay will
become energized, the horn will sound , and
the head ligh ts will shine brightly . Additional
trigge ring SCR's may be added as shown in
the right hand portion of the schematic or
the ground return wire from the soon
resistor may be looped through all your
equipment. The second triggering meth od is
to take power from courtesy or dome lights
and the trunk light positive side and ap ply it
to the gate of the SCR through the SO K
resistor. A switch is used in this line to turn
th is part of the circuit on and off. It sho uld
be a key switch and located near a headlight ,
grill, or some place where it can't be seen.
When you leave the car just lock the key
switch.

Don 't apply too mu ch heat to the SCR
leads or it may no t stay latched on or work
at all. T he anode tab may be cut off if
relay current is less than 2 amps but don't
short what's left of it to ground or the relay
will stay on . If the ignition causes the alarm
to trigger , place a 10 J.L F capacitor between
the gate and ca thode . If that doesn 't cure it,
run shielded microphone cable to everything
co nnec ted to the gate and ground a t both
ends.

It 's a good idea to paint the box black,
mo unt the parts, and place it in a spot so
that its whereabouts is known only to you
and your spouse. A seco nd horn will delay a
burglar if he trys hunting under the hoo d .
Yo u should be able to get to the switch to
tu rn the alarm off if it should go off, but to
make it less co nvenie nt fo r a burglar use a
key switch. To reset the a lar m, shut off the
power to it , fi nd out why it we nt off (open
ground of soon resist or or you forgot to
shu t off the part triggered by the dome,
trunk , or hood by sh utting o ff the key
switch), and turn the po wer back o n . Most
burglars would probably leave as so o n as t he
horn goes off because the price of attempted
burglary isn't as high as what could hap pen
if he were caught by the police with your
equipme nt a nd no receipt.

. ..WA20JT
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BilJ Ho isington K1eLL
Embassy Village
Mu ntin1upa Rizac P. I.

•

TWO HIGH GAIN RF

STAGES IN ONE Ie

FOR T METER FM
•

Either of these absolutely independent
compound amplif iers may be connec ted as
dif amps or as cascodes, and they may
also be used in cascade, which I have done
here. The noise figure of either is about t he
same, 4.5 dB at 200 mH z. I prefer the
cascade connect ion as it has less reverse

With a maximum voltage rati ng of 20
volts , no t rouble is had wi th nominal 12 volt
supp l ies or wi th charging car batteries.

Fig. 1, shows the interna l schematic as
RCA draws it, and Fig. 2, the way it actually
looks and works. W hy they insi st on drawing
i t as in Fig.1 , I'll never know, at least till my
next visit to Somerv i lle, N .j . It certainly is a
lot easie r to read as in Fig. 2.

.1"
\ " .y

~
'0

~

, , •
Fig. 1. Schematic CA3 102E.

"6re"•14 13

2

T his article describes a new integrated
ci rcu it that not o nly works we ll as an rf

stage on two meters , but also as two of
them! The result is a h igh gain double
compound amplifier with low noise,
excellent stab i l ity due to the low interna l
feedback, and on ly two t uned circu its . The
RCA chip, CA3102E, four t rimmers, and two
hand wound coils at 5¢ each, and a hand ful
of .01 discs are about all th ere is .

In my opinion (although I don 't work for
RCA) they are to be congratulated on this
one. It is reall y putting ICs into the rf
business on V HF-U HF.

Complete design phi losophy, construc
tion details, testing and results are given .

The RCA3T02E chip. Integrated circuits
are certai nly "growing up," as far as rf is
concerned . Thi s 14 p in dua l in line package
has two differentia l amplifiers wi th
associated constant-current transistors on a
common monol ithi c substrate . The six
t ransistors which comprise these ampli f iers
are general purpose devices which exhibit
low noi se and a value of Ft in excess of 1
gHz . These features make the CA3102E
useful from DC to 500 MHz.
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Divi s ion of Bob wnan
& Son Etectr omcs. Inc

2400 Cr ysial Drive
FI Myer s Fl or ida

339 01
Al l Ph ones

(81 3) 936 ·239 7

CRYSTAL SPECIALS

-

CRYSTALS

For
FREQ.

-f .> STABILITY
Depend on JAN Crystals .
Our large stock of quartz

crystal materials and c omponents assures Fast
Delivery tram us.

t ransfer conductance (i nterna l feedback),
although the dif am p will handle st ronger
signa ls where needed , suc h as in a repeater
receiver, or in crowded areas.

Fig. 3, shows the general d ifferenti al
ampli fi er connect ions, in whi ch a common
collector ampli f ier Q2 drives a com mon
base stage Q3. Ql acts as a constant current
source. As ment ioned , this is ca lled a corn
pound ampl ifier. While' have show n three
separate de base bias suppli es, in some cir
cu its two o f t hese may somet imes be
connected together . The interna l feedback
of the d if amp is low enough so th at
neutral i zation is not requ ired . This dif amp
connection handles stronger signa ls than
th e cascode.

Fig. 4, shows t he general cascode
connections for the RCA CA3102 E chip ,
with Ql , a grounded em itter amplifier
driving Q2, a grounded base stage . Q3 is not
used in this case. Thi s cascade connect ion
has the h ighest gain and the least intern al
feedback . Sh ie ld i ng an d lay out are
important if proper advantage is to be taken

