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-Gain compared to 'h wave dipole
-FCC accepted for repeater application

mechanical
Vertical element-Ill"

long, l-l/S" telescopic
to 3/S" 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 ohm feed impedance

Field adjustable-14Q-150 MHz

SWR at resonance-1.2: 1 measured at antenna

Bandwidth-6 MHz for 2: 1 or better SWR

Power-one kilowatt FM

Feed-Shunt with D.C. grounding

Radiator-5/B wave lower section, %. wave
phasing, 5/S wave upper section

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

15800 commerce park drive,
brook pori<, ohio 44142~n;cs
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Exporter: Roburn Agencies, lnc.,
New York, N.Y.

THE HUSTLER MASTER GAINER
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MORE lAS?
Several readers have suggested that

73 is not the best place for intorrna­
t ion about the IRS. I agree - com­
pletely . But, unfortunately, the
publications that should be publ ishing
this informa tio n are afraid to do it
and the sad fact is that outside of 73
the chances are that you won 't find
much information available . Even big
multimillion-dollar Playboy seems
afra id of the IRS.

The complaining readers have been
few and far between compared to
those demand ing more on th e IRS
scandal, so we'll give a little more .
We're getting the inside dope on the
ways many people are successfully not
paying any taxes at all and you may
be sure we 'll pass them along when we
know they are good.

Many readers have been sending in
newspaper clippings of IRS har-ass­
ments and some are bad enough to
warrant some space here - suc h as the
recent story about the 7 1 year old
widow in Fort Worth . Her husband
had been broken by the IRS, who was
sure that he had hidden some money
and persecuted him for over twenty
years. The IRS hauled h im into court
with a charge of tax evasion . He didn't
want to plead guilty since he had done
nothing wrong, but his lawyer con­
vinced him it would be the best thing
to do, just to settle the case. He had
started as a day worker and buil t up
to owning the Maxwell Steel Com­
pany. The IRS took everything he
had, some $189,000 in stock, cash ,
property and life insu rance of
$ 168,000 p lus 50% fraud penalty
clai m by the IRS. Maxwe ll, crushed,
died, leaving his widow with nothing
but the house she was living in and her
Social Security pension - wh ich the
IRS informed her they could confis­
cate. The IRS is in the process of
selling th e house and may take her
pension . The widow can never have a
dime of her own and will live under
the tax claim until she dies.

Perhaps it really is time for a tax
reform which would get r id of the
IRS.

ADVISOR Y COMMITTEE?
The hearing he ld in January made

such an impression on the Com­
mission that there has been increasing
p ressu re for some sort of standing
ham com mittee which co uld wo rk
with the FCC on th e formu lation of
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amateur rules and policy . The radio
industry has several of these com­
mittees and the FCC fi nds them most
helpful .

An advisory committee must meet
certain FCC standards such as its
chairman is normally an FCC official
- the committee must have an organi·
zation struc tu re, regu lar or periodic
meet ings and a f ixed membership. The
membership is chosen by th e corn­
rnittee c hairma n and must be balanced
as to points of view to make sure that
special interests do not have
inpropcrtionate influence, and dis­
c rimination is prohib ited.

The usual procedure is for the
committee chairman to ask for mem­
bers to be nomi nated . The public then
petitions for membership and the
chairman selects the members.

To get an advisory committee start­
ed the req uest for it must originate
with th e FCC staff - th is request is
then reviewed and approved by the
Commission and the a .M.B. The
establishment is then published in the
Fed eral Register and a charter is pre­
pare d by the FCC which is fi led with
Co ngress and the Li brary of Congress.
This charter is reviewed annually by
the FCC and the a.M.B., and must be
renewed every two years .

Meet ings are called by the chair­
ma n, who approves the agenda, cha irs
the meetings and adjourns the meet­
ings. The notice of meetings is pub­
lished in the Federal Register and the
meetings are normally open to the
public. The Public tntormatien Act
applies to committee reco rds.