S end 10' tor new c a tal og w ll h 12 os cil la to r
cncuus and nsts 0 1 t req uen c .es In s to ck Iof the low intern al feedback of these

~~~~~!"!!~ ci rcuits . See later paragraphs and f igures.
ALPHA-NUMERIC KEYBOARD and CONTROL PANEL With both of these circuits, if you intend

48 kevs and space bar. character lamp panel, function control I d wi h h (and
switches, 10 cables. Replaceable keys can be relocated for making to pay aroun Wit t em, an 'Y0 L! ca n see
your Qwn formal. USED. Good Condit ion 524.95 there is not much cost involved _ not th e
Keyboard Only • . . . . • • . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 511.50

2·METER FM tor most Transceivers ea . S3.75
144·148 MHz - .0025 To t.

Frequency Standards
100 KHz (HC 13 /U ) 4.50
1000 KHz (HC 6/U) 4.50

A lmost all CB Sets , Tt. or Rec . 2.50
(CB Synth es izer Cryst a l on request )

Any Amat eur Band in FT -243 1.50
(SQ.-meter , $3 .00 - t an-meter n ot ava il.) 4 /$5.00

For 1st clas s mail. add 20c per c rysl a l. For
Airmail , add 25c. Send chec« or money order .
No dealers . please.

FM STEREO TUN ER
Soli d St~ le. new. modern design. with hook up di~gr~ms . .. 510,50

FM MULTlPLEXER ADAPTOR
Soli d St~te. new. w, th hook·up dlagr~ms 55.25

8038C VCO WAVEFORM GENERATOR
N...... factory parts.. Full speci.

55.15 ea•• 2 for 510.50. 10 fOf $50.00

. $9.50
MM5314 CLOCK CHIP

wi th lull specs.

1 SEGMENT LED READOUTS. MAN_l see.
RED $275&'JCh.6,$ 15.00

GREEN $495 NCh. 6 $2400

DT L SALES $ 25
930~/4mPUINANDGATE . e'-:h.IOI$1 7
946 OiJ.td7mpUI NAND GATE ANy 5. 1001$ 1
962 Tuple 3"npul NAND GATE MOC 5.0{)

TT L SALE
New House numbered SN1400. SN7402. SN74 10. SN1430

5.25 each. 10/52.00. 1001511.50
ANY MI X

Visi t our new retail store -
6522 N. 43rd AVENUE
GLENDALE ARIZONA

ALL ORDERS POSTPA ID - PLEASE ADD INSURANCE
MINIMUM ORDER S5 U.S./S1 !;> FOREIGN

LA TEST LISTS fat stamp

tRI-t€k, Inc.
P.O . BOX 14206, DEPT 7
PHOENIX , ARIZONA 85063

Fig. 2. CA3102£ package p in view.

purpose of this art icle) you shou ld definitely
make provisi on s for varying the base and
em itter bias voltages, wh ile operati ng .

Note; Do not do this at first w hi le using a
high gain i-f str ip. If you wish to know how
IC rf stages behave, use the set-up of Fig .
5, wh ich wil l really give you answers. Both
the signal generator w ith infinite attenuator,
and the t uned diode recei vers have been
written up several times in 73 Magazine .

Rf stages for two meter FM using the
CA3 102E. Fig. 6., shows th e entire circuit as
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it fi na lly evolved here, after many days of
" hard labor" and testing. Again, the test
set-up of Fig. 5, was used, with a final check
usi ng a second CA3 102E as the single
co nversion fro nt end, a crysta l f ilter for th e
10.7 i-f strip for selec tivity, foll owed by the
RCA chip, CA3089E as I-f ampli fi er, meter
driver, AGC, squelc h dr iver and sque lch,
quadrature detector, and af, as detail ed in
Dec. 1972 magazine. Which o ne? 73 of
course . In detail, the cascade connec ted
compou nd amp lifier formed by Q1 and Q2

2/$1-00
3/$1.00
3/$1.00
3/$1.00

S2 .00

3/SI .00

FREEIC
With Every $10 Order*

• LINEAR IC',;
709 Popular OP AMP (DIP/TO ·s) .39
723 Adjuslable Voltage Regul ator (D IP/TO ·51 .75
141 Freq. Compensated OPAMP(0 IP/TQ ·5/MINI·DIP) .45
147 Dual 141 OP AM P (DIP) .95
lM305 Pcsuve Voltage Retlulator ITO ·S) ' .25
MC 1458 Oual ]41 OP AMP (MINI·DlP) .95
Assorted Li neard41 11091723, etc. (4) 2.00

• FET's
N·C HANN EL ( l OW·NOISEI:
2N44 16 TYPE RF Amphfier to450 MHllTO-12 )
2N5486 TYPE RF Amp 10 450 MHz fplast ic TO ·106)
2N 51 63 TYPE Gen . Purp ose Amp & Sw (TO· l 061
2N4091 TYPE RF Amp & Switch (T 0·I06)
Assort RF & GP FE T's, 2N5163. 2N5486. etc. (8 )

P·CHANNH
2N4360 TYPE Gen. Purpose Amp & Sw (TO· 106)

• REDUCE YOUR PROJECT COSTS
• MONEY·BACK GUARANTEE
• 24·HOUR SHIPMENT
• ALL TESTEO AND GUARANTE ED

0)ra"

02

" '--''N r--,

Fig. 3. Differential amplifier, general schema tic.

has Q1 's base input tapped down on L1 for
low impeda nce match ing. This base input is
pin 2 of the CA3102, as can be seen on
Fig.6. The anten na cable series matching
capacitor C1 wi ll match almost anythi ng,
with an assist by varying the tap o n L 1. Pin
2, the base of Q1, could also be varied for
low noise purposes if you were scratching
fo r the last possible fract ion of a dB. R1 and
R2, if yo u are going to change them for test
purposes, should o nly be adjusted in relation
to the other DC bias resis tors R3, R4, and
R5, as you will find they are naturally
somewhat interrelated.

Ca pac it y co up ling between the two
cascodes . After much wo rk with coupli ng
circu its using inductors, taps , doub le-tuned
circu its, plus co nsiderable study, the co l
lector of Q2 was simply brought out to a
resi stor whose fina l val ue tu rned out to be
470 ohms, and a .01 coupling capac itor over
to the input of the second cascade, Q4 and
Q5.

Further notes on tuned circu it coupling
between cascode #1 and cascade #2 (left

BOX 41 81-B, REDWOOD CITY , CA 94062

Tel. 14151 851-0455

6/S1.00
6/$1.00
6/$1.00

$2.00

4/$1.00

10/$1.00
6/$1.00
6/$1.00
2/$1.00
4/$1 .00
4/$1.00
4/$1.00
4/$1 .00
4/$1.00
4/$1.00
4/$1 .00

$1.00

ADVAELECTRONICS

'MAll NOW! With every order of $10 or more, postmarked prior to
6/30174, FRE E IC of our choice included- worth $1.00 Dr more.
OROE R TO DA '(- All llemssubjecl to prior sale and prices subject
10 change Wi thout notice.
WR ITE FOR FREE CATA LOG offeringhundreds 01semi
conducto rs net listed here. Send 101t stamp.

TE RMS: All ordersprepaid . We pay postage . $1 .00 handlingcharge
on orders under $10. C.lit. residents add 5%sales tax.

• 010 DES:
1N91 4 TYPE Gen. Purpose 100V/I OmA
I N3600 TYPE HI Speed SW 75V1200mA
lN460B TYPE GP& SW BOV/400mA
RECTIF IE R Stud Type 4QQV/5A
I N149 ZEN ER 4.3 Volt 400mW
I N153AZE NER 6.2 Volt 400mW
I N155A ZE NE R 1.5 Voll 400mW
IN151AZENE R 9.1 Vall 400mW
IN158AZENER 10 Volt 400mW
I N965B ZENE R 15 Vall 400mW
l N968 B ZEN ER 20 Volt 40QmW
VARACTO R 1·3W (i 432M Hz 2·10pF

• TRANSISTORS
NPN :
2N3563 TYPE RF Amp & OSC to I GHz (TO· I061
2N3565 TYPE Gen. Purpose High Gain (T0-l06)
2N3904 TYPE GP Amp & Sw to l OO mA (T0-92)
Assort. NPN GP TYPES, 2N3565,2N 3641,etc. 115)

PNP:
2N3638 TYPE Gen. Purpose Amp & Sw (T0 ·l 061

C RF OUT

'--+ '"
+ 12 'J;
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and ri ght hal f , respectively, on Fig. 6) . I got
quite a shock while testing various circ uits
here. The sensitivity, into a simple diode
detector, at times was equa l to that of a
good superhet receiver using good FET's in
the fron t end! O f course, when you consider
that the combinat ion of the cascode Q1 and
Q2, in cascade (note that second A in cas
cade) with the second cascode Q4 and Q5 ,
uses four active, lively, hot, transi stors, all
good for 500 mHz, thi s is perhaps not
surprisi ng. Nevertheless, I was surprised . I
always f igure that every day shou ld bring at
least one new piece of knowledge, and one
of my very favorite mottos is " Know ledge
is always preferable to ignorance." How
ever, all that sensitiv ity is not really needed
here . The simple coupling using R4 makes
an excellent two stage rf ampl if ier, which is
really a four stage job count ing all the act ive
devices used, in the CA3102E. And, it

copper base board used, 20.32cm wide by
10.16cm deep. After considerab le tria ls, and
not wishing to get into "brass boxes" which
are a mechanical nuisance and difficult to
build, ( I never could make those corners
come out stra ight!) the si mple shield as in
Fig. 7, does the trick . As well as reducing
coupling through the air, it seems to reduce
surface currents through the copper surface
of t he baseboard.

~ " "
" TUNED

CA3102E DIODE

In
J-...•00
' 0
IIoI ICRQAfoIIP$

ill
GENE RATOR -
ATTE NU4TOR

handles nice and smooth, nothing tricky
about it, no osci llation, and still has about
the sensitiv ity of a good superhet, without rf
stages in front.

Last m inute note from RCA, use a tuned
inductor across the 470 ohm resistor in Q1's
co llector . This can cut down another frac
ti on of a dB on the noise figure by narrowing
the bandwidth of that coup l ing ci rcu it.

Shielding. As RCA says, " Shield ing is im
portant, if you wish to real ize the benef its of
t hese cascode com pou nd am pl if ie rs ."
Indeed it is. With so much gain , nuisance
cu rrents can be found even on t he f lat

Fig. 4. Cascode r t amplifier general schema tic.

Second cascode. So now we come straight
into Q4, the first stage of the second
cascode . Aga in, if you monkey w ith the
base bias resistor R5 and R6, do it in relat ion
to the other bias values of Q4 and Q5 . R7,
the emitter resistor of Q4 stabilizes well at
470, (th is " stabi l it y" by the way, refers to
the changing of values as you proceed w ith
the testing), but the base bias of 05 requires
a little attention though it is not crit ical,
us ing 10K to ground and 15K to the +12
volts.

The co llector circuit of Q5 started to give
me a lot of " stat ic" (t roub le, not noise) at
first , but after eliminating the parallel
tuning on 12, wh ich caused bad 600 mHz
osc i llat ion, and going to series tun ing, L2
and C3, no more 600 mHz crud . For a 50
ohm cable output , C4 will be found to do a
lot of the tuning on L2, which is only
natural. C3 can almost be om itted for
certa in " not completely matched condit ions
at the far end of the output cable." Better
leave it in though, and bring up the match
into t he m ixer sec tion . W hen t h is
connect ion to the mixer is only short, such
as 2.54 or 5.08 em you probably wi ll have

Fig. 5. Test set up, CA31 02£ rf stages.
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IC·21 ···· 2 4 c h a n ne l c a pe,b li it y . with 7 c ha n n els s up
p lied. It' e MO S FET fr o nt e nd provide s bejter than
.d u v s e nsitiv it y et 20 d b qule Uno . 5 h e l tc e l !lite rs vir 
IU"'Uy e n mfn e te intermodulall on.tlu ilt In A Cand DC
p owe r s u pplies_ Modular con s tr uctJon , o f cou rse.
M"ny o th e r f9(lltures m a k e the IC -21 e c reet tw o
m e te r t renec e ive r.
IC·230····6 7 e ha n n ele with 30K H z ee oere tron lor
s im ple x o pera tion fr o m 146. 01 to 147, 9 9 MH z. s y n
thesi zed w ith IN OU E' S u n ique P hase Loc ke d Loop
(PLL) s y s te m. O n e s w itch p u ts you u p o r d ow n 6 00
K Hz fo r u se w tth re peete r e . Mc'duter con s tr uction
m",kes ee rvtee e s nap. II It' s e ver needed .

Heli c",1 fi lte rs, MO S FET Iront e nd, a rrd ",n Au romeuc
Pr c tectton Ci rcui t, lor the Hna l treo e tet o r e . a re o nl y
some 01 th e o u ts ta ndtnc tee tu re e o f the IC-230 .
It' s the or94t s y n thesized two m e te r r",d lo ro d e v ,
tlnd w ill still be to m o rrow !

The I C -3 P A is a recruleted DC p o w e r s upp ly lor a ll
the IN O U E mchUe trons ce lve rs_ Use It w itn y o u r
IC-2 3 0 lor b4s e o eereuon.H' s corn c letelvreo wleted,
end o tvee y o u an ind ication o f it' 8 coere tm c c on
ditlo n; norrna l. low vottece, excessive c u r re n t , o r II
th e protectio n c irc u it 18 w ork lno. Th e se a re s h own
tnro ucb the u s e o f e ye ca tcb fnc lndicotor lamps .
Th er e Is a ls o a buUt in speaker In the c obln et.
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Fig. 6. rf stages for 2 meter FM using the I. C. CA3102E. L2 to resonate to 2m.

. . .K1CLL

no trouble . Where you use a long cable,
with perhaps a 1/8th wave or so stand ing on
it (or in it) (such as 22.56 ern) you wil l have
to work a little with C3 a nd C4. Aga in, the
test set up of Fig. 5 will do the job for you ,
allowing you to measure (re lat ive values, or
even ac tua l mi crovolts if you ca librate the
infin ite attenuator against a known "micro
volter") and listen at the same time for
noise, unwanted spurious, squegging, etc.

Layout and shielding. These are impor
tant for a project of th is kind, bu t not
critical. I turn ed the 14 pin in line package
upside down and used my regular t ie points
made of common pins, 5.33mm 0.0. ham
mered into 5.08mm holes in a piece of
fibergl ass about 3.81cm x 2.54cm wide, as in
Fig. 7. Using small clean copper wire or
small t inned bus, solder each lead of the
CA3102E to these pins, and make all com
ponent connec tions to the tie pins to avo id
breaking a lead on the 3102E. I ran a wire
over the package from pin 5 to pin 12 and
then to ground on each side. Then I also
brought the shielding over the package, with
a cutout, and soldered it to the wire going
over from pin 5 to pin 12. Keep all those
2.5mm bypass leads very short. The average
length here is a 3.18 to 4.76mm long. If you
kee p everything close to the pac kage you

wi ll find that quite a small baseboard wi ll
result, which you can easily install in an
aluminum minibox, with J1 on one end and
J2 on the o ther. Or on the same side if you
are careful with possi ble coupl ing. Rernern
ber, about 40 dB gai n or mo re between
those two points.
, ,~~ <.. •

1 ."
" " IS...IELD

"" 0-i1RF IN 1

0" 0" 1
1
I m 0 ~"!f. 0 ' p

" :~' "___ _ _ _ .£A3012£___ SHI EL D,;;---- - - - PIN VIEW
------ - ;),

14 13 12 " 10 9 e
~ ~ ~

~ ~

I
4 1/2 .n' ,.,0

." 8 ASE80ARO- COPPER CLAO

NOTE - VERTIC AL EXTENSION OF SHIE LD tS n'''m

Fig. 7. Layout, shielding two met er rf stages using
CA3102E.

Conclusion
This little unit is one of the smoothest

tu ni ng jobs I have ever seen fo r 2 meter FM.
especially when you consider that gain. And
an IC at that! You can see where the future
lies.
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John J . Sch ultz W2EEY
c/o RLC In c.
30 Eas t 42nd St.
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M any amateurs have been using t he
Oscar series o f sa te llites and the

po pularit y o f sa tellite QSO's is bound to
take a not her grea t step fo rward wh en Oscar
7 is in o rbit. Many st ill have no t heard the
present sa te llite in opera tio n or are trying to
receive t he down-link (29 ,45 0 - 29.550 ) o n
prese nt 10 meter gea r. The disadvantage to
the la tte r is that t he se nsi tiv ity of the
receiver positio n of many 10 met er t rans
ceivers sta rts to fa ll off signi ficantly a t the
high end o f 10 meters. T his ar tic le d escribes
a high performa nce co nverter specially de
signe d to receive the Oscar 10 meter down
link. It can be used wit h an ex isting single
o r mu lt ihan d HF tra nsceiver with the t ra ns
ceiver tuning a t 00 kHz portion o f a ny
lower frequency band o r t he co nverte r itself
can be made tuna ble for t he Oscar do wn-link
and work ed into t he fix ed i-f (p refe ra bly
above I MHz) of any ex ist ing transceiver o r
receiver.

The co nverter itself features excelle n t
sensit ivity . selec t ivi ty and free do m fro m
cross modulation. Co nstru ct io n is simp li fie d
bo th because of the requi remen t to cover

MAY 1974

o nly a re latively small ba ndwidth and the
method o f co nst ruct io n used .

Circu it ry

The circu it o f the converter is sho wn in
Fig. 2. It co nsists of two stages o f rf
a mplifica t io n using J F ET's in a grou nded
gate configura t ion. T he J F ET's are 400 MHz
low-no ise types but yet a re no t ex pensive
(abou t $ 1.0 0 each). The grounded base
configura t io n does no t provide the absol u te
low no ise figure o f a neu tralized type FET
a mplifier but its excellent freedom from
cro ss modulation and sta bility mo re than
co mpensates for this o n 10 meters. Its no ise
figu re o f a bou t 2-3 dB even in the grou nded
gate co nfigu ra t io n is mo re t han o ne needs o n
10 meters for Oscar reception (or a ny weak
signal recep tion fo r t hat ma tte r o n 10
me ters). T he fo ur tuned circu its p ro vid e fin e
select ivit y a nd by peaking th ese circu its for
different portio ns of the 100 k Hz wide
do wn-Ii nk , even perfo rma nce is achieved
thro ughou t the 100 k llz ra nge witho u t a ny
need for co nt inuous tuning o f the circu its.
The mixer stage follo wing the two rf sta ges
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C o mmon toothpaste is one of the most
useful items you can have arou nd the

shack. It will clean. polish. and grind, it
costs very little, and it is always available.

As a grinding co mpound it is useful in
grinding crys tals. When used in conjunctio n
with a small piece of plate glass, a few
drops of water and the classic figure S's. it
is easy to move a crystal upwards in
frequency.

A second and m....re in demand use is in
the cleaning and polishing of various plas
tics arou nd the shack . An excellent exam
ple is fo und in the plastic meter faces
which are now almost universal. After a
few years on a workb en ch the average
meter has developed a film and scratches
which are impossible to rem ove with nor
mal cleaning meth ods. Older rigs too are
prone to th is so rt of deteri oration ; dia l
covers, "'S" meters and th e like suffer
much the same fate as test equipment.

To give plast ic a new lease on life wet a
soft cloth , add a small amount of tooth
paste and rub lightly . Use a sweeping
motion and avoid conce ntration on any
one spot. If the paste tend s to smea r, add a
little more water. Wh en the job meet s with
your approval, rinse in hot water and dry
thorough ly with a soft. dry clo th .

. . .WA0ABI

•

• • •

ACT lO·H/l /U
3 Band ·1 DCh, nn,1 FM

Sunner Reu in r

HR·220
12 Chlnners·' 0 WillS

220 MHz FM TrtnluiUI

American Made Quality at Import Pric e

~.£:~ELECTRONICS' INC.

7707 Records Street
Indianapolis, Indiana 46226

Amateur Net

Here is everything you need, at a price
you like, for excellent 2 meter FM

performance. The 12 transmit channels
have individual trimmer capacitors

for optimum workability in point
to-point repeater applications.

Operate on 15 walls (minimum)
or switch to 1 wall. 0.35 uv sensitivity

and 3 walls of audio output
make for pleasant, reliable listening.

And the compact package is
matched by its price. $ 00

E

An FM Model For Every Purpose
Every Purse

Full 12 Channel, 15 Watts
with HI/LO power switch

HR·6
12 Clllnnel·25 Wi lt

6 Mit" FM Trlnn.inr
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is a MOSFET to co nti nue the good cross
modula tion qualities of the co nverte r and to
provide for a minimum genera tio n of
spurio us mixing prod uct s. The input signa l is
fed to o ne gate of t he MOSF ET mixer and
the local oscillator signa l to t he o the r ga te.
T he local oscillator signa l is gene rated by
eit her a crysta l co nt rolled FET osc illator or
by an alternative vfo using a FET. T he
alter nate vfo circuit is shown in Fig. 2.

T he frequency of the crystal used in t he
oscilla to r will, of course, dep end upon the
tuning range o ne is try ing to shift the Oscar
band down to. For instance , if o ne in tends
to tu ne the Oscar ba nd o n the 7000- 7 100
kHz ra nge of an existing transceiver, one
needs a 22.450 MHz inj ect ion frequ ency
from the FET oscilla tor. A I 1.225 MHz
fundamental mode crysta l would be used
and the tu ned c ircuit in the drain of the F ET
oscilla to r would be tu ned to double the
oscillator ou t pu t to 22.450 MHz. Unless o ne
needs exact ca libra tio n, a surp lus crysta l can
be found at low cost which will su ffice
rather than o rdering a new crystal. It should

be me ntio ned t hat t he tota l Oscar down-lin k
ex tends a bit mo re than from 29.4 50 MHz
to 29.55 0 MHz. It ex tends 70 kHz eit he r
side of the above frequen cies but at these
ex t re mes its effect iveness is down 10 dB as
compared to that of t he prime passband .

Since a ny i-f ca n be used , one has quite a
bit o f la t it ude when choosing a crysta l
frequency . at least fo r th e initial se tup of
the converter. The same is true of th e vfo
circuit range of Fig. 2. in case o ne wishes to
work t he co nverte r outpu t into a fixed i-f.
The vfo circuit itself does no t employ a ny
multipli cation a nd opera tes at the desired
injectio n frequency. No net heless it is quite
sta ble and easy to tune as long as o ne takes
ca re to mak e the LC circu it mechan ically
sta ble. Be su re that the t wo fixed ca pacitors
in the gate circuit of the oscillator are of the
silver-mica type .

T he o utput circuit of the converte r is
sho wn o nly as a single tuned circuit. T his
selectivit y is adequa te since the unit the
converter works into should provide t he
pri me signal selectivity. If a very short lead is

100
LI • IC 5, L5

A SEE TEXT)

5 0 10 5 0 10
GI

270 270 G2 CA2N5486 2N5486
lOO K .01

Q ~
00. 00.

.01

tf?220 220

(C6 , L6
SEE TE XT)

+ 12
lO'. 60

lOOK

XTAL
(SEE TEXT 1

Fig. 1. Crystal controlled converter circuit. L l through L4 = 0.9 JJH, 10 turns, 1.58 cm die., 16 T.P.l.
Tap all coils a t midpoint an d also tap L,2 turns from groaJn d end. .
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used betwee n the co nverter and the fo llow
ing unit, o ne can probably elimi nate the
tuned circuit altogether (replace it wit h an rf
cho ke) as lo ng as a tu ned circuit is immedi
at ely prese nt in the followi ng unit.,

t he holc. The resistor/capacitor combina tion
is so lde red to the drain lead with about 4
rnrn lead bet ween the combina t ion and the
transistor case. The shield board is then
placed on the main board and soldered all
along its bottom edge to the main board .
Connect ions are th en made to Ll . Con
st ruc t io n is co ntinued in a similar manner
for the rema ining sec tio ns. The feed through

Construction

There are very fe w crit ical points to be
conside red in the const ruc t ion of t he unit. A
sugges ted method of co nst ruc tio n is shown
in Fig. 3 , alt ho ugh ot her met hods are certa in
ly possible . The met hod sho wn utilizes a
copper clad board bu t t he board need not be
etc hed and it is used wit h the copper side
tuned up. The board size is about 6x 14 e m.
Smaller pieces of board (o r copper sheeting)
are used as shields between sectio ns o f the rf
stages. Most of the details of co nstruct ion
are shown but a few point s should he made.

Construc tio n is best starte d with Lt . One
end is so ldered direc tly to the board and t he
other to its associated t rim mer. A sma ll hole
is d rilled in t he ce nter of the first shield. The
gate lead is soldered to t he shield board near
the hole with the short est possible lead
length . The IO~ resistor is attached t o the
source lead of t he transistor and centered in

Fig. 2. Vfo circuit to replace crystal oscillator
circuit of Fig. 1, [or a tunable converter.

• • •

SPECIAL OFFER
Limited Supply

•

WORLD 0SLBUREAU
5200 Panama Ave•• Richmond CA USA 94804
THE ONLY OSlo BUREAU to handl•• 11 of
your O SLs to anywhere ; n.l(t door , the nel(t
state, th. n81(t c o u n t y , the whole world . Just
bundle them UP ( p lease arrange alphabeticelly)
and send them to us w ith payment of 6t! each ,

RG-B A /V COAXIAL CABLE
52 ohm. Two (2) PL·259 Coaxial Connectors
included. Used, Good Condition : 68 Foot Length
55.50 - 50 Foot Length $4 .50 - 25 Foot Length
$2.50

RG -54 A/V COAXI A L CABLE
58 ohm .250 0 .0. Polyethy lene. UnusocL 37 0 Foo t
R oll $ 10.0 0 - 18 5 F o ot Rol l $6.0 0
Prices are F.D.B. , Lima , Ohio . Order Dept. 73
SEND TODAY FOR BIG FREE CA TALOG !

- WE GOT 'EM-

CLEGG, COLLINS, DRAKE, S WAN,
YAESU, TEN-TEC, and many more in
stock. See us first for quick, courteous
service. Est. 1928 - MA STERCHARGE -
BANKAMERICARD W4WL

FRECK RADIO & SUPPLY CO.
40 Biltmore Avenue
P.O, Box 7287
Asheville NC 28807
Telephone: 704-254-9551

I QUADS! QUADS! QUADS! I
• $59.95 up for quad ki ts. $84.95 for •
• •• complete quads (pre-drilled a nd pre- •

I tuned J- $269 _9 5 up for ou r new super I
quad (p re -d ri lled a nd pre -tuned. (Quads• •

I
for spec ial purposes 7 to 150 MHz, ask I
for estimate) E- Z WA Y TO WERS a,

SPECIA L DISCOUN T PRICES

I
Free literature upon request. 18 131 988 4213 I
SKYLANE PRODUCTS 'OGA Bon A" A..

Tt'mplp Te•• ace. FL 33617

• • •
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L/ XTAL

CUTPUT

0'

.005 FEEDTHROUGH

40673 2N5248

, 0 0
~~

SOLDER TO
BOARD

SHIELD
PART ITIONS

5,F

.005

---J..O pF TRIMMERS'.L~------

PC BOARO
COPPER SIDE UP

Fig. 3. Parts layou t. Exact layou t shown need no r be followe d bur shields should be placed bet ween
coils shown. R emain ing components, as expla ined in [ext, are places on underside of board.

capacitors at L2 and L4 are soldered to the
board and the + I 2V connec t io ns made o n
the underside of the board . The mounting of
the mixer and oscilla tor stage transistors can
be done with socke ts if desired . In eith er
case, to accommodate either the leads of the
transistors or pins of the socke ts, a hole is
drilled first just large enough to accom
modat e the leads or pin s. The tip of a larg er
size drill is then u sed to clear enough copper
away from around the sides of the hole so
no danger exists of shorti ng to the board.
Co mpo nent ends which are grounded re
quire of co urse o nly the lead hole. The
compo ne nts themselves are mounted o n the
underside of the board with the co mpone nt
lead e nds requiring groundi ng brought up
through to the top o f the board a nd
grounded. The whole method o f const ruc
tion is a bit unusual but leaves a maximum
amount of copper left on the board for good
shielding and grounding. Tie points und er
neath the board such as for the + 12V line
are made by miniature terminal st r ips
mounted on the underside with regu lar
metal hardware. The whole board can be
mounted in a separate enc losure o r inside an
existing receiver.

Adjustments
Alternate tuned circuits in the rf ampli

fier stages are tuned to o pposite ends of the
29.450-29.550 MHz range . That is . the Ll

circ uit peaked at 29.4 50 MHz using a signa l
source at this freq uen cy , the L2 circui t
peak ed at 29 .5 50 MH z etc . The tuned circuit
in the drain of the crystal oscil la to r stage is
peaked at the desired o utput frequen cy
using a re ceiver o r grid-dip meter. The circuit
is then tuned suffic ien t ly off resonan ce to
produce from 0.5 to 0 .6V across the lOOK
resistor at the seco nd gate lead of the mixer
MOSFET. If a variable frequency injection
oscilla tor is u sed , its tuning range should
first be c hecked u sing a receiver. The volt age
it develops across the lOOK resisto r should
be also 0 .5-0.6V and adjusted if necessary
by cha nging the drain load resistor in the
osc illa tor. If one ca nno t measure th ese
voltages, just make sure the oscilla to r stage is
opera t ing o n the desired frequen cy . The
injectio n voltage level can then be adjusted
during actual reception for the best soundi ng
results.

Conclusion

The converter described in conjunction
with a reasonably sensit ive receiver o r trans
ceiver will provide ex cellent reception of
Oscar 10 meter signa ls. The old rule about
the ante nna st ill being the most important
pa rt o f any receiving system still holds tru e,
but even with a 10 meter ground pla ne o ne
will be able to hear Oscar for mo st of the
time available during each o f it s passes.

. .. W2EEY
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2530 Tybo A venue
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With this simple clock modification , an
alarm lamp will come on any time the ac
power has failed and then been restored. The
lamp will remain lighted until you reset the
circuit. Should you awaken some morning
and see the "power fail" alarm, you'll kn ow
that a quick chec k with WWV is in order.
Also . the rest of the family is thereby alerted
to check the ot her clocks in the house .

The on/off slide switch is included for
convenience . You can preset the clock , then
operate the switch at the exact moment the
WWV tone begins.

24-HOUR
CLOCK

T he idea presented here is neither in
geni ous nor novel ; but with just a few

hours work you can add usefulness and a
little class to that stat ion timepiece.

The big thing in your life might be
message handling, QSLing, contests, DX,
ragchewing or what have you . No matter
what it is - if you give a hoot about it, you
insist upon a certain degree of time ac
curacy . Should the commerical ac power fail
for a few seconds or a few minutes, without
your knowing about it , this accuracy could
be destroyed .

JAZZ UP

Send check or money order marked
"E8M" with your name and address

to:
TECHNICAL DOCUMENTATION

BOX 340

CENTREVILLE, VA 22020

Electronics Bench Manual

Just by way of example , the section on h a nd
soldering was boiled- down from t he pract i c e s
of the American Welding Society -- commit tee
o n So l dering and Brazing : NASA, USN, s o l de r
manUfacturers , the Bell Telephone System a nd
o t he r s . The sec tion conta ins everything you
need to know about solder , f l uxes , solde r ing
t oo l s and teChniques .

There are over 100 , 000 vords cove r i ng theor y
and applica tion of s emiconduc t or devices
diodes , t r ans i stor s . t he SCR/TRI AC. d i g i t a l
and linear integrated c ircuits , operat i ona l
amplifiers , vo l tage r e gUl ator s . c ount e rs and
decoders , and much , much more .

Sections also t r eat the vacuum t ube a nd CRT ,
capacitors a nd electrostatic dev i c e s , rel ays
and switches , electromechanica l devices a nd
mechanical movements , energy sources , c able
and wire . ++++++

Update Withont Annnal Replacement
No need to buy a whole new book every yea r
to keep abreast of i nformat ion in t he f i e l d ;
the "bock within a book" s tyle penni ts you
to update only as needed .

There has never been another manua l l ike i t .
That 's why we undertOOk to put i t t ogether ll
Once you have had a chance to pu t the manual
to use . you 'll start enjoying e lect r onics as
a hobby , with fewer unfinished projects t h a t
could have been completed had there no t bee n
an information gap l

The all new Tdoc manual for electronics
experimenters and hobbyists ---

Hore than two years in the making , Tdoc: has
gathered the ece t. practical and usable d ata
from industry , the U, S , Patent Office , DOD ,
NASA , NTIS (National Technical Information
Service) and others , Jam-packed wi th all the
data needed by the hobby experime nter a t the
bench. From theory r e f r e s he r to applications
diagrams , device characteristics , table s and
formulas , charts and g raphs -- hu nd reds upon
hundreds of illustrations ,

-
Introdnctory Price: $1795 Postpaid

- In U.S.A.

703 - 830 -1535
Virginia residents ple as e add 4% s ales tax .

A High - Density Modular Docnment
No vas ted space or words , Separate sections
are removable in loose- leaf fashion - - boOkS
vithin a book - - mounted in a r ugged b i nde r,
big enough to hold other Tdoc publicatio ns
-- or your ovn notes .
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llelpfu! hints Oil ho w 10 prot ec t y our grarjrom till' uotrntiot thir].

W it h the eme rgence of two meter FM,
more a nd more ama te urs are invest

ing in good two meter mobile rigs. As most
of us who have go ne mo bile know, we
dislike leaving a mobile rig unattended for
fear of its abse nce o n our return. What can
be done?

Being involved in automo tive security, I
am aske d many q uestio ns as to what a
person ca n do to ad d ex tra securi ty to his
car. One of the major problems I have
e ncou ntered is that people are very reluctant
to spend mo ney o n security. Ho wever, o ne
does not always have to spend a lo t of
money to protect his car a little bit more.

Befo re going mobile one must consider
th ree thi ngs: type of rig, ty pe of antenna,
and a su itable mounting locat ion for each.
The type of rig is ind ependent from th e view
of security . The an te nna, as we ll as th e
mou nting lo catio ns of the rig a nd antenna
should be co nsidered as a security factor.

Let's co nsider the antenna and its mount 
ing first. As we all know, th ere are many
types of a ntennas to choose from. Eac h has
it s own points. I loo k at antennas under two
ca tegor ies, per ma nent and temp orary
mo unting. Again, each has its own adva n-

•• A~' .. n ....

tage. Fro m the viewpoint of security, there
is no question as to which type o f mounting
is best. The tempo rary antenna will pe rform
well at a ny point in the car, will no t hurt the
value of the car come trad e-in time and can
be moved to t he XY L's car easi ly if yours
happens to break down .

No w let's co nsider the type of mou nting
and location o f your rig. The standard
location for mounting is under th e dash
board and it provides the driv er wit h an
easily reached unit. I have no compla ints
about tha t , but I would like you to consider
t hese options : inside the glove compartment ,
under the driver' s seat, inside a conso le,
a nd - if you have bucket seats - ho w about
between the two buckets. As you can easily
see , th ere is a large selec tio n of locations to
mo unt your rig. I named o nly a few. The
locatio n is your decisio n. Bu t don't fo rget
that the easier it can be seen, t he faster it
will be sto len. That's where the type of
mounting co mes in. Just like the ante nnas,
th ere is eit her a perma nent o r temporary
type of mo un t. You' re probabl y saying to
yourse lf, " I've never seen a rig o n the market
tha t provides a temporary mount : ' You 're
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PRESCALER MODEL PD-301
$55.50 plus $1.50 postage

Model PO 30 1 is a 300 MHI prl:''5Cdler dl!\igned 10 e~leod the range 0 1
your cocruer ten times. T hIs prmcale, h ..s OJ bUIlt ,n pre""'P wi th OJ

semol,v,ly 01 50 mV at 150 MHI. 100 mV ". 160 MHI. 175 mV ar 300
MHI . The 951-190 scaler is raled at 320 MH, . To ,nsu", enough drive lor
"II (ounlerS, a pml amp. was burlt ,n, The p'e.1llT1ll has a self contained
I)O'<l"el wpply .egulatt'd "I 5.2v • ~ (Inpui SO Ohms, Output H, ZI

All P'~er1 are snipped on a 4 " by 4 " bv 1'1," e<>bone l. All are w"ed

and cal,b'a led.

i{-ENTHtPRISES
1401 NORTH TUCKER
SHAWNE E. OK 74801
405-273-1598

proba bly right ; to my knowledge there is
not. Although many manufacturers pro vide
a thu mb wheel dismount for their rigs, I
don't consider this ty pe of mou nting to be
temporary . On e must sti ll discon nect all t he
wires lead ing to the rig before it can be
removed .

But just because rigs are co nsidered per
manently mou nted does not mean they have
to be : there is a new item o n the mark et
today called th e universal lock mount for car
tape players. This piece o f hardware will
work fine for almost any mobile rig on the
market today . The universal mo unt co nsists
of two interlocking brackets. O ne brack et
mo unts perma ne ntly to - let's say - under
the dashboard , the o ther bracke t mo unts
di rectl y o nto the rig itself. When the two
bracke ts are join ed toget he r, all elect rica l
co nnec t io ns with the ex ception of th e anten
na lead are made by a pressure contact
terminal st rip. The cost o f the unit varies
depending upon the sto re. but is usually in
the range o f 55 to 5 IO. It can be picked up
at jus t a bout any car tape su pplier. La
fayette. Radio Shack. and at many disco unt
houses that ca rry aut omotive car radios.
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Getting back to the purpose of the universal
mou nt. it enables you to mount your rig
anywhere in the car and be able to remove it
with a simple press o f your finger. On ce the
unit is removed it can be put int o the trunk.
brought into the house. o r put in to an other
ca r where it can be used again with a simple
purchase of another mounting bracke t and
ante nna .

Apart from the mobile rig and anten na.
what else can o ne do for added securit y?
Here are a few inexpensive ideas:

I . Remove the fi nger button lock o n the
doors and replace it wit h a bullet-shaped
fi nger button. This defeats the use o f a coat
hanger.

2. Obtain sec urity decals from a local
alarm co mpany. These decals should be
placed on the rear wind ow on both sides of
the car.

3. Obtain a key lock used for car alarms
from a local alarm company. This lock
should be mounted on the front left fender
in pla in sight. (Don't be afra id to let them
know there might be an ala rm.)

One final idea to add to the security of
your car would be to have an auto motive
alarm installed. There, are many bra nd s and
mode ls available today. so sho p aro und and
compare them all. Here are a few tips on
what to look for:

I. What type o f siren does it have.
mechanical or elect rical? (I've had be tte r
luck with mechanical .)

2. Try to choose a system with a voltage
drop sensor. This type of system will give
you better protection .

3. Be sure they install a security lock
(rou nd key).

4. Consider having a motion detector
installed (similar to a tilt o n a pinball
machine).

5. Be sure you receive a written gua rantee
from the insta lling co mpany .

Fina lly , security does no t end with an
alarm system. As a matt er of fact . security is
endless. Don't consider it to be a o ne-shot
deal. it's a day-by-day pract ice . T he more
you practice it, th e safer you ' tl be .

One closing tho ught : The best security in
the world is to have nothing to steal.

__ . WA t JO S

71 MA(;A 7 INF



IMPROVING THE

Scott Bax ter WA 4B XI
111 A ck len Park Drive
N ashville TN 37203

PEARCE-SIMPSON

GLADDING - 25 AND

BIMINI-VHF

P earce-Simpson , long well-known in

co mmu nicat ions gea r, has recently in
troduced a VHF·FM transceiver which it
supplies in two versions (the Amateur
Gladding-25 and the Marine Bimini-VH F ).
The marine model is FCC type-accep ted, and
the amateur version is virtually identical.
Features of both units include 25 watt /!
watt switch-selected power ou tpu t, sensi
tivity typically 0.22 IlV for 12 d B SINAD
q uieting, and squelch adjustable from
"open" t hrough clean threshold s of 0 .1 to
1.0 IlV " full tight. " Selec tivity is +7.5 kHz
at the edges of th e sharp crysta l fi lter , ideal
fo r ama teu r "compromise" devia tio n or
strict narrow band systems. Present produc
tion Gladding-25's feature a concentric 6
channe l inde pendent tra nsmit /receive crystal
switch. (The concentric switch is availab le
free for Gladdings now in the fi eld and can
be added to a Bimini for $8.5 0) .

The Gladding-25 is furnished with a pa lm
PTT microphone, while the Bimini-VHF
co mes with a handset. Prices of the units
compete with the cheapes t "amateur" pro
ducts, including the imports. The amazi ng
fac t is th at the gear is type-accep ted, and it
performs . Service is easy too , because you
don 't see plug-in tra nsistors , all-Motorola
and RCA transisto rs and ICs, and fiberglass
boards in the imported sets . Because the
Bimin i-VHF appeared first in this area,

M AY 1974

several of them were alrea dy converted to
t wo meters by the ti me the Gladding-25 was
in town , Dealer cost is about $160 for the
Bimini-VHF with no crystals, and about
$ 180 for the Gladding wit h 4 crystals of the
buyer's choice.

Additional crysta ls from Pear ce-Simpson
are $4.50 each, alt hough yo u may wait up to
six weeks fo r unusual frequencies. In ter
national can deliver quickly, but at $9 .25
transmit/$ l I .25 receive .

Like most new products, these sets have a
few minor bugs. If you decide to buy one,
you will want t o check it against the
following information . Some of these
changes are now being incorporated into
new units at the factory, while some are
origina l with the writer. Sets from dealer's
she lves may or may no t co nta in any of the
fo llo wing, In over a doze n o f the sets, no
problems were experienced after these
changes were made,

Conver ting A Bimini-VHF To Two Meters

In the event you have a Bi mini, you can
easily conve rt it to two meters. It should be
men tioned that this is no t preferab le to
buying a new Gladding, but many ama teurs
did not expect an amateur version so soon
and a number of Biminis are now in amateur
hands. The conve rsio n in troduces no specia l
problems and performance is ab out equiva-
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Fig. 1. 2805 Hz on-pulsjng encoder .

lent to the Gla dding, but the warranty
remains an o pen question .

Conversion consists of disabling the re
ceiver split-tuning circuit by removing R229
and tying together all the front wafer con
tacts of the channel switch. L20 I, L202,
L203, L204 and L206 ar e then tuned for
best quieting. In most sets, no padding is
required . However , an extra picofarad can be
added across any of the coils which fail to
tune before hitting bottom.

A single crystal can be used on more than
one channel in the Bimini (or a Gladding
with the old switch), provided the paralleled
rear lugs are bent away from the short ing
ring on the affec ted wafer o f the channel
switch . For a transmit crystal, the trimmer
capacitors of all but one of the paralleled
switch posit ions should be disconnected .

Improving Receiver Sensitivity

For full sensitivity of abou t 0 .22 IlV,
check the value of R209 . In early units this
resistor was 15K . Best sensi tivi ty occurs

•• when this is changed to 3 .9K. Paralle ling a
5.6 K across the 15K will serve nicely fo r the
earlier version. A 1{4 watt resistor is satisfac
to ry .

Audio Distortion in The Transmitter

The microphone amplifier, Q SO I , tends
to satu rate above roo m tem perature . Change

the emitter resistor R504 from 22n 1/4
watt to 30n 1/ 2 watt.

Because the basic audio circuit was
developed for mike-shy boat owners , the
average amateur's hearty and robust tones
are likely to cause excessive clipping. In
most sets I have seen the mike amplifier
itself driven to clipping at moderate audio
levels. Change the mike series resistor RIO I,
lo cated between terminal strips on the bot-

tom o f the set , from 470n to 2000n. Your