The Com missio n appears to now be
serious abou t setting up an advisory
committee - and the next move
seems to be up to them. In the
meanwhile you might give serious and
carefu l thought to who you migh t
petition th e Com mission to speak for
you on this commi ttee. You'll need
active amateurs - preferably amateurs
who have had extensive expereince in
seve ral aspects of the hobby so they
will have the backgro und needed to

help provide data to the Commission
and give educated opinions. There is
no prohibition against members of the
committee being in the industry,
though o bviously not to o many
should, lest there be an u nconscio us
bias toward th e business end of ama­
teu r rad io. Think about it.

W1AW OUI ETED BY FCC
Under a recent FCC inte rpretation

o f their ru les the operation of W1AW
has been substantially curtailed. The
station can st ill be used for the trans­
mission of bulletins and code practice,
but no longer may it be used for two
way contacts with other ama teu r sta­
t ions by any AA RL staff members.
Visitors may use the station for such
contacts.

A ruling by the Wages and Hours
people shut down the 73 Magazine
HQ sta tio n in 1965 when they ruled
that any operator of the station
MUST be paid at least the minimum
wage. They pointed out that the
operators of W1AW were being paid.
73 Magazine appealed to the FCC for
advice and was informed that it was
ILLEGAL for operators at the 73
Magazine station to be paid. The
result of this was the shut down of the
station on Mt ,Monadnock. one of the
most elaborate amateur VHF instetle­
tlo ns in the world, financed by 73
Magazine and set u p by 73 employees.
The station had been operated by
employees in their off hours, evenings
and weekends for the fun of operat­
mg.

Th is same ru ling forced the A RRL
to pay their HQ station opera tors for
all operating, both bu lletin bread­
casting and hamming. The FCC kept
quiet about this, condoning it, until
the recent action described above.

POSSIBLE NEW PRODUCTS?

We're sti ll looki ng around fo r some
company to come out with a small
and stable oscillator which could plug
into the 2m FM rigs to provide a
general tuning function for the re­
ceivers. Fo r normal repeater operation
crysta ls are just fi ne - th ey' re perfect.
But every now and then it is n ice to
be able to tune the band and hear
what is going on off your crystal
channels. There might be some secret
repeaters - some new repeaters you
haven't heard about - some si mplex

Visitors - BJackie JY9BB IS on the left ­
active on most bands from Amman, and also
via Oscar. On the right is Hisham Ansari
JY5HA . the Secretary of the Royal JOI"danicm
Amateur Radio Society . Hisham is the one
who has been teaching the youngster:s of
Jordan about amateur radio and issuing
them their licenses. Blackie and Hisham were
recently in the U.S. for some technical
training.
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channels being used you did n't kn ow
abou t - o r you might just be in a new
area for a visit and wan t to be able to
hea r all of the repeate rs without hav­
ing to come armed with a cigar box
full of crystals.

It shou ld be pretty simple to come
up with a small oscillator which would
plug into one of the crystal sockets
and provide variable tuning of the
whole band , even includ ing the Mars
and CAP channels on each end of the
ham band.

The inclusion of a tuner in the new
TPL 220 transceiver is something that
other manufacturers might check. It
obviously doesn't cost all that much
to include that function once you
have the whole receiver there anyway .
TPL also has a VFO for use on
transmit - plu s an AM·FM switch .
On 2m this would permit you to go
down the band and work some of
t hose few remaining AMers - or even
get in there for some CW when aurora
is active, way down on the very low
e nd of the band.

$100 REWARD!
Many ama teurs - if not most - get

caugh t up in one aspect of the hobby
and tu rn a blind eye to all of the o ther
things that are go ing on. We ll , few of
us have the t ime to do much of a job
of pu rsuing more than one aspect of
amateur radio at a time, bu t t his
means that we are missing out on a lot
of the fun that is there to be had .

The time does come when we find
that the same old grind doesn 't have
the zip it once had for us and we
notice that we are o pe rat ing a lo t less
_ somet imes no t getti ng on the a ir for
days at a time. It is possib le that an '
interest in more than one phase might
be an answer to that phenomenon.