friends will thank you. After these changes
the audio will probably receive comp limen ts;
the frequency response of the total system is
ideal for reliable commu nications through
noisy FM channels.

Pilot Lamp

Paralleling 33n (I watt) across the lamp
will increase the life . There's a difference
between 12V and the 13.6 in most auto
mo biles.

Receiver Oscillator

By far the mo st fru strating problem in
the receiver is the first oscillator. After a
transmission o r tw o , the rig 's internal tem
perature rises sligh tly and the oscillator
quits . This development had almost elimi
nated longwinded QSOs on the local repeat
ers before the problem was found . Although
the conditio n can be aggravated by cheap
crystals, it is due primarily to changes with



Fig. 2. Touch-Tone encoder.

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

Courses Taught : Gene ra l T heory and Code
Advanced Theory and Code
Amateur Extra Theory an d Code

Golf privileges at New River Country Club; also fishing

TRUL Y A VACA nON WITH A PURPOSE'!!

not quite make the manufa cturer 's spec ifica
tions of 40[2 or less equivale n t series resis
tance.

You may note that there are no trimmers
on the receive crys tals, This pre sents no
problems with original crystals or Intern a
tional replacements. However , a few owners
have comp lained about distort ion on some
signals, Provided you have an on freq uen cy
signal wit h 5 kHz deviation , you may want
to tune T40 I for minimum distortion . One
fo urth turn is probab ly more than the
required correction . Of course no amount of
tuning T401 can correct for an off freq uen
cy signal or overdeviat ion. The crystal filter
is sharp, and if the incoming signa l is not
reasonably close to its center frequen cy , you
can ex pec t distortion just as you would with
a brand new MI COR.

. .. WA4BXI

Encoder Opera tion

Encoder use is made more complica ted
by the requirement that the mike, handset,
or encoder directly switches the receiver/
exciter B+ voltage . There is no adverse effec t
in leaving t he receiver voltage on during
encoder transmission , so the encoder need
only provide an extra contac t closure to
perform all keying fun ctions. Connections
for the excellent encoder circuits which
follow can be made through the ex isti ng
rear-chassis co nnector. Because the W4A Y
autopatch uses 2805 Hz "on-pulsing" in
stea d of the Secode or "inte rrupter" type,
the tone encoder shown is for that syste m.
The dial pulsing contac ts co uld , of course,
be used differently to produce the o ther
system. The Touch-Tone circuit shown has
also been used ex tensively on W4A Y, with
excellent results.

The fo llo wing in ternal connec tions mu st
be made in the rig to permit encoder
operation:

Attach a 5.6 K resistor to the junct ion of
R510 and R511 on the excite r board . Run a
wire from the free end of this resist or to pin
3 of the power connector.

Ru h a wire fro m the yellow mike/handset
lead id the power connecto r pin 4 .

Run a wire from the red handset lead to
power connector pin 5. This completes the
require d changes in the set.

2
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People attended from the following states and areas:
Nort h Carolina. South Caro lina, Missour i, Tennes
see. Utah, Flor ida. Ok laho m a . West Virginia, A la 
bama, N ew H amp shire . Io w a , D istric t of Co lumb ia .
Vermont Arizona, Indiana, Ohio, New Jerse y ,
New York . Massachusetts, Maryland, Virgin ia , illin
o is. Mic h iga n . Georgia, Ka nsas. Mississip pi, Nebras
k a , Maine . Kentucky , California , New Me x ico,
Arkansas, Te xas, Wisconsin, Louisia n a , O regon.
Co nnecticu t, Minneso ta , Pe nn s ylva n ia .

We have c hanged our name from Camp A lbert
Butler to Glade Valley School Radio Session. We
are n o w lo cated o n t he cam pus h er e in Glade
Valley, North Caroli na . Same good food, same fine
inst ructors - in f ac t , nothing has change d but t he
name li nd location .

' C. L. Peters K4 DNJDIR E C T O R - --l
I Box 770 El k i n , North Caroli na 2862 1 I
I Please sen d me t h e bookie( a n d upp uco t i on bla lJ ll I
I f o r thl' Glade \'alle:-.' Sch o o l Hadio Sl's .~ i ' I/ L I

I Name Call I
: Add ress :

LC'!'!y /S tat e/Zie.... =.1

temperature in the value of R22 2 and R2 23.
The little 1/4 watt resistors have adequate
d issipation but their tolerances under am
bient variations are very poor. Replace the
tw o with 1/ 2 watt 5% units of the sa me
value and leave 1/4 " leads above the board .
Solder ligh tly and quickly . Check C226; if
yo urs is .00 I Il F, change to .00 3 IlF . This
increases the drive sligh tly and can mak e a
real differen ce, espec ially if your crystals do

QRG 'BLK
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PUTTING

Henry B. Ruh WB8H EE
140 Ash
Whitmore Lake, M I 49189

YOURSELF ON TV

M any of us who are on AS (wide band
TV) on 450, 1296 etc ., ofte n have a

desire to put some of our goodies over the
YL's TV, as well as our own . Usually most YL's
object to the OM " messing around" with
THEIR TV . A sure-fire way to encourage her
to be less obstinate is to put her mug shot
over t he walnut knothole, and su rpr ise the
kids (hey look at mommy!) .

ATV Research has a little devi ce at a
rid icu lously low price w hich can be put
together in a few minutes time, and provide
enough RF on a desired TV channel to
please everyone in the house. Thei r PIXE
VERTER (From ATV, 13th & Broadway,
Dakota City, Neb . 68731, for $6.95 &
shipp ing) is a small modulated osc i llator
using a single t ransistor and a pc board coi l
to generate a small signa l wh ich can be
adjusted to any channel from 2 to b. A few
changes in thei r basic circuit help the unit in
f lexibi lity and performance. The kit as
arrived here was complete and needed only
a small power source (6 volts at a few mAl
to fire it up . V ideo is ac coupled through an
electro lytic capacitor to avoid any dc
voltage prob lems, making it an ideal genera l
purpose generator . It was found that it was
able to modulate a video signa l with 1.5
MHz as top frequency response. Since the
circuit is very non-crit ical , it is easy to
experiment to try to improve on the basic
design . First , to improve low frequency
response (l ike sync signa ls) replace t he 10 I'F
video input capacitor w ith a 100 to 250 I'F
unit. To improve high frequen cy response,
put a 5 to 10 pF capacitor between the input
of the coil and the output tap . This is a small
area of foil near the coi l and has 1.5 pF
coup l ing for the rf out. In creasing thi s
coup l ing provides better output , better
frequency response, and appears to hel p

MAY ~974

stab i l ity w hich is already quite good . A 2.7k
resi stor between t he collec tor and ground
also helps frequency response wi th out
appreciable loss of output. Better response
can be had with lower output by going to a
1.8k res istor, but for most appl ications, the
change is adequate with the 2.7k. Care must
be taken for if you go to low, you w iII
overload the output and t he unit w i ll not
osc iIlate .

Depend ing on t he. characteristics of eac h
trans istor, the 15K bias resistor may have to
be changed to 18K or 22K to prevent sync
compression (low sync but normal video) .
The supply voltage should be stable and 6
volts seems optimum . Less voltage and the
unit won't osc illate, and more vo ltage tends
to produce white compress ion (lack of
detai l in bright areas) .

If you replace the l OI'F d isc capaci tor
between base and co llector w ith an erie
9-20 pF or similar small trimmer d isc (l ike
those used to net rocks in FM rigs) you can
" net" the frequency after you f ind the
approximate spot on t he coi l tap . It helps if
you put in the fixed unit first, run the wire
around the coi l until you find the spot to
produce a signa l in an unused channe l of
your tv , then replace the l OI'F with the
trimmer, and while watching the pix on the
tv, adjust t he cap for best signal.

In the photo you can see where I
mounted the coupl ing capac itor and
padd ing resistor on the foil side of the
board . There are spots in the foil where you
could drill through and mount the parts
from the component side if you like, but it's
not critical. You wil l also note a pot in one
corner. This is used to adjust the video input
since I use it with several sources of varying
voltage level. It's m ost happy w ith a v ideo
signal of .5 to 5 volts, but w it h a pot , you
can use most any signal to be had .
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, Available from ATV Research for $18.95.
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ATV Reaserch "pixi-verter " moditied with trimmer
capacitatorlevel control, upper right. Voltage con rro!
on Jeft

I run my video tape recorders playing into
the PIXI-VERTER into my Heathkit Color TV,
which won 't accept a video signal since it
pulls sync from the i-f tube and video from
the output side of the t ransformer which
makes it somewhat less than useful for
reproducin g a video tape playback. The rf
unit is cli pped leaded to the antenna
term inals in back.

Hooking the li ttle device to the roof top
antenna produced a good signal in the
neighbors TV sets, wh ich helps to drive the
drabs up the wall when they dial past a
"vacant" channel to see a clear " Sonny and
Cher" program on the wrong night, without
commercials and no sound . (I use my stereo
for the audio.)

If you feel l ike being nice, you can add an
ATV Research audio subcarrier generator
($18 .95 and easy to bui ld in an hour or so)
and provide aud io in the appropriate
relati on sh ip (4 .5mHz removed from the
video carr ier) and go w ire less completely. *

Besides putting yo urself and fami ly on
TV, its a lot of fun to put a camera in h iding
and casually dial the TV to the signa l w hen
there are visitors and catch the comments as
they not ice that they are on TV ! There are
more serious applications of course , but it
can be a lot of fun too .

~ Southwest Technical
~ Products Corporation

DEPT. 73

219 W. Rhapsod y

San Antonio, Texas 78216

At long last-a top quality ful ly professional
data entry keyboard at a sensible pr ice. Key
sw itches are full typewriter travel and res
ponse type, arranged in a modified ANSI
layout . Full length spacebar w ith equalizer.
Keyswitches are mounted on a double sided
fiberglass circuit board w it h plated through
holes. The encoder provides a standard ASC
II output and includes a debouncer circuit.
ASC II code includes shift and control func
tions with two user defined keys available .
Keytops are first quality double- shot molded
types for permanent good appearance. Gold
plated contacts on keyswitches. NEW-no
surplus parts. Typew rite r sty le-NOT a modi 

f ied keypunch board .

KDB-' Kit --------------- ·..-------·----··-·----··--·-·$39 .95 ppd

* 48 Keys
* ASC-II Encoder
* For: Term inals

TV Typewriters
Calculators
RTTY Displays
CATV and more

KEYBOARD AND

ENCODER KIT
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CATCHING
THAT TWO
METER
STREAKER

The author in disguise.

T he public service record of 2m FMs
brief history has been rather o ut

standing - lives have been saved, pizzas have
bee n ordered, ideas on dic ipheri ng tax laws
have bee n excha nged, and dozens of new
jobs have been crea ted in Washington for o ut
of work cryptographers because of some
one's intense love for crea ting repeater regu
lations in the form of crossword puzzles.

But all of these heroic a nd patriotic deeds
fall na t o n their face like QRP to a 2K-4
when co mpared to a recent but little k nown
incident involv ing a college FM repeater club

M.6.V 1Q7 4

Jon Matthews WB0 FKZ
2609 S. Glenda le Ave
Sioux Fall s SD 57105

faced with having to net the biggest ca tch in
the history of ham rad io - a 2m streaker.
And believe it or no t, he was running
bare fo ot!

It was a beau tiful spring evening with the
sun slo wly scanning the lower half of o ur
ham club 's 20m beer can vertic le when we
first received word th at our college President
desired a "word" with us. Needless to say,
the e ight of us in the club were highly
worried about the meeting, because a
" word" usuall y meant 20 to 30 minutes of
non-stop QR M of an 59 nature, which not
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55 Minimu m Order. Visit us when in St. Louis.
Please include sufficient postage.

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

oL33B-3 - Triple 7 seq
ment, for calculators $2.95

12 VOLT REGULATED POWER SUP·
PL Y - 1.5 amp-adjustable from 9 to 14
volts. Small. solid state. Ship vvt. 41 bs.

$6.00

only insulted our puritan amateur upbring
ings, but also had a tendency to dim our
hopes for sneaking through that new HR·2B
as a much-needed "replacement" for OUf

broken dictating machine.
"It could be that he just wants to.

congratulate us for traffic control during the
homecoming parade, " said George, the
group's president and resident hieroglyphys/
regulations expert.

We all hopefully agreed, taking worried
swigs out of our beer cans and busily
conjuring up excuses for any misdeeds that
we might be charged with - unjustly, of
course.

The college President looked downright
ill, his green face slightly resembling the
average American's around income tax time.

"Sit down boys," he muttered in a one
by one signal, "I've got a little problem that
perhaps you can help me with."

"You're aware of course, " the grim look
ing President continued, "that the ungodly
art of streaking is becoming more and more
of a major pastime on campuses across the
nation. So far we've been lucky on this
campus, mainly because most students are
occupied with worthwhile pastimes, like you
CB radio for instance... "

Now it was our turn to get ill.
"But, as of this evening," our President

continued, "my office has been informed
that certain subversive elements on this
campus are planning the worst of all possible
deeds - THEY'RE GOING TO STREAK
THE MOTHER· DAUGHTER
BANQUET! !!"

The President shuddered, his bald head
glowing with the most acute resemblance to
an overloaded LED readout. We thought he
was going to keel over right on the spot, so
we hurridly assured him that we would do
our best to stop this planned SSB (suddenly
streaked banquet) with images of a Heath
gear dancing in our eyes.

Outside of our patriotic club duty to
continue building that new 160m relay link
verticIe (come on nowl}, we spent every
minute of our spare time during the next
few days checking and re-checking our
equipment and income tax forms, polishing
our Standards, and preparing a master plan
which we hoped would lay bare the facts

3/$1.00

6011

l.E.D. INDICATORS 

RED OR CLEAR 3511

YELLOW or GREEN

200 PRV - 25 AMP Bridge - ship wt, 1 lh
$2.00

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

TV CAMERA LENS
150 MM - C Mount - NEW $75.00
75 MM - C Mount - NEW $50.00
25 MM - C Mount-FO.95-NEW $39.50
25 MM - C Mount-Fl.4 -NEW $29.50

THUMBWHEEL SWITCHES

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

MINIATURE SIZE - 0.312 x 1.3 x 1.3
10 position decimal $2.50 rK"F=r=r=f==jFiiI
10 cos. BCD & cornp. $4.00
10 pas. BCD onlv $2.75 I.. 7 8 1"9
End Plates (per pairl $1.00 1.6 I ~
Divider Plates $1 .25 l-
Blank Bodv $ .30 (g~=±=±d=~

l.E.D. - MAN 1 or D1707 TYPE -

NEW $2.75

-GATEWAY--
ELECTRONICS

8123-25 PAGE BOULEVARD
ST. LOUIS. MISSOURI 63130

13141 427-6116
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about the streaker plot before some 700 odd
unsuspecting mothers got permanently
squelched from heart attacks.

Genius George, in between cooking hot
dogs in the fin al of his new 440 linear,
managed to persuade a fellow streaker to rat
on the guy who had plans for the banquet.
All George did was merely promise the
stoolie a nation-wide spec ial on SSTV, pro
viding that he streaked in slow motion. It
was an easy matter for George to convince
the prospective banquet strea ker to wear a
2m rig and a ni-cad pack for decoration in
addition to the traditional ski mask and
tennis shoes. So it was an easy matter to
keep track o f his every movement through
triangulation, and the rig got plenty of
ventilation from streak to streak.

Needless to say, the streaker wasn't a
Iicensed ham, but we easily got a couple
cooed members of o ur club to ru n along
beside -the "mobile stat io n" and shout an ID
into the mike every so often. They really
didn't mind the effort, in th e t rue amateur
tradition.

They sold an awful lot more tickets to
the Mother-Daughter banquet th an they ever
have before, o r probably ever will, becau se
word had gotten around th at the eve nt could
become an SSB. Th at was the most alert
audience listening to a boring after-dinner
speech that you 've ever seen (the topic was
prevention of the common cold). Heck, we
even had the event patched into the college 's
closed-circuit TV system, but chickened o ut
at the last minute because our ant i-s t rea ker
measures might fail and make some unsu s
pecting faculty member swall o w his pipe.

Sure enough, just as the banquet speech
was concluding, up t he dining hall stairs into
the banquet room came the FM toting
streaker, running at full blast with the
greatest of ease. But just as he reached the
top of the sta irs, word was passed through
our trusty rep eater, and George closed a
relay that let go of the end of a "cocked"
mobile 10m whip ante nna. The poor
streaker got it ri ght on the back side of his
beam, and he forgot all a bout the banquet,
to this day never tru sting a ham with the
naked truth about a ny thing, mu ch le ss his
rear panel.

WB\lFKZ

.. . " . ....... ..

H & R INDUSTRIES
P.O. Box 265
Nabnasset MA 01861

NEON LAMP (NE2 V) $.05 ea .
25 AMP - 50 PIV RECTIFIER $.25 ea .
709 OP AMP - DIP, $.30, T05 - $.20
741 OP AMP - DIP, $.40 , T05 - $.30
7490 TTL DI P $.80 ea .
OMNI-GLO 11 0 VAC LAMP $.50 ea.

CAPACITORS

600 VDC 2 MFD $.80 ea.
450 VDC 20 MFD $.70 ea .
4 50 VDC 10 MFD $.60 ea.
250 VDC 60 MFD $.50 ea .
250 VDC 20 MFD $.40 ea.
200VDC .1MFD $.25 ea .
50 VDC 10 MFD $.20 ea.
50 VDC 2000 MFD $1.80 ea.

HIGH VOLTAGE DIODES

IN1143A 6 KV 65 MA $3.50
IN238 5 10 KV 70 MA $12.00
IN3055 18 KV 100 MA $6 .00
IN3061 30 KV 100 MA $8. 50

POWER TRANSISTOR ALUMINUM
HE AT SINKS $.80 ea.

ERIE LOW-PASS FILTER (1212 ·554)
12 SECTION $12.00

EN CAPSULATED FULL -WAVE
BRIDGE 1 AMP, 3200 PIV/LEG $18.00ea.

PC BOARD 15·PIN RECEPTACLE$ .80 ea .

S U DE SWI TCH 4 AMP 125 VDC $.20 ea.

FULL WAVE BRIDGE STACKS
95 PIV/LEG - 2 AMP $2.50
570 PI V/LEG - .4 AMP $4. 00

POTENTIOMETERS - MIX 4/ $1.00
RESISTORS )4 WATT, 5%, 100/$4 .00
G ERMANIUM DIODES - MIX 10/ $1.00
S ILI CON DIODES - MIX 10/$1.00
15 ASSORTED DISC CAPACITO RS$ 2.00
723 VOLTAGE REGUL ATOR $1.00
DIFF. VOLTAGE COMPARATOR $.50
DIGITAL IC MIX 8/ $2.00
IN4001 - $.10 ea., IN4003 - $.15 ea.
ALUMINUM CHASSIS 7X9 X2 $1.25
TERMINALS NO. 1610 AWG WIRE

$5.00 Minimum Order 100/ $4.00
Add $.50 for postage and handling
ALL PRODUCTS GUARANTEED
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.heBook_,ff
NOVICE CLASS
STUDY GUIDE

$4
The world's easiest to understand

book on the theory required for the
Novice amateur radio license exam.
Frustrated by fundamentals? Read
this book. One simple reading should
carry you through the exam.

GENERAL CLASS
STUDY GUIDE

$6
This book will help 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

Extra Cla ss exam panic you? No
need. for this book reduces it to easy
comprehension. Many amateurs find
that a quick reading through this
book is enough to get them through
the tough Extra Class exam. Face
that exam with confidence.

1974
FM REPEATER ATLAS

$1.50
Listings by states (or countries) and

cities of all repeaters, both open and
closed, in the world . Periodically
updated. Handy size for mobile use .

FM REPEATER
CIRCUITS MANUAL

hardbound $7
softbound $5

Contains almost every conceivable
circuit that might be needed for use
with a repeater. All circuits explained
in detail. All aspects covered, from
the operator to the antenna. Also
co n ta in s 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 FM quickly
and easily.

It is easy to make some blunders
when you are getting started with
anything new. It is also embarrasing.
A fast reading of this book should
help you avoid the pitfalls.

VHF PROJECTS FOR
AMATEUR AND EXPERIMENTER

$5
A must for the VHF op. Opening

chapters on operating practices and
getting started in VHF, both AM and
FM. followed by 58 chapters on
building useful test equipment,
modifying existing and surplus gear,
building complete stations, both
fixed and portable, Hnears, conver
ters, control units, preamps, band
scanners, antennas, noise suppression,
plus many more.

FASCINATING WORLD OF
RADIO COMMUNICATIONS

$4
AU about broadcast band DXing,

tuning the tropical DX bands, DXing
radio amateurs, antennas for short
wave, radio licenses, pioneers in elec
tricity and radio, commercial broad
cast stations, WWV, etc.

TVI
$1.50

Discusses all types of interference
problems in great detail with re com
mended steps to cure these problems.
Good for both the amateur and
citizens band operator. Try this cure
and suffer no longer.

IC PROJECTS
$4

This book tells how to understand
and use ICs, with numberous con
struction projects.

COAX HANDBOOK
$3

All about coaxial cables, connectors
and applications. It's aU here - pic
tures, part numbers and specifica
ttorrs for aU types.

SOLID STATE
PROJECTS

$4
More than 60 projects of interest to

anyone in electronics. The devices
range from a simple transistor tester
to a ham TV receiver. This collection
will help you become more
intimately acquainted with zeners,
ICa and varactors, etc.

TRANSISTOR PROJECTS
$3

Crammed full of home construction
projects, from 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.

DX HANDBOOK
with MAP

$3
How to work DX, how to get

QSL'S, country lists, award lists. QSL
bureaus, maps of the world, great
circle maps centered on maior U.S.
cities, DX bearing charts for major
U.S. cities, how to KO on your own
DXpedltion, and much more. Wall
size DX map of the world included.



Book.'"

$1
Useful transistor circuits for audio,

receivers, transmitters and test equip
ment . 47 chapters with circuit dia
grams for each, complete with com
ponent values, etc. A must for the
solid state home brewer. Easy to read
and to understand.

$6
A comprehensive book covering all

areas of radio teletype, from getting
started with the basic principles,
what equipment to procure and how
to make it work. The only up-to-date
book available on the subject. Well
written, easy to read and understand .

sufficient
of your

to enclose
the return

Be certain
postage for
QSLs.

73 BACK ISSUES

VOL.! $4
This is an assortment of twelve

different back issues of 73 from the
years 1960 through 1964. Normally
these back issues would cost you $1
or more each, but since this assort
ment is our choice instead of yours
you benefit with a big bargain . Here
is a good way to build up your
technical library with hundreds of
interesting and valuable technical
articles and construction projects.

mo.e I.ull '"

VOL. 2 $4
Twelve different back issues of 73

from the years 1965 through 1967.
These are the real vintage years of 73
for home builders of transistorized
gear. Lots of VHF projects and
gadgets galore. See for yourself what
73 was doing back when QST was

CHC $1
Presented to those who submit a

sworn statement that they have never
received a certificate for radio operat
ing and if they ever receive one, they
will hate it. This certificate should be
your first before you accidentally do
something and receive a certificate
for it. This attests to your
membership in the Certificate Haters
Club.

UNDERSTANDING XYLIOM $1
An unusual certificate - get one

and keep your mate happy. An award
to those who have the good fortune
of having an understanding partner
who apprecia tes all good things about
amateur radio (staying up all night.
spending money for rigs, etc.).

DXDC $1
Available for those who present

proof of contact (copy of log) with
10 different countries. Awarding this
certificate makes you a member of
the OX Decade Club.

'bel.ull'"

RTTY-DXDC $1
Frame and hang this one above

your machine. All operating award
for those who have submitted proof
of 2-way teletype communications
with 10 countries. Endorsement
provisions for different bands.

RRCC $1
This Real Rag Chewers certificate is

awarded only for the feat of a non
stop QSO for a period exceeding six
hours with no time out for anything.
Order must be accompanied with
date/time (GMT) of start/end of con
tact, station contacted, and your call
sign.

ALL MODE DXDC $1
How many can qualify for this one?

An award for 2-way communications
with 10 countries using
CW-SSB-RTTY-SSTV modes.

SSTV-DXCC $1
Dress up the shack with this award

for 2-way Slow Scan Television com
munications with 10 countries.
Endorsement provisions for separate
bands.

73 CERTIFICATES

WAAS $I
Worked Almost All States - Proof

of your having worked 49 of the 50
states. It is for those who are just
unable to get that last state
confirmed.

$2
recerv
audio

VHF ANTENNA
HANDBOOK

DIODE CIRCUITS
HANDBOOK

108 QUESTIONS AND
ANSWERS

Discussions of transmitting,
ing, antennas, power and
measurement devices, etc.

DIGITAL CONTROL
OF REPEATERS

hardbound $7
softbound $5

Here's a book for the FMer who
wants to design and build a digital
repeater control system. Contains
sections on repeaters, basic logic
functions, logic circuit design, con
trol systems, support circuits, mobile
installations, touch-tone, plus a
special section on a "mini" repeater
control system.

CONVERTING COMMERCIAL
FM GEAR

$2
General information on commercial

FM gear with specific conversions for
Motorola equipment.

$1
115 diode circuits including power

supply application, regulators. ac
meter applications, receiver detectors
for AM-FM-SSB, noise limiters,
squelch, AGC, varicap tuning, audio
clippers, compressors FM modula
tors, RTTY keying, varactor multi
pliers, noise generators,

$3

Would you believe that the secret
to success in VHF /UHF is in the
antenna system? This is no earth
shaking discovery, but it's true. A
complete, detailed book with descrip
tions, dimensions, tuning data, dia
grams and photos. Antennas from the
instant coatbanger to the giant
collinear beam can be found here.

-,

RTTY HANDBOOK

INTRODUCTION TO
RTTY

73 USEFUL
TRANSISTOR CIRCUITS

SLOW SCAN
TELEVISION HANDBOOK

hardbound $7
softbound $5

This excellent book tells all about
it, from its history and basics to the
present state-of-the-art techniques.
Contains chapters on circuits.
monitors, cameras, color SSTV, test
equipment and much more.

$2
In this book the world of radio

teletype is explained in an easily
understood manner for the beginner.
There's also a chapter on RTTY Art
which will teach you everything you
need to know in order to be a RTTY
Artist. The last part of this book
contains a bibliography of everything
published about RTTY since 1952.

mo.e



thel'u"lJ
(continued)

still brf ngi n g y o u o n ly tubes. At this
prtce yo u ~t't (J ur choice of back
i SS Ul' S. This is an e xce llent way to fill .
in miss ing ba ck issues . if y o u like to
gumbte.

VOL. :) $4
T w elve diflcrL'nl back issues of 73

fro m the yea rs 1968 to 1972. These
bundles are a lrea dy made up so you
han ' t o a ccept o u r c h o ic e at this
pnce . Individual issu es for most
m onth s art' s t ill a vailable for $1 each
for these VI',US,

MAGNETIC CALL SIGNS
$4

Let t he world know that y o u are
p ro u d of y o ur ham call . These
maanenc ca ll stans will adhere to t he
s id e of yo ur car. and they won 't fall
uff a t hi gh speeds.

U .S. MAPS
$1

T'hesc wa ll size d maps show t he
s tu tvs a n d call a r ea . They are
spectauv destaned for coloring to
show yo u r progress toward the Work
ed All S ta tes a ward of ARRL or the
Worked Almost All States a wa rd put
nut b y 7 3 (for proof of contact with
4 !. sta t t's) , S ince yo u will probably b e
wan una to work for the award on
st'\'e ra l bands yo u will want several
m aps . Tbey r- ome in groups of four .

WORLD DX MAP
$2

This is tilt' sa m e wall-si zed OX map
that is iucluded w it h th e DX Hand
bo ok excep t it comes to y o u rolled
u p inst ea d of fo fd ed . This is so y ou
ca ll p ut it on the w a ll o r have it
fr.tmt'd . Tht' ma p is desi gned with a ll
r-ount rv prefi xes ind ica t ed and space
fur vou to colo r in t he countries as

you wor k th em. Visitors can see
trnmcdta tet v h o w m u ch o f the w o r ld
you ha ve contac ted! The zo nes are
o n the map as we ll as prefi xes. Ma ybe
you need s e ve ra l maps .

CUSTOMIZED DX
BEARING CHART

$4
A n a m a teu r who work s for a big

compu ter co mpa ny h a s a program
w hic h permit s h im to plug in y o ur
lo ca t io n a nd ha ve it print out the
bearings. o f a ll t he countries of the
world from you r s hac k. Once you
ha ve t his.Hst yo u will u se it for e ver y
DX co n ta c t. The c h a rt gives the
b earmg and distance to all major
c it ies a n d co u nt r ies, Be patient w hen
y o u order for these have t o be run
through in groups so that we can
offer them to you a t su c h a low cost.

73 BINDERS
$5

These binders a re a gor geo us red
and co me with the nicest s e t of year
stickers yo u've ever seen. T he perfect
thing for st o r in g your issues of 73 so
that the y won 't ge t lo s t or s p ilt o n,
or into t.he ha nds o f the .Ir , Op. Dress
up your shack with these binder s,

LAPEL BADGES
$ 1

Na m e a n d ca ll identifi e s you at club
m e etings , hamCe sts, busted pot
partie s . Hand e ngra ve d b y skilled
N ew Hampshire cra fts m a n w it h lo v
ing ca re . Onl y one lous y do llar . Send
first name and c a ll.

CALL LETTER
D E SK PLATE

$2
How about dressing up y o ur operat

ing tabl e with a d esk plate s h o w in g
yo u r first name and ca ll? These e m
bossed d esk pia tes are nice - a nd
ine xpensive . No zero a vailable, so r ry .
There is room fo r t wen ty letters and
spaces t otal.



REASONS TO SUBSCRIBE:

One Year Sub Saves
OA one year subscription is only $7 - 5&t per
issue. That's a 42% savings. [Eqadl)
Two Year Sub Really Rips Us Off
OA two year su bscription for $12 saves you
50% - each issue costs only 5011. (We must
be nutsl)
Oon't Read This Paragraph
oA three year subscription takes us for a
bundle. It's only
4211 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?1
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:

OMare 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.

o More ads than any other Ham magazine
that means you can keep up on what's new
in your hobby.

oNEWS 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

o NAME CALL 0o 0

o ADDRESS 0
o 0
o CITY STATE ZIP 0
o 0
o DSign me up for a money-saving I-vear subscription for $7. 0
o 0 Here's my $12 to rip you off for a 2-year subscription. 0
o DYEAH! I'm mean enough to sign up for a 3·year subscription for $15. 0
o DBankAmericard DMasterCharge Account No. Expires 0
o 0 Check enclosed 0
o 0 Bill Me Signature 0
000000000000000000000000000000000000000



BATTERIES

Rechargeable 6 volt

• 11 automatIcally keys
VOO, fig when you use
TT and holds 10 ' abou t 2
seccncs.

• I. 's smllil ,n Slll~ II"""
" 3/8" " ~"I and ....'" fIt
;nsll:1t most TT pads and
will ...-ork Wl'h ALL pads,

• It's easy to connect to
yo ur pad. only four wires
- ground. +12V. pad.
PTT.

AMATEUR NET $9.95

OIG'HOLO

DlelCOIII

EACH$5.00
Nor mal Retail Price $ 24.00

New. untested. as is

GC62 6
2.6 AMP·Ho ur Rating - 6 volt

Noon til 6, Tues thru Sat.
(wri te for cata log)

COMMUNICAliONS UNLIMITED
9519 MAIN STREET P ,O. BOX 463

WHITMORE LAKE, MICHIGAN 48189

1313) 449·4367

PHASE LOCK LOOP RTTY BOARDS

• 1800-320Ct>r ' 800-nOOhl In- pu t

• Follows drift ing sIgnals

• Has norse squelch mark hold
• Anusuace antl-ew

• Solid state au tcster t

• Complete ATTY TU onlv TWO
G 10 P'ug In boards
• Constant current dflv~ lor
primer _ boards drive pnnle, dl
recnv.
• Boards have FSK driver and

inver ter stage which allows your $29.95
pnnter 10 key your rio} with no
adcli.ionalequipment.

• Boards come 10 you already
drilled, Be rudy for 1M neX/ OSCAR

SUITE 900
185 DEVONSHI RE STREET
BOSTON MA 02110

ORBITAL IN FORMATION

AMSAT
NEWS

Michael Frye WB8LBP
640 Deauville Dr.
Dayton OH 45429

Lau nch of OSCAR 7 is sti ll emin 
ent, watch the 73 HOT LI NE for up to
the minute detai ls.

The following is from the summary
sheet on OSCAR 6. Presented at the
lE E international con ference held in
New York on March 28 . 1974.

In i ts first year and a half of
operation. successful use of OSCAR 6
by 2000 amateur radio operators in
some 75 cou ntries and all 50 US states
had been reported. App roximate ly
60% of the users have been outside
the United States. includ ing approx
imately 130 stations throughout the
East European cou ntries.

Operational Results
To date, New Zealand, Austral ia.

Fin land. France. Sweden and Ozechos
lovakia all have one percent or more
o f thei r amateur population usmq
OSCAR 6 for two -wa y cornmu nica
nons. In addi tion to these countries,

West G ermany, England , Japa n,
Canada, Italy, the United States,
U.S.S.R. and Argentina each have 20
or more radio amateu rs US10g the
satellite. Together. th ese fourteen
cou nt ries represent abou t 8 5% o f the
total user popu lat ion , wh ich numbers
approximately 2.000 stations. For
countries such as Angola , Austria ,
Bermuda, Iceland . Ireland and seve ral
o thers. OSCAR 6 has provided the
f irst, and so far o nly , means for d irect
co mmun icat io ns via satellite.

Amateur Satellite
Education Program

The lifetime lonjevltv of OSCAR 6
has made it possible to plan educa
t ional instruct ion programs wi th the
satellite , usmq the spacecraft as a
laboratory tool to demonstate phvsi
cal principles and bring the student
firsthand experience with satellite
applications. With the assis tance: of
the American Rad io Relay League
curriculum source material has been
prepared by educators, showing
teachers how to set up inexpensive
OSCAR ground terminals 10 their
classrooms and how to use them to
teach their students space-age con
cepts such as Doppler measurement,
o rbi t plo tting. determining orbital
period. commu nications range, and
decoding and interpreting telemetry
data.

Orbit

7042
7054
7067
7080
7092
7105
7117
7130
7142
7155
7167
7180
7192
7205
72 17
7230
7242
7255
7267
7280
7292
7305
7317
7330
7343
7355
7368
7380
7393
7405
7418

Date
1M,,)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Time
(GMT)

0101 .3
0001 .2
0056.2
0151 .1
0051.0
0146.0
0045.9
0140.8
0040.8
0135.7
0035.6
0130.6
0030.5
0125.4
0025.4
0120.3
0020.2
0115.1
0015.1
0110.0
0009.9
0104.9
0004.8
0059.7
0154.7
0054.6
01 49.5
0049.5
0144.4
0044.3
0139.3

longitude
of Eq.
CrossingOw

63.1
48. 1
61.8
75.5
60.5
74.3
59.2
73.0
58.0
71.7
56.7
70.4
55.4
69.1
54. 1
67 .8
52.8
66.6
51 .5
65.3
50.3
64.0
49.0
62.7
76.5
61.4
75.2
60.2
73.9
58.9
72.6

WB8 LBP
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Con 't.trom page 3.
intent ion of ho no ring this law, fee ling
that they are a law unto themse lves.
When it takes a court order to even
see an I AS telephone book , then
something is rotten .

And something is very, very rotten .

Fear of 73 !
A letter from a reader in Phoenix

tells me about some of the members
of his club who are seemingly afraid
to read 73 - afraid to let anyone
know they read 73 - and in general
up tight about the whole matter.

Wow!
He tells about a recent time when

someone brought in some back issues
o f 73 to give away at a meeting and
several of the me mbers were so
su rrepticious in thei r interest in 73
that one might think it was banned
literature.

This situation does exist in some
places I guess - but it 's sad to hear
abou t it. Obviously it isn't the my riad
of const ruction articles or the aover
tising that has so frightened these
amateurs - it obviously has been my
editorials. Fantastic!

Imagine it - I am able to write
ed itoria ls that make people ac tually
afraid to pick up the magazine. I
might even fee l proud of t his if I had a
better inkling of what things I've
written about that have brought this

o n? Normally I would expec t the ma il
to give me a good ind icat ion of such a
violent reader response, but the fact is
that letters and notes from the readers
have been quite positive in backing
my edi torial stands. This in itself is
unusual, for normally the people who
get mad are the first t o write and
compliments are few and far between.

The fact is that I have often asked
readers to take the time to sit down
and put their ideas on paper and send
them in. I believe that ama teu r radio
needs o ne fo rum for ideas...and I
think that 73 is the only such forum
we have. The only reason that my
ideas have been prominent is because
there has been such a dearth of any
other ideas. If anyone has any ideas o r
opinions, they have been pretty close
with them

Perhaps I should qualify that a
mite, for there are some sources of
strong opinions within the hobby, but
they are charac terized by rhetoric
ra ther than substance, and a re not
very productive. I realize that I have
an advantage over most amateurs in
that I am so immersed in the hobby
that I am able to get involved mo re
than just about anyone else. Few
amateurs have bee n able to go on
DXped it io ns - run up a substa ntial
loss of c oun tries worked - be
involved in slow scan - with fast scan
- with mobile FM - with their own

repeaters - with RTTY - with nets 
with rag chewing - with contests 
getti ng to hamfests and conven tions
allover the country - and do this
over a period of twenty some years.
Few amateurs get letters from up to a
hundred o r so other ama teu rs a day 
or read most of the club bullet ins
from all arou nd the world (and there
are hundreds of them). This does give
me an unfair advantage in the broad
sense - yet any individual amateur
can easily become an expert in any
pa rt icula r aspect o f the hobby an d far
ou tsh ine me in knowledge and accom
plishme nts - and be a far better
source of information on the League
than I, even though I've known the
top HQ people fo r many, many yea rs
- but have you ever seen even one
d irector t ry to reach the ama teu rs
outside of the framework of the
League? I haven't.

It is cu rious.
The pages of 73 are wide open for

ideas - and there is no requ irement
(nor has there ever been this requi re
ment) tha t the ideas be acceptable to
me or to the staff of 73 . We do ask
that they be reasoned and supported.
If anyone has any good arguments
against anyth ing t ha t I write about I
wish th ey would let me know so I ca n
pass along the informa tion - and
perhaps explain further my own ideas.
Often I am much too brief in my

VJ.\!. U E

FOR STUOY GUIDE
ANO TAPE

GENERAL CLASS STUDY GUIDE
This book will help you
to really understand the
theory and enable you
to easily pass the FCC
exam. This is not a Q &
A manual for memoriz-
ation. Study th is book
and go in to the exam
wi th confi dence. 317
pages, softbound.

$6.00 value

AMATEUR RADI
GENERAL
CLASS
UCENSE
STUDY
GUIDE

onl~

13 WPM PRACTICE TAPE - This tape will take anyone over the hump which
exists when yo u have to sto p translating the dits and dahs, and go to an
automa tic recognitio n syste m where you " kno w" wh at the character is without
thin king, thus enabli ng yo u to pass the general or advanced code test. This very
nasty tape is reall y at 14 wpm, to give you that added edge when taking the
exam.
88-13 WPM - 60 min. $3.95 value

Order from: 73 MAGAZINE INC. Peterborough NH 03458
Offer valid until May 31, 1974

MA Y 1914 15



expla nations and this leads to rrns
u n d e rs t a n di n g . Ou tside of my
attempts to reason with one official of
t he FCC, I have found there to be
very few times when , wi th a little
discussion, t here was no t a meeti ng of
t he minds and general agreement.

This is a challenge: the next time
you find anyone who is afraid of 73 
see if you can find out why - and tell
t his c hap that r challenge him to write
to me with his specific disagreements
- so we can see if they are that. What
usually happens when someone who
violently d isagrees with me finally
comes to face is that I try to find out
what the disagreement is - and then
try to explain either what it was that I
really wrote or said (which is often a
whole lot different from what people
have heard that I have written o r said)
or I try to explain why it was that I
wrote such a thing - w ith what
background - then I listen to the
o ther side and, if there is merit there,
t he chances are that I change my own
ideas - it happens all the time .

One o f the most common greetings
I get at hamfests is, '" read your
edi torials and, whi le I don't agree wi t h
a ll of t hem. I enjoy them and they
ma ke me thi nk." Nobody can be right
100% of t he t ime - and since I am
not nobody, it stands to reaso n tha t [
wi lt have a percentage of be ing wrong.
I try to keep the percentage small, but
wh en you th in k I'm wrong - take the
time to write to me about it or call 
and t he chances are we w ill be able to
come to an ag reement ,

Pl ease d o write. You are writ ing
mo st of the magazine now. . . the
articles and newspages. . .and I'll be
happy if you, the reader, will write
t he ed itorials too so I can get in a few
m ore ho u rs of hamming. , .and
perhaps a little Dx pedition o r two.

SPACE PROBE?

Recent articles in t he National
Enqu ire r have brought forth exotena
tions of the lo ng delayed echoes
phenomena. This has been explored
by some radio amateurs in the past
and certainly needs further invest iga