Since amateurs are actively having a
ball with many diffe ren t sub-hobbies,
it is p robably a lack of knowing about
these things more than any thi ng else
that is ho lding back many ama teurs
from expand ing their horizons. In the
hope of bringing light to this grey
area, 73 would like to encourage
material to be written for publication
which would help others to under­
stand the many facets of amateur
radio - and perhaps convince them to
give something new a try .

Accordingly, 73 is offering $100
reward for the best art icle received in
the categories of an introd uct ion to:

cw
DXing
DRP
RTTY
Slow Scan
Contests
Traffic Handling
MA RS
Home Building
Facsimile

AUGUST 1974

Fast Scan Television
Moonbounce
Certificate Hunting
DXped itioning
160 Meter DXing
Mobiling
80 Meter DXing
Service Nets {Ecars]
RACES CD - etc.

Here is Dave WAJ UFG, one of [h e new
hams licensed at the Cro tched Mo untain
Rehabilitation Center, operatin g 2m from
his wheelchair - using the special call siqn
WCI CMC ( Wheel Chair One Cro tched
Mountdin Center) dLlring the weekend of the
wheelchair games which is celebrated every
year a t the Center, which is located in
Fra ncistown NH. Th e radio club there is
active and getting many of the students
licensed.

200 WATT 2m AMPLIFIER
TPL in Hawthorne, California has

bee n making some experimental 200
watt mobile amp lifiers, but there are
problems. It seems that most of the
mo bile ante nnas - the 5/8 wave jobs
that most fellows are using now ­
won't take all t hat power. Watch out
for someone to come out with a Big
Mutha for FM. TPL has a price tag of
abo ut $350 on th e ampl ifiers if you
just can't sta nd not being the biggest
bully on the repeater. For sure they
hear you when you say, " Break l"

Many denizens of Flatl and can see
no reason why anyo ne should run
much more than maybe 25 watts
mobile . They can not see this enough
so they are Quite vocal abou t it. Nasty
sometimes. There are some ways of
rat ionalizing higher power - these
would be clearer to t hem if they spent
some time driving around the moun­
tains where a ten watt signal d rops out
of the repeater when you get behind a
little h ill - and most of the roads are
in the valleys, no t on the mounta in
tops. With some beef behind the signal
you can hold on to the repeater even
when you' re in a gulch for a bit.

W6 - KH6 Team Waiting
FOR 2m FM 050

The FM DXers in California and
Hawaii are monitoring 146.52 - .55 ­
.58 nightly, waiting for that inevitable
band opening between the two areas.
Two amateurs waited it out in the
50's and won the Edison Award for
their diligence - that was a prize
awarded each year by General Electric
to outstanding amateurs - back when
G.E. sold a lo t of tubes for ham rigs.

One of these evenings the band will
be open and the contact will be made
- who will go down in the record
books t his t ime?

MICROWAVE OVEN
Visitors to 73 Magazine seldom

miss comme nting on the microwave
ove n in the lunch room. This certainly
was one of the better investments
made by the magaz ine and it is used
every day fo r so many t h ings that it is
difficult to see how one could get
along without it now.

Ten seconds softens refrigera tor
hard butter to spreadi ng softness. A
week old hard roll in a Baggie (to keep
the moisture from escap ing) is like
oven fresh in about 20 seconds. If it is
really hard it can be moistened a bit
before putting in the oven. Fresh
baked apples for lunch take about
three minutes for the large ones - you
core them. put some sugar, cinnamon,
a couple of raisins and some butter or
oleo in the hole, put them in a small
covered dish and into the oven. Any
sandwich that is better hot can be
made like better than new in twenty
seconds or so. You r coffee a little
cool? Zap it for ten seconds. You can
even have a fresh baked potato for
lunch - about five minutes! Hot soup
takes a couple minutes. Even (ug,!)
canned hash is less unappealing afte r a
couple of minutes of warming up. . ,
but not much .

There has bee n a good deal in the
papers abou t ove n leakage so t he unit
a t 73 is chec ked out every few weeks
- not a smidgeon of leakage yet. The
ove n came from International Crystal
o f Okla ho ma City and, after several
years , has given abso lutely no tro ub le
whateve r. The leakage checker was
sent along at no charge so th e oven
could be c hecked. When you consider

Cont'd page 111 .