t ion. I recall some articles in OST on
the SUbject in veers gone by, but no
satisfactory explanations.

The current idea is that these
echoes are coming back from a satel
lite out there in space, p ossibly put
there from some other galaxy as a
means of communication . Expert
menters have discovered that the pat
tern of echo delays can be plotted on
a graph and the result is a reasonably
accurate map of the stars in one part
of the sky. Could this be an indication
that this satell ite is trying to tell us
that this is its origination?

Several articles have been published
recent ly on t he sub jec t and I wonder
if there is a reade r out there who

76

wo uld like to become custodian of
p rogress rep orts on this line of in
vest igat ion? I' ll bet that there are a
nu mber o f amateurs who would be
in terested in experimenti ng with this
idea. We need to know what fre
quencies have been productive. , .wha t
d irectio ns the echoes have been com
ing from. ..who has been working on
the project. ..etc.

FCC NEWS
Reciproca l lice nsi ng, how 's it

do ing? Just f ine! The FCC issued 38
licenses to foreign visitors during
January , w ith 11 of th em going to
Colombians, four to Nicaraguans
three to Germans, G's and CE's, two
to VKs, PYs, HBs and Tis, and one
eac h for LU, CP, HI. HC 9K and SM.
There's even a repeater licen sed under
this arrangement - 0 L2AAlW1 o n
147.81 -21 near Boston .

MAIL BY SATELLITE

Word from W4ATE is that a stu dy
is being made at the Mar5hall Space
Flight Center in Huntsville for the
U.S. Posta l Service of a p lan to move
business mai l by satellite. It's about
t ime !

Practica lly speaking, though the
cu rrent postage rates me rely reflect
the ravages o f inf lat ion. ..not having
risen any more tha n mo st other
t hings. _ . with a t wo cen t le tter now
running is it e igh t o r te n cents? , .lt
does seem odd that in th is day of
instant co mmu nication we st ill have
to send a spec ific p iece of paper in
order to commu n ica te.

It is ti me t hat some system be
worked out, us ing sa telli te links o r the
ubiquitous telepho ne lines, or a com
binatio n of them, for semi-instant
ma il. Even t he te levision cables might
be used.

CASSETTE RECORDER BARGAIN

Several readers who have invested
in t he cassette reco rder being offered
with t he Morse code cassette courses
have written or called to te ll us that
this exact same recorder is being
offered in their loca lity for $44.50 or
more. T hey wonder how we can sell
this for only 523.95. The fact is that
when you buy recorders directly from
the importer in large quantities and
pass them along at virtually our cost,
the p rice is kept remarkab ly low.
We're not in the tape reco rder bus
iness - we only want to make sure
that our readers have a good cassette
recorder to use with their code cas
settes so they can get their ham
licenses.

KEEP THOSE CARDS
AND LETTERS COMING

Yes indeedy, when you see some
thing about amateu r rad io in your
newspaper or in a magaz ine get out

t he scissors and clip it ou t for us here
at 73. We're always on t he watch fo r
items of value fo r the 73 newspages,
for showings to congress, and we like
to paste t hings into scrap books. We
particularly want to thank all the
readers who sent in the stuff about
illega l use of C B f or truck
blockades...that sort of stuff helps in
little battles like trying to save 220
MHz.

W2:'1i:-' IJ/I

HAM
HELP

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

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

73 would appreciate amateurs and
clubs looking th is list over and helping
whoever they can. Do you remember
when you needed help?

Jerry l. Smith Sr.
29 Toth Avenue
Coatesvill e PA 19320

James Ell er
4784 Clyde Road
Howell MI 48843
517-546-4103

Thomas Beaudry
364 Clay Street
Sparta MI 49345

l yle Fisher
R. R. 1. Box 104
Cook NE 68329
402-864-4525

SP/4 C. E. Bailey
546-90-3709
HHC 70ath Mt. 8n.
APO 09034
Baumholder, Germ any

H. l. Moore Jr. WNI IRV
424 N. l one Pine Avenue
Ap ringfield MO 65802
(Woul d like help with Genera/license.)

Gil Boyd
414 Kickerillo Ct.
Houston TX 77024

Don Fowler
P. O. 80.111186
Orl ando Fl 32802

Bra lley Bunk (age 11 )
George Bunk (age 14)
36 Mitchell Pteee
Avenel NJ
634-0523
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579.95

3. Convenience ....
You can order by ma il
and use your Bank
cards or American Ex·
press with up to 12
months to pay. You can
talk to a salesman toll
free anyt ime - just call
800-527-4642.

~/ CORVUS
/322 HAND-HELD

PORTABLE WITH MEMORY
. 5 function (+, ., x, -:- , % ) with

memory
• Floating decimal, floating nega

tive sign, 8 digit display
• Automatic constant of all func

tions
• Rechargeable battery pack in

cluding recharger

full 7 function (+,., x, -:-, % , square root and reciprocal )
with 10 digit readout, selectable 2-4 or floating decimal,
automatic, constant and many fea tures. But when the 305
isn't being used as a calculator it' s a digital clock and
calendar that keeps perfect time as long as it 's plugged in.
Model 305 599.95
Model 300 w /0 clock 84.95

1. YOU GET THE BEST PRICE .... but what happens later
when you want an improved model? At Tucker you can trade-
up - just like a used car. /

ADD $2.75 TO EACH ORDER FOR SHIPPING.

3 REASONS WHY YOU SHOULD
BUY YOUR CALCULATOR FROM 'THE BIG T'

CORVUS 305 DESK-TOP
CALCULATOR WITH
CLOCK & CALENDAR

Send cneck. money order, Bank AmeriCard No., Mastercharge No. or Amercan Express No. 10: (Residents of
Texas, Il linois, New Jersey & California include 5% sales tax)

CORVUS310 HAND-HELD PORTABLE 6 function ( + . -. x. + .
% , square root) wi th automatic constant, 8 digit readout, float
ing decimal and negative sign and many features.

\ With disposable batteries 559.95
Disposable batteries & AC 64.95
Rechargeable batteries &
recharger 69 .95

2. Guarantees 30 day mo-
ney-back guarantee One year
repair or replace guarantee
and THEN TUCKER will re
pair any unit after the war-
ranty expires for only
$9.95 (excluding any ship-
ping and excessive
damage)

ELECTRONICS · COMPANY
FOR RUSH ORDERS CALL TOll·FREE 800-527·4642 (In Texas call 214-348-8800)

TUCKER P.O. Box No. 1050C
Garland, Texas 75040



1he ID·1A isltt much to look at.

Until you look into it.
•

r=:w1 I D 1 A " '" .,.....
IitIJ ~ .

~~-~

Nama

Address

Ci ty/Sta te/Zip

The HAL 10-1 A repealer identi fie r
was designed and engineered for
commercial service, in compli
ance wi th FCC identification re
qui rements . But its price is so
attractive that radio amateurs inter
ested in FM are buying it, too.

The heart of any repeater identi
fie r is its Read -Only-Mem ory. An d
inside the HAL ID- 1A is a unique
ROM - one you can easi ly re·
program you rse lf, should you need
to change the call sign. The
10 - lA's ROM capacity holds 39
dots, dashes and spaces 
enough for "DE" plus the call
sign . But there's a lot more inside
the 10-lA than that. TIL IC 's are
used for high no ise and tempera
ture immunity. Accurate timing
is assured from the 60 Hz VAG line

source, o r an internal oscillator
- when the unit is operating on
12 VOC . And there 's a wide selec 
tion of 10 time interva ls available
to you (the factory-assembled
set is prog rammed for 3, 6, 12 or
24-minute 10 intervals) . Code
speed is ad justable. The keyed
audio osci llator includes volume
and tone contro ls, with a low
impedance output for driving the
transmitte r microphone l ine and
a 2" monitor speaker. And there 's
a rugged transistor switch to
actuate the transmitter keying
relay or other controller.

The HAL 10 -1A is available fac 
tory assembled for $115 or as
an assembled board / kit, includ ing
al l parts externa l to the board
except the c abinet for $75. Look

into it. Better yet, o rder yours
today.
r-------------,

I11IJ HAL Communication s Corp.
Box 365, Urbana, 111 .61801 I
Telephone: (217) 359-7373 I

o Enclosed is 5 (Assembled) I
$ (PC Board/Parts) I
Call letters 1.0. Interval _min. I
o Charge Master Charge #
o Charge BankAmeri card # I

M/ C Interbank -# I
Card Exp . date I

o Please send me the HAL catalog. I
I
I
I
I

All prices include U.S.A. shipping . I
Add 53 for air sh ipment . I

l~i:~~.~~5%~'~~X:""' _~..J

With the HAL1550 er,
you can get ca ried away.

matical ly transmits " DE," fol lowed by you r station call.
To order your HAL 1550, send the coupon today. Or

send for more information. The 1550 Keyer, the handy
1550/10 option and you - it' s a combination that can

carry you away to
better CW tha n you've

ever sen t before.
The HAL 1550

costs only $75. Add
$20 tor the t 550/10

option (specify your
station ca ll an d we'll
program the 10 for you).

~---------------II I11IJ HAL Communi cations Corp. I
I Box 365, Urbana, Ill ino is 61 801 I

Telephone: (217) 359-7373
I 0 Enclosed is S (1550 Keye r) I
I $ (1550110 option) I

Call letters
I 0 Cha rge to my Master Charge II I
I 0 Charge to my BankAmer icard II Io M / C Interbank II
I Card exp odate I
I 0 Please send me the HAL catalog. I

Na me
I Address I
I City/State/ Zip I

All p rices include U.S.A. shipp ing. Add $3
I for ai r sh ipment. II I. res . add 5% sa les tax . L IL ~

_..

The Hal 1550 is an eco
nomical , easy -to-use
keyer that offe rs you a
host of advancedfea
tures. Features like
TIL integrated logic,
a keyed master clock,
bui lt-in sidetone
monitor with an auxil
iary audio output. Plus
conventional, iambic, and
dot memory ope ration.

Designed to operate
with a dual or sing le
lever paddle key, the
1550 allows you to send
CW at your speed, from
8 WPM to 60 WPM . And
no automat ic keyer is easier to learn to
use. The 1550 operates tram 1 t 5 VAC or
12 VOC . Interfac ing is no problem , since the
1550 is compatible with cathode or grid-bloc k
keying in transm itters. What's more, the re's
an optional station identif ier, that auto-
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USED FM GEAR
We need the room for incoming goodies therefore these must go.
Quantities are limited so act now.

450 MC------------------------

RCA Fleetline Model CMUE-15: Transistor power su pply, 15 watts output, most have
a buil t- in tone burst generator, very clean, wi th accessories, only $40.00 ea.
Ge neral Elec tric Model MA/ E-42: Vibrator supply, 15 wa tts out, no accessories

$20.00 ea.

TWO METERS----------------------

Motorola T43GGV: 25-30 watts out, vi brator supply, with accessories, only $50.00 ea.
Ge neral Electric TPL s: 30 wat ts out, transistor receiver and exci ter with mike, speaker
(contro ls buil t-in) a fe w left at only $125.00 ea.

---------BOAT ANCHOR SPECIALS---------

----------SIX & TEN METERS----------

You can use these RCA models in three ways:
1. As a mobile on six or ten meters. Tune up hin ts are shown on page 77 of the April
issue of 73. (Civ il defense volunteers take note, these are ideal for low cost
commu nicat ions.)
2. As a base stat ion - take out the strips and hook up a power supply.
3. As a boat anchor-this requires rope (not supplied by us).

RCA CMF-100 (dynamotor power supply) 100 watts out
RCA CMF-55 (dynamotor power supply) 55 watts out
RCA CMF-40 (vibrator power supply) 40 watts out
Link 6000 (dynamotor power supply) 60 watts out
DuMont 5820 (vibrator power supply) 30 watts out

-------Only $25.00 will take anyone of these dandies -------

Telephone 312-627-3540Send c h eck o r m oney order t o

DU PAGE FM INC.
P.O. Box 1

Lombard, III. 6014B
Telepho ne callers please note: Because we are a small business we have been missing some of yo ur
phone calls when we are making shipmen ts or running o ther errands. To eliminate th is we have
installed an automatic answering device. If we are not in just leave your name and telephone
number. We return all calls, long distance or local (The telephone company loves us).

Terms of sale: All items sold as is. If not as represented return in five days for exchange or refund
(our op tio n). All items sen t sh ipping charges collec t unless otherwise agreed. Illinois residents must
add 5% sales tax. Personal checks must cJear before shipment
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WHEN YOU BUY YOUR BEAM ANTENNA
FROM HAMTRONICS - YOUR HAM-M
ROTOR ISONLY

89.95

Choose from all major -,

antenna lines -

Antenna Specialists

All major equipment
lines in stock, too!

Cush Craft

Hy Gain

K.L.M.

Mini Products

Mor Gain

Mosley

Savoy

Swan

s

.-' .,"

' -'/

89.95
BANKAMERICARD

WITH ANTENNA PURCHASE

80

HAMTRONICS
A DIVISION OF TREVOSE ELECTRONICS

4033 BROWNSVILLE ROAD, TREVOSE, PA. 19047 PHONES: (215) 357-1400/(215) 757·5300
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O\...D IT
GENERAL INFORMATION :

e Anodized alumi num case 1% x 2% x 9'4
- All tu nable co ils are prewou nd
eTransceiver is o n o ne G- l 0 predrilled board
eparts tavou t silk-screened on boards for easy
constructio n
-Crystal deck is separate p redrilled board
eweight less ba tteries - ap p rox imate ly 15 o z.
-Batt ery case is AA size - accep ts al ka line o r nicad
-Ex ternal battery chargi ng /povver sup p ly jac k furn-
ished
., d ual gate mosfet 1 I.C. 18 tra nsistors 7 diodes
- Anten na - collapsible 1T' whip
-Can be tuned to a ny 2 MHz segme nt between 140
and 170 M Hz
epl enty of room in case for add e ns {PL and tonel

com ple te less batteries & crystals

ORDER YOURS NOW !
HT-/44 KIT . . . . only $99.95

HT-144 TRANSMITTER SPECIFICATIONS: OUTPUT 2 wa tts m inimum. 3 dB BANDWIDTH 2
MHz typ ical. STAB I LI TY .002 typica l (depends on crysta l). SPURIOUS outputs down 30 dB or
better. MODU LAT ION true FM with verector in crystal circuit . NETTING separate trim mers for each
c ha nne l. DEVIATI O N adjustable to 5 kHz. AU DIO limiter and active low pass f ilter . MICROPHON E
speaker type. CRYSTAL 18 MHz parallel at 20 pF. MULT IPLICATIO N FACTOR frequency t imes 8.
CURRENT DRAI N 500 rnA tvc tcer .
HT-144 RECEIVER SPECIFICATIONS: SENSITIVITY better tha n .5/lV for 20 dB quieting.
SQUE LCH T HR ESHOLD better than .3/lV. STABILITY .002 typical (depends on crysta l).
A DJAC ENT CHANN EL REJECTI ON 6 0 dB. SPURIOUS R ESPONSES down 70 dB . FIRST IF 10.7
MHz. S ECOND IF 455 kHz. BANDWIDTH 15 kHz at 3 d B points. C RYSTA L 45 MHz parallel
a t 20 pF. CRYSTAL FORM ULA receive frequency m inus 10.7 d iv ided by 3. AUDIO OUTPUT .5w
typical. CU RR ENT DR AI N 15 m A squelched, 100 mA on voice peaks.

ACCESSORIES
Battery charger $4.95
"Rubber Duekle" antenna with
male & female BNC connectors
... ........ . ........ . $12.95

..... :--."';.'"... ..'
PS-24

24 Amp requlated 2%
50 mV Ripple Max.
Adjust able 11 -15 VDC

WI RED $89.95*
KIT $69.95*
Shipping Weight 211bs.

PS-12
12 Amp regulated 2%
50 mV Ripple Max .
Adjustable 11 -15 VDC

WIRED $79.95
KIT $59.95
Shipping Weight 121bs.

•

~
. >

_. '. . ..
- ~:

I .
~

• '1'

• PS-24 SHIPPED with BASE PLA TE - LESS CASE, AS SHOWN

>====VHF E1NGINEERING
- DIV. of BROWNIAN ELECT. CORP. -

320 WATER ST. POB 1921 BINGHAMTON. NY 13902 607·723·9574
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SEND FOR OUR FREE '74 CATALOG.

•

ALL COMMON REPEATER & SIM·
PLEX PAIRS IN STOCK FOR IMME
DIATE SHIPMENT.

FOR THESE RIGS ONLY.

REGENCY, DRAKE, STANDARD,
tCOM, SBE, GENAVE, TEMPOFMH,
KEN KP202, HEATHKIT.

146A $289.00
Charger. . . . . . . 38.00
Case 10.00
Stubby Ant. . . . 6.00
Batteries
Eveready ni-cads 22.50
3 xt ra sets of crystals

30.00

Standard 146A package

\

CRYSTALS

82 73 MAGAZIN E



AUDIO AUTOMATIC GAIN CONTROL AMPLIFIER

DELUXE RECEIVER PREAMPS
Specia lly m ad e f or bot h OLD and N EW rece ive rs. The smallest
a nd m ost powerf ul single a nd d ua l stage p rea mps ava i lable .
Bring in t he wea kest s igna ls with a Data Preamp.

•
I .
IBANKAMERlCARo.

1

INC.

PRODUCTS
LOCAT/ONNEW

NEW

· Avadable In J une

Is your tone decoder having problems due to input signa l varta 
t lo ns? If so, eliminate t hese and othe r problems caused by weak,
s t rong or va rying input s igna ls . The AAGC· } wilt t a ke s igna l lev el s
between 50 mV to 5 Vo lts and feed a c lea n rock stable signa l to
any decoder for 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

NOISE KIT WIRED
BAND STAGES GAIN FIGURE PRICE PRICE

10 mete r Single 20 dB 2 dB $9.50 $12.50

6 meter Single 20 d B 2 dB $9.50 $ 12.50

2 mete r Single 20 d B 2.5 dB $9.50 $12.50

2 meter Do ub le 40 dB 2.5 dB $18.50 $24.50

220 M H, Single 17 dB 2.5 dB $9.50 $12.50

220 MH, Double 35 dB 2.5 dB $ 18.50 $24.50

·440 MH' Si ngle 14 dB 3 d B $9.50 $ 12 .50

·440 MH' D ou bl e 28 d B 3 d B $ 18.50 $24.50

. •

DATA ENGINEERING

DATA ENGINEERING
/S ON THE MOVE

P. O. BOX 6BB, A LBANY, GA 3 1702

CRICKET 1
A popuIarly·priced IC keyer with more f eatures 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 send ing
and i ts c lean . crisp CW a llows for easy copying at all speeds.
Turn ed o n it s side. th e Cricket can be used as a st ra ight key fo r
ma nua l key ing . Right or left han d operat ion . ACjDC.

Shipping Weight 3 lbs, $49.95

SPACE·MATIC 218
The SWlTCHAB LE Keyer - eight keyers in one! Selectable
dot/dash memories. and character/word spacing. The perfectly
timed code sent by the SM·21B is as easy to copy as "Tape
Code", and i t gives the sender a d isti ng u ished "profess ional f ist " .
Wh en you buy the Space- Matte , yo u buy a " keyer f o r keeps" . N o
need t o trad e next year for a nother keyer w it h add itiona l f eatu res .
They are all here tod ay - in the SPACE·MAT IC 21 B!

Shipping Weight 4 Ibs, $119.50
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the most powerful an tennas under the sun!

Get the strength. the performance and the price you want.. . from the
man who sells the complete line of quality Hy-Gain equipment.

$87.00

iJln 18AVT/WB

The Besl Vertical There IS!
80 through 10 meters

Order No. 386

HY-GAIN ElECTRONICS CORPORATION
Dept. CE 8601 Northeast Highway Six Lincoln, NE 68507
402/464-9151 Telex 48-6424

The 18AVT/WB is constructed of extra heavy duty,
taper swaged , seamless aircraft aluminum with ful l
circumference. corrosion resistant compression
clamps at all tubing joi nts. This antenna is so rigid .
so rugged ... that its full 25' height may be mo unted
using only a 12" double grip mast bracket. .. no guy
wires. no ex tra support .. .the 18AVT/WB just stands
up and dishes it out!

New, from the inventors of wideband verticals.
Pack some punch! All the omnidirectional performance of Hy-Gain's
famous 14AVQlWB... plus 80 meter capability! Unrivaled performance.
rugged extra heavy duty construction. and the price you want. .. all in
one powerful package!

• Automatic swltchinq on all fi ve bands through the use of three
beefed-up Hy-Q t raps . . . featuring extra large diameter coils fo r ex
ceptional LlC ratio and extremely high Q.

• Recessed coax connector fu rn ished.
• Top loading coil and fou r element static hat.

• Constructed of extra heavy wall high tensile alumi num.

• Hot performance all the way across the band wit~ just one setting
(10 through 40).

• Hy-Q traps effective ly isolate antenna sections for full 1/4 wave
resonance on al l bands.

• No dissimilar metals to cause noi se.
• SWR 2:1 or less at band edges.

• Maximum legal power with low frequency drift.
• Exceedingly low radiation angle makes OX and long haul contacts

a cinch .. .whether roof or ground mounted.
• Very low RF absorption from insulating materials .



for the most advanced antennas under the sun!

• Maximum power input 1 kw AM ;
4 kw PEP

• Wind load 99.8 Ibs. at 80 MPH
• Surface area 3.9 sq. It.

Improves transfer of energy to the antenna;
eliminates stray RF; improves pattern and FIB
rat io . $15.95

FERRITE BALUN MODEL BN-86

HI-GAIN t2®@rnm
rvK )f\J( BANDER

... a
tiger

on
20 meters

The 204BA Monobander is ruggedly built to insure mechanical as well as
electrical reliability, yet light enough to mount on a li ghtweight tower.
(Recommended rotator : Hy-Gain's new Rota-Brake 400.) Construction
teatures include taper swaged slotted tUbi ng with full circumference
clamps; t iltable cast aluminu m boom-to-mast clamp; heavy gauge ma
chine formed element-to-boom brackets ; boom 2" 00; mast diam eters
from 1V2" to 2V2" ;wind survival up to 100 MPH. Shipping weight 51 pounds.

See the best distributor under the sun ... the one who handles the Hy-Gain
204BA Monobander.

Model 204BA (4-element. 20 meters) $169.95
Model 203BA (a-element. 20 meters) $149.95
Model 153BA (3-element. 15 meters) $ 79.95
Model 103BA (3-element. 10 meters) $ 64.95

The best antenna of Its type on the market. Four wide spaced elements
(the longest 36 '6") on a 26' boom along with Hy-Gain's exclusive Beta
Match produce a high performance OX beam for phone or CW across the
ent ire 20 meter band.

•
• 10 db forward gain
• 28 db FIB ratio
• Less than 1.05 :1 sWR

at resonance
• Feeds with 52 ohm coax

ELECTRONICS CORPORAnONillD Dept. CE, 8601 Northeast Highway Six , Li ncoln , NE 68507
402/464-9151 Telex 48-6424

DIstri buted In Canada by: LECTRON RADIO SALES , LTD 2 11 Hunter Street West. Peterborough . Ontario



Reg . $479.95, o r
w ith Clegg AC.. .

Reg. $559
WRITE FOR

SPECIAL DEAL!

CLEGG FM·27Bs
iii
R

.....fi. J!

~~('.u WRITE FOR
l'~ -"'t- SPECIAL DEAL

REGENCY, CLEGG. SSE, INOUE. CUSHCRAFT, DATA
EN G ., BIRD, O LIVER SWAN (K lM) , HY GAIN, B&K,
KENWOOD. TEMPO, TEN TEG. OX ENG., MINt
PRODUCTS, SWAN, MIDLAND, ETC ., IN STOCK 
PLEASE WRI TE FDA QUOTE.

MIDLAND 13-520

UNEOUALED AT ANY PRICE

• SUPERB QUALITY
Reg.

. 2 watts, 6 channels with S229.95
carrying case and 16/76. fO~

34/94 & 94/94. I'\~~ \.
• Please write for special 'li S?E:.C,P-,

packages with Nt-CAD O\:.p..\. ·
pac k, charger, etc .

E

~All t1..l=-'~' )
HR·2MS HR·212 HR·2B

8 Channel Tllnscan 12 Channel ·20 Watt
2 Meter FM Tlln$Ciliver 2 MeIer FM Transce iver

30 WATTS OUTPUT
-~,

• Separate channel selectors give simultaneous
or twlectiue c o n t r o l of transmit and receive
frequencies

• Crystal c o n t r o lled - c ry sta ls for thrpe
channels installed

• Discri-me ter shows frequency shift of
recejved signals, acts as calibration meter for
receive r and transm it ter

• S/RF/S lVR meter shows receit'ed etenot
strength , H I-' power output, switc hes to sh o w
antenna SlVR

. H iIl o transmitter power: 5 watt or 3 0 watt

• 12-vo/l DC power, compact size for easy
mobile moun ting

• Superb Quality

2-meter FM amateur band mobile transceiver
- 30 watts, 12 channels MODEL 13-505

{t l Midland 13-505 (buil t-i n DC PSI . . $299.95
(2) DELUXE R EGU LAT ED 8 AMP AC SUPPLY

69.95

(31 5crystals : Tx 34, 16 , 94; Ax 94,76 . . . N /C

REGULAR $369.90

OUR SPECIAL PACKAGE PRICE $299.00

IMPORTANT FEATURES:

-•
- ---

... the ultimate tranceiver. The
promise of the transistor has been
fulfi lled. Here is the transceiver you
will went to own . . whateve r you
have no w, ge l ready to trade up. Its
important features are far t o o
numerous to list. Its spec ifications are
superb. The TS·900 is unquest ionably
the best transceiver of its kind ever
offered. The price . , . $795.00

KENWOOD T5-900

HENRY 3K-A

Cool and Easy
Max . Lega l Powe r
• 5SB, CW, RTTY
or SSTV rat i n gs •
3.5 to 30 MHz.
Co n ti nuo us duty.
Silver p lated PI ·L
plate tank • DC KENWOOD T5-520
rela ys. ALC built

in SWR bridge • The new T5-520 is the transceiver you
Outpu~ power 2 have wanted , but could not bUy until
K W ~n, I~ com- now. It is a no-compromise . do
mereta! service everything , go everywhere 5 band

transceiver for SSB o r C W that
performs equally well at home, in an
automobile , airplane, boat o r trai ler.
The T5-520 features bu ilt-in A C
po wer supply , bui lt-in 12 volt DC
po wer supply, built-in VOX w ith
adjustable ga in de lay and anti-VOX . .

-

The Finest Commercial Grade Am·
ateur Linear Amplifier Available
Anywhere in the World at ANY Price
tor ONLY $1080 - The HENRY
3k-A.

l 'ou will nel'er know how little it PLUS A HOST OF OTH ER
('usts to own THE incomparable I M P O R T A N T FEATU RES A N D
H E.VR 1· 3 K-A until YOU wri te f?r PROVEN Kenwood reliabi li ty . All at a
phone !,s a nd le t us know the trade In price mosl amateurs can afford .
deal " O U WANT. We usuallv say
ves! ,\'0 ONE AIVY WHERE Bi:.-ATS Theprice . , . $·599 .00
O l'R D r.'AL.

PLEASE WRITE FOR
COMPLETE INFORMATION

I,.....(.ICUD

.... "",.
~ . - .. ,

N O ONE A N Y WHER E BEA TS OUR DEA L'

.,.ne" ,,0<' AMATEUR-WHOLESALE ELECTRONICS
'tC-efltuc'Io.'l' ~efltl,lC'Io.'l'

A\t1Iaf\d.. l606\ 31!)~!) 881 .. :-:, \\ , 129 Tm ...·.. - 'l jami. H . :13 156

• ",l'I0Cl1 ,
, Telephone - days (305) 233-3631 - niv"'1 and weekends - (3051 666-1347

WI elr.lully .nd prolllUlonally 5frviu ever'flhing we seu. An empl oyee alwayt Inswers our night and weekend phone - not an allS'Mring servit• .



+ 1 5 V regula t ed power socctv parts. Ki t
output ,,±, 1 5V. nomi na l + or - 5 % regulation .
0 .5 % output c u r r en t. 1 50m A each side. Kit
i ncludes li ne filter and in t er n all y shielded
transf o r m er t o provide excellent r t a nd line
n oise r ejec t ion. Output is short-c i rcu it p ro
tected. For May only - $8.95. Orders
placed after May 31 - $9.95.

BILL GOOBOUT ELECTRONICS

BOX 2673. OAKLANO AIRPORT. CA 94614

MAY SPECIAL

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

1.00

2.95
2.95
1.25
1.25
1.50

LINEAR
LM370
LM371
LM372
LM374
LM382

555
556
74 1T
741 Mini

CA3028
CA3065
CA3086
5558

CD4042
CD4044
CD4049
CD4050
CD4116

.60

.60

.85

.60

.60
1.65
1.25
1.75
1.75
3.30
3.25
3.25
3.25
3.25
3.15

.60

.60
4.00
.95

1.00

74COO
74C02
74C04
74C10
74C20
74C73
74C74
74C76
74C107
74C151
74C160
74C161
74C162
74C163
74C195
CD4001
CD4002
CD4008
CD4009
CD4010

BIPOLAR MEMORY 1 x 256 bit 74200 $9.50

MOS DYNAMIC MEMORY 1 x 1024 bit MM5260 $5.00

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

(include postage for 4 Ibs.)$10.00

12 Volt Power Supply $17.95

LM 309K 5V 1A REG $2.00

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

LM 340K POS Reg available in 6V 8V & 15V $2.25

4194 TK adjustable dual t racking reg 8V T066 $3.90

4195 TK dual tracking reg T066 $3.40

SUPER MEMORY Static NMOS 1 x 1024 bit. Runs on single 5 Volt
supply, with data sheet, t ype 2102 $16.50

SPECIAL 5316 Alarm Clock Chip with four decimal .3 inch LED
Readouts and driver transistors, with schemat ic $17.50
8008 PROCESSOR 8 bi t on a chip $50.00

lCs, most TTL & LINEAR in stock - Send stamp for FREE catalog
CMOS DIGITA L

CD40 11 .60
CD4012 .60
CD4013 1.25
CD4014 4.00
CD4015 .400
CD4016 1.25
CD4017 3.20
CD40 18 5.00
CD40 19 1.35
CD4020 5.50
CD4021 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

ALL ITEMS IN STOCK and will be shipped within 24 working hours of receipt of order!
Include 50rl postage and handling on orders under $10.00

Sorry, 'NO C.O.D. 'so CALIFORNIA RESIDENTS ADD sales tax.
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RGS ELECTRONICS (408) 247-0158
3650 Charles si.. Suite K, Santa Clara, CA 95050

S .40 LEGE NO

s .90 T ' TO-5
$1.00 0 = OIP
$l25 M" miniOIP
$1.25

748M
747/
5558T
5558M
41 31 M
4132M

POWER SUPPL Y KlT PS5- 1

5 volt 1 amp regulated power supply kit with pIc board and
instructions. Board measures 2" II 6"; completed kit is 2"
high. Transf or mer has internal rt shield . $8.00

RECTIFIERS & OI OOES
lamp 50PIV silico n rect ifier S .to
Samp 400PIV silicon rectif ier .25
FB50 l a 50PlV bridge recto .60
40429 tr iac 4amp 200PI V. brand new lOO

1-99 100+
l N914 eq uivalent 0 0 7.1 . ea.

l EOS
LEO lOR - Pack 01 10 discrete red tens
LEO s. various MV 5020·series types. 51.50
LEO JOe - Pack of 10 discrete clear lens

LEOs, variousMV5020-seriestyp es. 51.50
Application note included.

ME MORIES
MMll01 256·bit static RAM $2.25
MM5260 1024-bit dy namic RAM 8.00

2t02 t024-bit static RAM
NMOS +5v. supp ly 16.50

30lT s .40 709T s .20
301M $.45 709M s .25
307T $ .40 7390 $1.00
307M $ .45 7410 $ .35
318T $1.50 74lT s .35
7090 S .20 741 M S.45

OP AMPS

3/$1.00
4/$1.00
4/S1.00
3/S1.00
4/S1.00

2N3382-86 4/S1.00
2N2608 415 1.00
All FETs come with data sheets.

JUNCTION FETs. TO·18 case
N·CHANNEL: SIMILAR TO:
NJ F10 2N 4416. MPF1 02
NJF 11 2N409J.93
NJ F12 2N433B-4 1
NJF13 2N3089
NJF14 2N422 1-22
HHANNEL
PJF 11
PJF14

We sell many ICs and components not listed in this ad. Send a stamp for our free
fly er. TERMS OF SA LE: All orders prepaid; we pay postage. $1.00 for handling
charge on orders under $10.00. Cali fornia residents add sales tax. Please include
name, address and zip code on all orders and flyer requests.

7 SEGMENT OISPLA YS
MAN 3 com. cat.,.125 in. high . 52.004/56.00
MAN 4 com. cat., 2 in. high. 52.754/58.00
MISSING SEGMENTIN O OECIMA L POI NT

hake your chances; no choice)
MAN 3 s .25 MAN 4 S .50

OISCRETE REO LEOS 1- 9 10+
MVlO TO·18 S.25 .20
MV50 tiny .35 .30
MV5024 diffused .35 .30
bright red lens .50
clear lens. ssteve .50
OI SCR ET E COLOREO LEOS
MV 1amber .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
IIi/ R EA L GOOD STUfF

~IJ

UN TESTE D Oll
%. WAn RESISTORS7400 S25 7440 .25 7496 1.00 All marked units. dual in-line

7401 .25 7442 1.1 0 74107 .60 package~. 20/S1.00
7402 .25 7446 1.45 741 21 .60 100 2.2K
7403 .25 7447 1.45 74122 .60 TRAN SI STORS 120 2.7K
7404 .30 7448 1.45 74123 1.10 150 33K
7405 .30 7450 .25 74125 .65 NPN TO -18 general purpose 180 3.9K
7406 .50 7451 .25 74126 .65 silicon .15

220 4.7K
7407 .50 7453 .25 74141 1.25 10or more, .10

2707408 .30 7454 .25 74151 1.1 0 PNP T0 -18 general purpose 6.8K
330 8.2K7409 .30 7473 .50 74153 1.40 silicon .15

7410 .25 7474 .50 74154 1.70 10 or more, .10 390 10K
7411 .30 7475 1.00 74157 1.40 2N22221N PN) TO·18 .25
7413 .90 7476 .65 74 164 2.00 10 or more, .20 470 12K
7416 .50 7483 1.25 74 165 2.00 2N2907 IPNP) TO·l B .25 560 15K
74 17 .50 7485 1.40 74 166 2.00 10 or more. .20 680 1BK
7420 .25 7486 .50 74 181 4.50 WI REWRAPSOCK ETS 820 47K
7430 .25 7489 3.25 74192 1.75 lK lOOK
7432 .30 7490 1.00 74193 1.50 14 pi n S .50 UK 220K
7437 .50 7492 1.00 74195 1.1 5 16 pin .60

1.5K 470K
7438 .50 7493 1.00 74200 9.00 24 pin 1. 25

1.8K
7495 1.00 28 pin 1.35 1M

MIN I·Dl P DP AMPS 40 pin 1.80 Please specify how many you
LM 30 1 S .45 LM709 S .25 LM74B S .40 Wire-wrap socket pins .05 want and of which values.100 or more, .04
5558 S1.00 LM307 S .45 LM741 S .45

88
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$@/!,O@ sr£i.\iJ'~ $'\{$iJ'~!AAI$o O~~O now
selection of LED displays, lower
available are:

has a wider
prices. Now

* 7 -segment numeric displays
in 3 colors

•

* Resistor packages for each
display

* 9-digit calculator displays
Ciulog

Description
Ch.J1cter

Color
Pnee Each Gr ouping

Number Height I., 50·99 100499 500-999 100lhl p "d.
2J.l)OOO 1 OPC QA Sl A-I. 7-5egmrnl. lSmA, left decimal 0.33" R. d 2.00 1.85 1.70 155 1.40 10
11-48001 Pkg of 8 current tlmiti"" resisto rs for Sl A·l -. . .. .36 .32 .28 .24 .20 16
21-10001 OPCOA Sl A· l 1. ] ·Se!lmenl , 40mA , left decimal 0.33" Green 2.00 1.85 1.70 1.55 1.40 10
2 1~20001 QPCQA Sl A·2 1, ] .$egmenf, 40mA,Ieft Decimal 0.33" Yellow 2.00 1.85 1.1 0 1.55 1.40 10
11 ·58001 PkQ. of 8 current limiti resistors lor SlA·l1 & ·21 .... ... .36 .32 .28 .24 .20 16
24-00002 QPCQA SlA·2, +1, 1SmA 0.33" Red 2.00 1.85 1.1 0 1.55 1.40 10
11 -44002 Pkg. 01 4 current lim iting resistors fo r Sl A-2 •••• .•. .20 .17 .14 .12 .10 16
24- 1000 1 OPCQA Sl A·12, 1. 1, 40mA 0.33" Green 2.00 1.85 1.10 1.5& 1.40 10
24-20001 OPCOA SlA-22, :! I, 40mA 0.33" Yellow 2.00 1.85 1.10 1.55 1.40 10
11 ·54002 Pkc. of 4 current Jimit im resistors for SlA·1 2 & ·22 ••

_.
10 .17 .14 .12 .10 16

23.00011 QPCQA Sl A· 1C, 7-Segment with Colon, ISmA 0,33" Rol 2.30 2.15 2.00 1.85 1.10 10
11 ·49011 Pkg. of 9 current limiting res istors for SlA· 1C .. _ . .40 .36 .32 .28 .24 16
23·10011 QPCQA Sl A· 11C, 7-segment with Colon, 40mA 0.33" Green 2.30 2.15 2.00 1.85 1.10 10
23·20011 QPCQA Sl A·21C, 7·Segment with Colon, 40mA 0.33" Yellow 2.30 2.15 2.00 1.85 1.10 10
11 ·5901 1 Pku. 019 current limitin resis. lor Sl A·11C& ·21C ... ... .dO .36 .32 .28 .24 16
21·00007 OPCQA Sl A-7, 7·segment, 20mA,Ieft decimal 0.33" Rol 1.50 1.40 1.30 1.20 1.10 10
11 -48007 Pkg, of 8 current limiting resfuers for SlA·7 ••• .... .36 .32 .28 .2d .20 16
24·00009 QPCQA SlA-9. ! I, 20rnA 0.33" Rol 1.50 1.40 1.30 1.20 1.10 10
11-44009 Pkg. of 4 current limit ing resistors for SlA ·9 •• •• ... .20 .17 .14 .12 .10 16
21-00008 OPCOA SlA-8 z-seement 20mA left decimal 0.33" R.d 1.50 1.40 1.30 1.20 1.10 10
11-48007 Pkg. 018 current limiting resistors for SlA·8 .... . .36 .32 .28 .24 .20 16
24·00010 QPCOA Sl A· l 0, ! 1, 20mA 0.33" Rol 150 1.40 1.30 110 1.10 10
11-44009 Pkg. of 4 currenl limiting resistors for SlA.10 _. - .20 .17 .14 .12 .10 16
21 ·10008 QPCQA SlA·18. 7·segment, 40mA, left decimal 0.33" Green 1.50 1.40 1.30 1.20 1.10 10
11-58008 Pk . f 8 current 1imiti resistors far SlA·18 _. .. .36 .32_ _ ,2L 11- _ .2'p_ 16- .-
24·10010 OPCOA Sl A·20, ! I, MIrnA 0.33" Green t .50 1.40 1.30 11 0 1.10 10
11-54010 Pkg. 014 current limi lill;l resistors for SlA·20 ... ... .20 .17 .14 .12 .10 16
21·20008 ~?COA SlA·28, 7·segment, 40mA ,Ieh decimal 0.33" Yellow 1.50 1.40 1.30 1.20 1.10 10
11 ·58008 Pkg. of 8 current limitill;l resistors for SlA·28 ••• .- .36 .32 .28 .24 .20 16
24·20010 OPCOA SlA-30 i 1 40rnA 0.33" Yellow 1.50 1.40 1.30 1.20 1.10 10
11 ·54010 Pkg. 014 current limiting resistors for Sl A·30 •••• .... .20 .17 .14 .12 .10 16
21-00003 OPCOA SlA·3H, 7·segment, 30mA, rigllt decimal 0.77 " Red 5.50 5.10 4.70 4.30 3.90 10
11-48003 Pkg. of 8 current limiting resistors for SlA·3H _. - .36 .32 .28 14 .20 16
21 ·20003 OPCQA SlA·23H , 7·segment , 3OrnA, right decimal 0.77" Yellow 5.50 5.10 4.70 4.30 3.90 10
11·58003 Pkll.. 018 current limit inn resistors lor SlA·23H _. . . .36 .32 .28 14 10 16
2HKlOO4 QPCQA SlA-4H, al , 3OrnA, ~ht decimal 0.77" Rol 5.50 5.10. 4.70 4.30 3.90 10
11 4 5004 Pkg. 01 5 current limit ing res istors for Sl A·4H . . _. .24 11 .18 .15 .12 16
24·20004 QPCQA SlA-24H, ! I, 30mA, right decimal 0.77" Yellow 5.50 5.10 4.70 4.30 3.90 10
11 ·55004 Pkg. of 5 current limiting resistors for SlA·24H

_. - .24 .21 .18 .15 .12 16
29-o0t25 QPCQA 9B I25 9-dinit calculator disalev 0.125" Rol 10.00 9.25 8.50 7.75 7.00 10
29· t012S QPCOA G98125, 9-digit calculator display 0.125" Green 10.00 9.25 8.50 7.75 7.00 10

All resistors in packages are supplied fo r operation with 5V TTL supply.
All items with t he same grouping code ma'!' becombfnsd fo r q uantity pricing.

WRITE: SOLID STATE SYSTEMS, INC.
P. O. BOX 617
COLUMBIA, MISSOURI 6S201

PHONE (TOLL FREE)
BOO-32S-2S9S & BOO-32S-29Bl



r::~, CALCULATOR "'r':::.. ",,/ ""."'''''',, II RECTIFIERS
At t rac t ively d•• t gned 1 [lI;cd lent c: ra f t 8111An- VARO FULL-WAVE BRIDGES, ,
s hi p . Caae and keyboard (designed liS One , . V5447 2. 400V s ,90
u nit ) . Cab lnu 18 ..de of h igh-apact V5647 ZA 60DV 1.10
plastie belle eolor wi th blae lr. be zel 4Z ' • -', ,,/ 'l KR8IG Rec t. 50Y .. ,"a nd allber window. Keyboard eOn. lata

~ · dglof • J-poaltlon alide swi tch and 25 Special 811: Hex Inverterkeya , S o f whi ch are used fo r __ '~!3: '7
"y func tion . 20 key. I ray. S key. '- ~

TTL DIP Hex Inverter; ". interchangeable
orana", AU ltay8 IDO\lntad 0. 0.' wi t h SN 1404. Part a are brand new and a r e
pr inted c i r cu i t board. Thl_ -.xIu- bnnded Signet lc:a and aarked "811."

h r unit .. well Butted '0' 0.' Data EACH •••• • • • 5 ,30

~
calculator chip.. Idea l for t he LED's 10 FOR • • • • • 2.50-- -- SlwatcnOO5. Ca8e and Keyoo.rd COliplete: 100 fOR...• 23 .00

.l SwpplifJdQ!ll $15 .95 1000 fOR .•• 220.00, !'N50 r~ _ itt ina $ , 20

RCA NUMITRON 1G-4 ma ." 10 fOR 1.25 0-9 plus

2 < 1; _ letters . MAN 3M
~£ACH ....••• •.•.• $ 5. 00 Righ t -haod Qeciaa1 point.

!'N5024 r~ T<>-18 $ ,35 nat-~ck type CaSe . <.oos
SPECIAL: 5 FOR $20 .00

'""
high dOlle io fOR 2.95 operat ing life. IC vol- L'" $1.25

c'~ t a ge requir_ents. Ideal 10 OR HORI: L OO
fo r poeket calculat ors! WIO DECIMAL .T5

3- CHIP CALCULATOR
!'NlOB vis ible "d , ,"

5-1 ma f! 2V 10 FOR 2.50 MAN4 Seven-segment .
Thh calculs-

QB~'
.., plus let -

, .. '. . ~ t e r s . Right-hand dectaal po int. Snaps '"<0 ' ." pr o-
videa d1 of

l4-pin OIP aocket or Holex. tc voltage r e-
•• • • • • quir_nts. Ideal fo r desk o r poelr.et calcu-

t he elect ronics ' . . Memory Ie 14S206f o r an 8-d ilit ,
~ .; .; latoU I On n 00

EACH....... $2. 75 II rn Ijf l oat i nl point calculator with left- lx256 Bipol ar tTL R AH (45
hand ent ry. Keyboa rd, display, c lock os) . One bit wide by 256

TEN OR HORl: 2.50 EACH vv '- ~ v o;i

generatc r , and display driver 18 a U deep raDdo. eeee•• _ry. CD-2 Counter Kitthat need be added t o lDSlr.eo a ca lcu1a- Three-chip enab h lin•••
tor t hat will .dd . sub t rect . 1IlU1 t iply Output is cCllllp lC'JDltnt. - This '" provides • highly sophis t ic. t e d... divide. Overflow .od llegative plete data s upplied. dhplay s ection module f o r clocks . counters,
signals are also p r ov i ded . Complete $3.95 ea. 10 for $32,00 or other nUllle r1cal d isplsy needs. 'rne un i t
ins t ruc t i on. ' 0 build • ca lcula tor " .S" wide and 4 3/g" long . A II1ngh 5-volt
included. power source powers bo th <h. re, ... ' h•

CHIPS AND OATA•••• .•.••• . • $8 .95 dhplay t ube . rc <0 . attain t ypi cal count
DATA ONLY (Refundable) .... L OO 3-Amp Power Silicon Rectifiers ntes of up <0 30 MHz and a lso hss • lamp

CT5005
t a. t. c.using all 1 segme nts t o l1ght . '"CALCULATOR Marked Epoxy Axial Package includ es . 2-stded (with plat ed t hru hole'S)

This calcu1.tor chip has a fu ll fou r - fi bergl. n printed ci rcui t board, a 74 90 , a
f unction memory , wh iC h i s contro l l ed '" PRICE PRV PRI CE 7475 . a 1447, s DR 2010 RCA Numitron d ispla y
b, fou r ke yl, ;tt! (adds entry into 100 . . . . . $ ,10 BOO•••. . $ ," tube . ccep te ee ins t ructions. '"' enoug h
memory) • _M (sub t racts en try frolll 200 •• ••• ," 1000 •• . . ," No Lex pins for t he t e e , , NOTE: board s can
",emo r y) , CM (Clelr memo r y. without 400 •• • . • ,18 1200 .. .. ,50 be suppl ied ,. • single panel of up t o 10
c lear i ng r es t o f r egister s >, RM (read 600 . ... . ," 1500... . , 65 digi t s (wi th sll i n terconnec ts ) ; thereoforeo .
memory or us e as ent ry ) .

CMOS
whe n ordering , plea s e specify Whether yo.

l 2-Di git display snd calcu- want t hem in s ing le pane l s or in One lO u1ti-
l a te CD4001 s ," p Le d ig it board . No t spec ifying will result

fixed decimal a t 0 , 1 , 2 , CD4002 ," 74COO ," , • • h!" i.g ,.loy , 0)
" 4, 0' 5 CD4010 1. 00 74C20 ," COMP LETE KIT , -.:.

Leading zero suppres sion CD4011 ," 74C160 3.25 ONLY $11.95 '
1-Segment Illult iplaxed out put f1JLLY -ASSEMBLEO I" ~~"-.~~'P'T5 "....~." ~;~/
True credi t sign display UN IT $13.00 ..:..-- "-'" . •
Single 28-p i n ch1p 7400 Series DIP Boards can be supp lied separately • $2.00

CHIP AND DATA .•.••. .• . . ONLY $14 .95 per dil i t.
DATA ONLY (Refund.ble) ••••••• 1.00 7400 s .25 74L51 s ,"

74800 ." 74H51 ," L I N E A R S5001 CALCULATO R 7401 .25 7453 .20
40-Pin c . l c u l a t or ch ip wil l add , sub- 7402 ." 7454 .25 NE540 7D-wat t pover d rive r amp ••••...• $2.oo

t r a c t. mul tiply, and d i vide . 12-Digit 74HOl ." 74L54 ," NE555 precillion tille r ••• ••.. ....•••••. 1.50

dilplay and calcu1ateo. Cha in ce rcure- 7403 ." 74L55 ." NE560 phillie l ock loop DIP ........ . .... 3.25

tionl. True credi t b.1.nce sign out- 7404 .28 7460 . 20 HE561 phale lock loop DIP............. 3 .25

put . Automatic ove r - flow i nd i ca t10n . 74H04 ," 74L71 ." HE565 phaaeo lock loop 10-5•.••• ...•••• 3.25

Fb ed dKi..l point <lOt 1, 2 , " or 4 . 1405 , 28 7472 .40 NE566 func tion generator 10-5 .••.•...• 4,00

Leading eer c suppre.. i o n . Cocplete 7406 .70 74L72 . 50 !1E567 tone decoder ••••••........•. . . .. 4.00

d.ta supplied wi t h chip . 14805 ," 7413 •60 NE5558 dual 741 op allp KINI DlP •. • • •... 1,00

CHIP AND DATA ••••.•• •OHLY $9.95 740B ," 74L13 .75 709 popul.r op sap DIP •••• .... ..••.. ,45

DATA ONLY (bfundlbh). ••• 1.00 14808 ," 7474 ,65 110 voltlge comparator DIP ..•...•••. ,"
7410 , 25 74L74 .80 7ll dual co~arator DIP . . • • • • . . . . . • • ,40

AU !C. ... .~ ... fu11y-ulud; 74LlO ," 741174 .80 m preciaion vol tage r e gu l ator DIP. LOO
leads are plated With gold or solder. 14811 ," 7415 1. 40 74! op ••p To-sIMINI DIP ... . . . .. .. .. .55
Orden for $5 or anre will be IIhipped 1413 1.25 7476 ,60 741 du.l 741 op sap DlP .. .. .. . . .... . 1.00

prepaid. Ad, ", '0' handl1na and 7417 .40 74L78 , 80 748 op sap 10-5 ....• • • • • . . • • • • • • • •. . L OO
poltage for ...11er ordera; r e l i d ent s 1420 ,25 1480 ,65 (A30l8 2 isolated tnuisrors aDd a Dar-
of California add salea tax . I C or- 14L20 ." 7483 L OO lington-connecteod tra nsis t or pai r 1 . 00
den areo Ihipped within 2 worltdays-- 74820 ," 1489 4 ,00 (A30l05 5 SPN trlnsis tor array .• .. .. . .•• '.00
k in '" shipped with i n 10 d.ys o f 74822 ." 7490 1. 20 CA3026 du.l diffeorential ..p ••••• .••••• LOO
receip t of order. $10.00 ..inillua on 7430 .25 7491 LOO LIllOO posi t iveo DC regulator TO-5 .••••• 1 . 00

C. O.D. a (phone in). 74830 ." 7492 ,90 LIll05 vol tage regulator . . . . . • • . • • • • .. . 1.25

~ ORDERS: 74LJO .40 7493 1.15 U002 0' -, voltsge followe r 10-5••.. 1.25
P . O. ... J 4B11 Myrtle Ave • 7440 . 25 7494 1. 15
Cans1chaeo1 . ,. Sacr_ento, CA 74840 ." 7495 1.15 LM30S op asp 1'0-5... .. . . . . .. . . . . . . . . . . 2.00

9560B (916) BIl - 2 1 &1 1441 1. 25 74L95 2.00 U011 cOIIparator 10-5 .. . . . .. . . . . . . . . . . I. 75

1!.0!~!. !A£KJ;':!.~!.E_O!!Lf.~~ 7442 1.20 74121 1. 25 Ll'I370 AGe lapliH.,r ......••• . .. .. .•••• 1 , 00

SEND fOR fREE fLYER LISTING lOO's Of 744 6 1.20 74123 1. 50

J40NEY-SAVING BARGAINS! 74 47 1. 20 74154 2.30 lJQ09K 5V-lA power supply -.odul eo 10-3 .• 1 ,00

BRBYLOnj
74161 2.00 LH3900 qua d op ..p . . . . .. .. .. . . . . . . .... . 2 ,00

1450 , 25 74163 2,00 LH1595 4-quadrant aul t i pl i e r ..• ••.. . ... 2.00
74850 ," 74193 1.50 80 38 s i ne squareo tr i a ngle functioDELECTROnICS 74Sl , 25 74195 1, 00 gellerator .. . ..• • • • .. .. .•••••• 4 .95

90



RECEIVER BC 312

TWO COLOR LEO RED/GREEN

Similar t o Be 348,this is the Army version. A
little heavier in constructio n. Covers 1.5
MHz- 18 MHz. Ship wgt. approx. 60 lbs.
#312 $49

PAY TV
ASSEMBlY

$15.00
A "Super Value" for the gadgeteer. A complete Pay TV installation made for Z EN ITH
and all in origi na l pack ing (3 cartons - wgt 36 lbs) and all unused. Operates on regu lar
115 vo lt 60 cycle powe r. A wea lth of parts , easi ly removed due to long leads on
compone nts, most over one inch long. The 3 units consis t of Transl ator , Adapter ,
Decoder. Transistors, tubes, so lid state bridge power supply, geared clock motor, 35mm
geared transport, time reco rder, solenoid, re lays, hundreds of sma ll parts such as res istors,
caps, etc . Our estima te as to cost to Zenith, approx Sl ,000 per set. Schemat ics with each
purchase . One set of 3 units $1 5.00 wgt of 36 Ibs. Specia l . . . 3 sets $30 wgt of 1081bs.
All unused, origina l boxed . • .

AUDIO OSCILLATOR TS·382

Military surplus. 20-200,000 CPS in 4 bands.
Amplitude variable 0 -10 vo lts. Freq . response 20
CPS to 150.0 00 CPS. Operation from regular 115
volts. Ship wgt . 75 pounds.
Govern me nt cost $224
Our low price • • • . • . • • • . • . • . • . • . . . • . • . . .$49 1---------------------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.
approx 20 Ibs.
Government cost .. • •. •. • .... ... • •. • . •.$496
Our low price •.•. .. .•. . . . .• .• . . . . . . . . . .$49
Buy three for • • . .. . .. . . .. . . . . . . . . • . . . .$125

Bidirectional, reversi ng po lar ity reve rses
color, the same diode em its red or green
depending o n polarity. Limited q uantity.
Two color LED S1.50 each,12/S15

UNBELIEVABLE???? ?

RECEIVER BC 348

An o ld f riend amongst the surplus buyers, but lo ng
gone from t he market. Once again available as
surp lus . Covers 1.5-1 8 M Hz tuneab le in 6 bands.
A lso covers 200 kHz -500 k Hz. Crysta l phasing,
MVC, AVC, BFO,etc . 60 Ibs.
:::J48 •.. ..•••••.• . .. . . . . . . . • .• . • •••••$55

Sil icon diode stacks
Good for 50 Ma.

4 5,000 PIV
37,500
30,000
22,500
15,000

at amazing ra tings,

S4.00
$3 .50
$3 .00
$2.75
$2.00

lAAV 107.4

Postage extra on above. MESHNA PO Bx 62 E, Lvnn Mass. 01904
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2048 BIT MOS MEMORY

MOS LSI random access me mory =N EC 6003. All
inputs except clock are TTL compatible. 2048
word by 1 bit . 22 pin ceramic DIP. With specs.

S9.00 each , 2/S 17.00

CALCULATOR KEYBOARDS

Brand new keyboards for ha nd held calculators.
Two sty les available. One for CA L T EX
5001 -5002-5012 0 ' MOSTEK 5010-5012. An·
other for use with GEN INSTR C500.

S6.00 each , 2/S10.00

VOLTAGE CONTROLLED OSCILLATOR

Rare item. See Pop. Elec t. Mag . Oct . 1973 for uses .
In 14 pin DIP package.
"a038C S5.00 each , 2/S9.OO

CT SOOt CALCULATOR CHIP
$6.00 each, 2/S10.OO

CT S005 CALCULATOR ON A CHIP

Single MOS chip with all logic requi red for 12 digit
4 funct ion desk top calculato r with extra sto rage
reg ister for memory or constant. Multiplexed 7
segment outputs for LED, Incandescent, Fluor
escent or Gas Discharge disp lays . Brand new and
bargain priced . With Specs.

$6.00 each, 2/S10.00

HP LED DISPLAYS

•

.; --==:.

Bra nd new
4·o n ·str;p L E D
d isp lay . End butt
two st rips and come
up wit h 8 d igi t
r e ad ou t. A n
unheard o f SUPER
VA LU E at S5.00
per st ri p of 4 digits.
Two st rips 18 digits)
$9.00. Another st rip t his one a c loc k read o ut .

T he st rip has 2 digits space ... 2 d igit s. Perf ec t
for reading hou rs & minutes.

$5.00 per s trip , 2/$9.00

CMOS 4814 H EX INVE RTE R

DIP wit h operation 3-18 Volts . Dual diode
protection against sta tic charge destructio n.
Dielectncattv isolated complimentary MOS.

S.50 each, 12/$5.00
DTL SERIES ICs

PHONE PATCH KIT

Includes all parts, instructions, cabinet.
A M PATCH - S5.00 SSB PATCH - S9.oo

DUAL 16 BI T M EM ORY

Serial MOS by PHI LCD in TO-5 case. Brand new
with 2 page specs .
=PL R 532 S1.00 each , 12/S1.oo

Talk about bargains ... this is a whopper. Due to
q uantity o n ha nd , we are reduci ng this item to a
new MESHNA MESHU G INA deal . About 100
devices, all marked and easi ly removed . With
shrinking supplies and upward directio n of prices,

_____________________-t t his makes it ~II worth goi ng into the salvage
business. Th is Super Mother Board can be sto len
for $6.00 eac h or 6 for 525.00. We have t hese in
ST 600 series DTL.
;t;sA N- D S6.00 each , 6/S25.00

Postage extra on above. MESHNA PO Bx 62 E,lynn Mass. 01904
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CLOCK CHIPS
ON A "DIP"

ANY CHIP $8.88
. . . . . 5 8 .88

8 .8.
B.e.
8 .88

13.50

CLOCK
EACH

3 fOO' 51•.

HIGH POWE~R!"'-
TRANSISTOR ~
WITH HEAT SINK
!h ' m O" ed f r o m n.......qUlp
moent! Includoe .. popular
2N 1 7.. 'd oor k no b' t r a n"i.. •
l o r TO- 3G. g oe r m .. n i u m .
P NP. J50 , U... VCRO
l'IO\' . I S ..mp 40 hf... ~'or

icnil ion. high p.,..·..r tr.. n ,, 
m itt. r .. . ere. )l o u n l ..d o n
h.al ..ink 5 '" 21 '~ '" 11/.. .. .

Por h and -h.. ld uoi"'. pro p 
.. rl y mult ip l.....d f or chilJ
cr. :;OOI . 2 . 12 o r ~o..l ..k II
S O 10_12 . 1l'i f...th" r_tour h
h )'•. b)' FLEX.Kt:y. ~.

.::...t/>"'*CALCULATOR CHIPS ifi"",
ON A "DIP"

D
O CT5001 12.digih 40-Pin . . 16.95

CT5002-' Volt .........0.. nf 5001 _ • .ee
o CT5005 12-di.ita 2B·Pin • .'5

... Itlll 3 -fvnction ....mory.

POCKET CALCULATOR
KEYBOARD 0 Only

$6.95

l1l'il1l'i5311 • •digit 28-Pi..
"'l1l'i5312 4·diltit 24.Pin .
l1l'i"'5313 6 -diltlt 28-Pln .
l1l'il1l'i5314 6 _d lgit 24·PI.. . .
l1l'il1l'i5316 4 ·dillit 40·Pin. AI.rm

MM.51. DIGITAL ALARM
~ACTORY FALLOUT - U ...•

. 8 ... J

KRONOS WITH"TIME BASE"*
C.b1_t i.

ti u .. ~ '/~ ~ • 6 " .

•.•.•H.. ~ )-p--Oll' PAKS =~~
... .... •••••••• ~ ~ , I C£S
SM~.~~!~...~~, "..~',J.. _,.,.2. ~

• F ..<:lory "'.rk.d .,.. 9S 5N74161 1.59
471 _5 5 8 5N7 .

Type S.I. 5H7432 . 3 5 0 5N7 41 5N74112 .9 5 SN74163 1.7 5
SN7400 50.24 SN7437 .4 ' SN7472 ' 4 9 0 SN74113 .9 5 5N74164 2.1~
SN7401 .2 4 5N74311 . 5 2 SN~:~: :49 8 S N7 4 1 1 4 . ' 5 SN741&S 2'~5
SN7402 .2 4 5N7440 . 2 4 SN .8 5 SN74121 .6 1 SN7416& 1 . I_":::::==,.::::=~'=''::'-:'='::-::-

SN7404 .2 6 SN744:.1: 1 .12 5H74711 .8 5 O S N7 4 1 :.1: 3 1.05 5N74174 .
SN7405 .2 6 SN7443 1 .12 SN7480 .6 5 8 SN741:.1:5 1.45 80 5N74175 2.:~
SN7406 .4 5 5N7444 1.25 5N7481 1 .25 5N74126 1 .45 5N74176 1.8 55H7407 .4 9 SN7445 1.1' SN7482 .9 9 0 SN74139 1 .25 SN74177 1.
SN7408 . 2 7 SN744& 1 .:.1:9 SN7483 1 .15 0 SN74140 2 .50 5N7417. 1..~

~:~~~: :~: ~:n:~ t~: ~:~::: I :~; B~:~:~:: l:~: ~:~:~:~ t~~
5N7411 .3 1 5N7450 .2 7 SN74119 3 .10 8 5 N7 4 1 5 0 1 .19 5N74182 ~·~O
5N7413 . 8 9 5N7451 . 3 1 5N7490 .8 5 5N741S1 1.00 SN7418~ 1 ' 5 5

8
SN7415.49 SN7453 . 3 1 5N7491 1 .35 0 5N74152 4 .95 SN741' . 01-----_,-,__,..,,,.--,_
SN7416 .4' SN7454 .4 3 SN7492 . 8 5 0 SN74153 1.39 5N74193 1.5 5

8 5N7417 .4 9 5N7455 .3 1 8 5N7493 .8 5 B5N74154 1 .69 B5N741:: ~ '~O
SN7420 .2 4 SN7460 .2 7 0 5N7494 1.05 5"74155 1.29 8 5N741 9 6 1 '25

o SN7421 _5 5 SN7461 .2 7 7495 100 8 5N74156 1.45 5N741 ' 1 0

O 5N7422 .3 1 5"74&2 . 3 5 §O 5 H"96 1 '00 5N74157 1.45 5N741.7 1 .
5N7425 . 5 0 5N7464 .43 SN ' 9 5 0 SN7415. 1.45 R5N741'. 2 .358

0
5"7426 . 3 3 SN74&5 .4 3 SN7410& ' S I 0 5N74160 185 SNC', ', 2_. C•• 9....
5H, ' 3 0 .2 4 SH7470 . 3 6 5N74107 . 'NYE'NTORY

OVER 1 ,OOO.OOO.PC I
r-

•C
<
~
<
W

J

POLVPAKS
P .O . BOX .42" LYNNFIELD.MASS.01.40

SANKEN HYBRID Mfgr' .. TyP<f w..tt.. s..~

4UDIO POWER B:::::~:~ J: II::::
AMPS 0 51 ·10501: so 2'.'5

lJ• .-d ..u ..n .. i".I ,. in h i. 1i ..,. .. t ..m .. . t ..p'" doe"'.... F~ l un 
.. ra . rrconl pl .. y.r..... t ..r .. o com pon. nta. m ua ic .1 i n" t ru
m.. nu. P .A.. .. t e . All amplil1... ..... flat within lh db fro ...
h .. to 100.000. Each unit proJ>f' r l y h .. at . .. in k O!"<!. wi tl,
h ...." y . dut )· con n..c t in x t i., IUK conn..cti"n~ . Si nKI.. .
.. nd ..d pu"hp,"1 out put. P ow.. r .. upply r..q u irO!"<! 24VIt(" ,

,..- OO"O',put t o >I o hm.. . Onl.. r by S t ock So.

VOLTAGE CONTROLLED OSCILLATOR

~
3 fOf' 124. By S urtoec . G.. noerllu,~ ~QU" ''' .

"on". ui ....Ku l..r. ~ .. ..-I<><.l h
o $8.88 ~'i~,... ",,,'·..I orm... 14_p ,n

1-::--'-'-
T..-m., and p.... I..Ke A.. tad , n.. t :t o
PIM_ Ord.. r .. , Wak .. ll .. ld . M..... ( 6 17) 2 45 .38 29
Aee..lI, 1 6 -1 8 D.. I C..rmin.. S t .• W..k.. fI ..ld, M...... .
(oft' W .. t e r Strut) C.O.D.'S MAY BE PHONED

o 15e CATALOG on f iber Optics , 'ICS' . Semi's , PartsChi". ~ .. k. r
.2 7 Ill . Mo 'o
.111111. M '.
.33 Ill. L1tr_lca
. 3 3 Ill . Lltto.. les
.33 iii. Opc;_

2 .50
2 .50
2 .10
4 .95
3 .50

BAR TYPES
.3 3
.3 3
.3 3
.r c
.3 3 t

0 3 ' .... 16

-Not lor ItA .104

REFLECTIVE
707 -,...
SLI',·I" "SLI',·3" "SLI',·II- "

LED MITY DIGIT "DCM'S" ::-.:. J.o ." t -
Sci.. nt ifi c I)."vi c .." " 1) lll, tal Cu untinK Modul ..... o .. t p ., r - ~

(o r m any oth.. r 1)(;:'1 on th.. m ..rk.t today. Mor.. f.... - 11
tur .... thlUl """r bl' for.. ! S ot It.....o u not i ncand .. ..c..nU.
no t n i "i.. h u t th.. m"d.. rn Lt:lI . 'Ch from ....ch l arno u .. •
manuf..c tu rer.. lOa ~o""an to ·.. :.1A. t, !IIAS_4. Litr o n ics Oftl, 'I
7 0 7 ..nd 704 . Opco.·.. SLA· I IIh. 1.... 1 4 havina- charae- $9 99
t .. . heiJlht .. o f 0 . 3 :1 lOt no eUno c h.orlt e '. Ea c h k it in- a
d ..d .... a " 2" p.c bo ..r d wIth flng .... for a FREE ..d lt .. REAOOUT
connector. "id mountinll dip "ock..t. LED ....a duut u f 0 MAN -I
you r choic.. , r i" t o .. . ;1 1(; ' .., and M o l..", con n ..etor" 0 MAN.4
(thi .. ELIMISATES SOLD t: R IN(; YO UR l e ·" , ..-:l 0 707.
bookl.. t . INCLUOl:5 P .C. II:DCI: CONNI:CTOR - FRI:I:I 8 7 0 4 ••
• P in-tor- p in MA.'i.l . ·· P in · fo r. pin M AN_4 ...I.. c . ch.. r .....m e 5LA·I.
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COMPLETE MEMORY SYSTEM 8 TRACK STEREO TAPE DECK

Measures 12 x 7 x 1 inches. Utilizes TTL
ICs. 10240 memory cores. 9 installed sense
amps. addressed as 1024 locations. 1/0 lines
include 9 data-in, 9 data-out. 10 address-in,
powering status and control. Only 40 sys
tems on hand. Schematics included.
# DCU , , ......•.............. $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 $14.00

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

15 AMP BATTERY CHARGER
Brand new GE transformer, 25 amp
fullwave 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 $10.00

COMPUTER KEYBOARO

See Radio Electronics Feb. 1974 writeup using this
keyboard for computer or TV tvpewrf ter. In
addition to the keyboard, there are various func
tion lamps with indication through the upper
section of the console. Also audio alert to warn of
error insertion. Keyboard easily removed intact if
desired. ASCII encoder simply added as per writeup
in RE . "Limited number on hand and price is
postpaid in the U.S. Used, excellent condition.
COMPUTER KEYBOARO $43.00 pp

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

10WATT . •..... .... ... • •... •... $15.00

Another SUPER SCOOP by Meshna. Brand new
RCA packaged, considered obsolete by RCA
but what an exotic opto-electronic 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.

6 WATT $10.00

2N2152 45 volt 170 watt PNp·G $1.00
-2N3713 80 170 NPN·S 1.00
·2N3789 60 150 PNp·S .75

2N5301 40 200 NPN·S 1.25
·2N5301 40 200 NPN·S 1.00
-Removed from used equipment

Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904

NEW96 PAGE CATALOG NOW REAOY

TV POWER SUPPL Y &
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.
# B14-1 $6 or 3/$15
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CALL
BOOK

When you want 
an authoritative,
up to date,
complete reference
It's the

CALLBOOK

e Windjammer

-- from Reader Service --

"--,.."..
'.. ---1')7•

"•.. ---

._--
-.__...--
. _~--..-_..-._---

._.-

._-._--..-----.._-,- --,~ --_ .

._--
-- ..._.- ,.-----~..__.-
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Over 210,000 QTH's
in the OX edition
OX CALLBOOK for 1974

$8.95

._----
----~---~---

Over 285,000 QTH's
in the U.S. edition
U.S. CALLBOOK for 1974

$9.95

See your favorite dealer or Send today to
(Mail orders add 50¢ per CALLBOOK

for postage and handling)

fOR RADIO AMATEUR IIb k
VfR\"~EE liea 00 INC
BR~I'\URE Dept. B 925 Sherwood Drive

Lake Bluff, III. 60044

: 73 will be giving away a Windjammer cruise :
: each month absolute ly free! It ' s a vaca tion of :
• a lifetime - 10 Windjammin ' days of swimming, •• •: sno rkeling and prowling uninhabited beaches. :
• They 'll take you to funny little places with •
• •• fun ny little names . . . Mustique, Bequia, Saba, •
• •• Carrtacou. Or , to Guadaloupe , St. Lucia , •
: Grenada and Mar tinique. And the only thing :
: better than a Windjammer day is a Windjammer :
: night. Soak up a golden moon, limbo to a steel :
: band and fall asleep under a sta r-spangled :
: Carribbean sky. No stuffed shir ts, no plu sh :
: resorts, just a bunch of congenial shipmates :
: heading for adventure. :
: All you have to do to win is check off th e :
: adver t isers you are interested in, on the Reader :
: Service coupon and send it in to 73. We 'll do :
• the rest. Each month a winner will be drawn •
• •• fro m all the Reader Service inqui ries receive d . •
• •• Mail today! !!!! •• •
••••••••••••••••••••••••••••••••••••••
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READER SERVICE
Please either tear o ut this list of ad ve rtise rs and send it
in to 73 with as many boxes checked o ff as you would
like to see brochures, data sheets or catalogs .. . o r
else make a copy and se nd that in . Include your zip
code. please. Send m oney directly to adve rt isers.

PROPAGATIO N CHART
.I.H. Nelson

Good (Open) Fair ( 0 ) Poor (0)

ADVERTISER INDEX

Address _

R eader' s S e rvice
73 lnc., Peterborough NH 03458

Please Prin t or Type
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Call _

MAY 1974

Jan 48
Janel 46
Juge 40
K- Enterpr ises 6 0
l inear Systems 22
Meshna 91 ,92,93
MFJ 33
Newtronics 18
Nur mi 32
Palomar 6
PolyPa ks 94
Radio Ama teur Call book 95
Regency 54
RGS Etec. 88
RK 33
RP El ec . 6
Savoy CIII
Semex 62
Se ntry 11
Sky la ne 56
Step 35
Solid State 89
SW Technical 66
Space Elec . 44
Stahler 33
Tech . Documentation 58
TriTek 48
Tucker 77
VHF Eng. 81
Wilson 5
Wolf 46
World OSL 56
Yaesu 24,44

73 ST U FF
Hot line 3 4
Bo o ks 70,71 ,72
Su bs 73
Special 75
QSLs CII
Casse ttes C IV

no t solicited. Corre sp o n d

Coupon expires in 60 days . . .

________Sta te Z ;p _

o SUBSCRIPTION

°NEWSSTAND

0 AAA Sales 44 0

0 AD VA Elee. 49 0
0 Am . Wholesale 3 4,86 0

0 A rnol d's Eng. 35 0

0 A T V 34 0

0 A&W Elec . 82 0

0 Babylon 9 0 0
0 CEPCO 38 0
0 CFP 44 0
0 Colu m bia 46 0
0 Co mm. Spec. 35 0
0 Com m . Unlimited 74 0
0 Cor nel l 33 0
0 Data Eng. 83 0
0 DI GI COM 74 0
0 Du Page FM 79 0
0 Emergency Beacon 26 0
0 Er ic kson 30 0
0 Estes 25 0
0 Fair 56 °0 Freck 56 0
0 Gateway 6 8 °0 Glade Valley 64 0
0 God bou t 87 0

° H,I 78 °0 Ham Radio Center 4 2 0

0 Hamtronics 80 0

0 Heath 20 0

0 Henry 28,29 °° H&R 69 °0 Hy Gain 84,85 °° ICOM 51 0

0 lot. Elect ronics 36 0

Name _

• Reader service Inqutrtes
directly to c o m pany .

Mail to :

City
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BASSETT

High efficiency mobile
and portable antennas
for aHamateur bands,
CAP, MARS, CB,
SECURITY,
PUBLIC SERVICE,
MARINE, AND
GOVERNMENT USE.

• 2·G·l0·15·20-40·75

• Identical size, cost,
and appearance

• FULLY ADJUSTABLE
TO FREQUENCY
IN FIELD

• Low weight, low drag,
high strength
fiberglass

• Polished
chrome brass
standard %·24 thread

• High gain collinear
on 2 meters

MODEL OGA-2M

$29.5D postpaid

In U.S.A.



Cassette Code Courses
With these Code Courses from 73, the average person can learn the lntemqtional Morse Code fast enough
to pass FCC code exams from Novice thru Extra Class in a few painless hours! One of the beauties of
cassette tapes is that you can take them with you anywhere - at work for lunch break (code on rye is
great) - even in the ca r while you are driving (o r what's more likely, moldering away in line at a serv ice
station trying to get gas). With the help of these tapes passing the code portion of the various exams is a
gas ... er . . . snap !

K6M LC

WN9J GQ

!Il13 WPM Practice Tape - This
tape will take anyone over the
hump which exists when you have

O My class WilJ J(J enth used over your
{"ode cassette tapes that alter hear
ing the I] wo rd per minute cassette
every student in the class decided
to get one for ho me practice. /:;11"
dosed is an order [or 23 of the IJ
word per minute tapes.

Key operated - and th e keys lock
for easier rewind an d fast forward
o perat io ns, which you witt appre
ciate if you have a reco rder that
doesn't do this - as most don't.
Reco rds with mike o r from line
input (telephone, receiver , etc.].
Has monitor output. AC or built-in
batteries • comes with batteries
supplied. Has automatic gain for
record ing so you d on't have to
watch the recording level all the
time .
Deluxe Recorder
$32.95 postpaid in U.S.A.

Deluxe
Recorder

Cassette
Recorder

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

Comes complete with four "0"
batteries, AC power cord , earphone
an d mike and is usefu l for dozens
of ham applications. Cassette tape
recorder is availab le for only
$23 .95 (plus $1.00 fo r shipping and
handling) .

KIIF

to stop translat ing the dits and
dahs, and go to an automatic reo
cognitio n system where you
"know" what t he character is with
ou t thinking, thus enabling you to
pass the general o r advanced co de
test. This very nasty tape is rea lly at
14 wpm, to give you that added
edge when ta king the exam.
BB-13 WPM - 60 min . $3 .95

[±]20 WPM Practice Tape ~ Th is
casset te has been fien dish ly desiqn 
ed to get you through the FCC
Extra Class code test with flying
colou rs. The code on this actually
runs about 21 words per minute,
though it starts out at a lazy 18 per
for the first few minutes. The inter
mix of letters, numbers and punctu
atio n instead of p lai n language will
give you such an edge when you sit
down to ta ke the exam that you
shou ld be able to breeze through.
Though much of your p ractice with
t his cassette can be just copy ing in
your head - after all, the import ant
object of practice is to trai n your
brain to co nvert code into letters 
be sure that you exercise your
pe ncil too. The cassette will mak e
your code practice portable, avail
able to you whenever you have a
few minutes to spare - even while
driving.
BB·20 WPM - 60 mi n. $3 .95

O My Wife, who has been almost
totatty resistant to the code. breez
ed thro ugh your 5 word per minute
beginners cassette ar ul was ready
for the No vice exam in one day .

WB 8J ON

O l've been teaching code fo r over
twenty y ears no w an d I've tried
every record and tape and other
gadget that has co me (J ut. Let me
say th at the 73 MAGAZINE code
course is by far th e fi nes t that I
have ever heard. I never tho ught I
would team fle w tricks, bu t you 've
taught me a lot abou t teaching
code. Suffice it to say , I am recom
mending that every st uden t of mine
get yo ur tapes.

$3.95BB·6 WPM - 60 m in.

OJ Basic 5 WPM Code - thi s
cassette code cou rse will teach the
IMC at five words per minute, all
letters, numbers and punctuati on .
The tape not only gives all these
characters, but gives them in-a very
simple order so you can start
copying code within one minu te of
hearing it . This has got to be the
easiest way to learn code ever
invented . The cassette actu ally has
the code being sent at 6 WPM ,
allowing a margin fo r operator
panic whe n th e ch ips are down and
th e real exam is at hand .

Basic Code 5 WPM - 60 min. $3.95

[1J 6 WPM Practice Tape - (also
known as The Back Breaker) thi s is
a toughie - fiv e character code
groups sent ill no particular order,
so th ere is no way to memori ze the
tape. It is sent at six words per
min ute to give you that marg in for
error you' ll need when faced with a
stern examine r at THE EXAM.
Pract ice in your head or on paper
wherever you are, whenever you
have a minute or two .

Q Af ter about a wee k of playing your
13 word per minute cassette (which
1 timed out at 14 words per min u te,
inciaentattylt.: I went down and
passed the General exam with no
strain. The plain language of the
FCC exam seemed so slow that I
lost aI/ fear after the first few
leiters and made perfect copy from
the n o n. It 's fea r that gets you, and
yo ur tape gave me confidence.
Thanks!

PETERBOROUGH, NH 03458
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