Gam Antenna Installed - Andy N uttle of
Gam in Manchester NH is installing one of
his new two meter antennas on the 73 Test
Car _ the Datsun 24OZ. Andy makes just
about every part of these anreneas himseU in
his highly automated factory . The SS·2 is
desiqned to have a particularly low anqle of
radiation. thus sq uirting the rf in the dem-ed
direction and not up toward some passing
plane as with some of the 2m antennas in
use today.
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Final Results
Worldwide SSTV Contest

Sponsored by CO Elettronica
and 73 Magazine

9·10 February 1974

1) W9NTP 171+51 ~ 1 ( 5~6) + (2~ 42) I · 9 348
2) WA, INXR (44+01 ~ I (5x4) + 12~28) I · 3.344
J) WA10BV 142+01 x I (5~J) + 12x28) 1 2.982
4) WB4ECE (43+0) ~ 1 (Sx41 + (2. 211 1 .. 2.666
51 IT9ZWS 134+0) x I ( S~ J I + 12.251 1 · 2.210
61 H89NL (31+0) x IlS~61 + 12>;191 1 .. 2.108
11 WA, IKYV 133+0) ~ 1 ISx41 + 12.21l 1 .. 2.046
81 EA40T (34+0) x 1 ISx41 + 12. 11) I • 1998
91 EA4JF (38+0) x I 15~JI + 12x11) I • U 162

101 OKSEl (30+8) . 1 ISd) + (2.16) I - 1.186
I II G31 A,O 133+Olx /(5x31+ (2~ 11) 1 .. 1.617
12) HA6VK 124+01 x I (S,.J ) + (2x181 / - 1.224
13) reece 122+01 . 1 (5x3) + 12,.171 I .. 1.078
14) lT9Z0 A 126+01 x 1 15,.21+ 12x141/ • .l8
151 CTlPG 126-+(1) ,. I (Sx21 + l'lx IJI I • 9J6
161 I1 PXC 123+1 ) x I ISx31+ 12.121/ • 891
171 OZlAT 122+0) x / IS,.JI + 12x 12) 1 • ese
l BI 13HDC (lS+O) ,. I 15.31 + 12.101 / • '"191 K98TU (l6+Q) . I 15.21 + 12. 10) / • ..,
201 JA1 ARA (l 4+O1 x 115,.J) + (2x71 / • ...
211 JA1FS 110+0) ,. 115x3) + (2,.1) / • 290
2Z) VE6SL (1 1+01 x 1 (5,.1) + (5.11 / • 181
23) IS8PEM (9+01 x /(S. II+I'lx61 / • '"24) OZ2YC COfllrol log
25) SMOCQV Conlrol Log

corde rs and two from SSTV Digital
Keyboards, which also attracted quite
a bit of attention. In fact, the SSTV
booth boasted a large crowd all the
time.

Incidentally, while on the subject
of Dayton, I wo nder if any of you
have found a really good app lication
for those LED dual diodes which were
so popu la r. These little gems (which
were fa irly inexpensive) wil l light
green when passing current in one
direction and red whe n passing
current in the other direct ion . I t ied
one on a switching transistor base in
an FM rig for a T!R light, however,
that 's a far cry from its total capa­
bility . How about a sync tun ing indi­
cator that lights green if sync fre­
quency is low, red if sy nc freq uency is
h,igh, and orange if sync is exactly
fight on? Any other ideas? If so, send
me your ideas and schematic . . .t'It get
them into a future column.

I have just received the fi nal world
results of the SSTV contest from
Franco 11LCF, which are included in
this month's column. Congratulations
to all for a fine contest, and we hope
to "see" you do it again (only bette r)
next year.

Finally, word just in from Barry
VK5BS, who's quite active on SSTV
from Australia, tell's of their SSTV
net which gathers at 0100 GMT
Sundays on 14.23Ok Hz. They have a
fine group active wh ich includes
VK3LM, 2KK, 3TE. 4TQ and VK5 BS.
VK8KK now has a "video synthe­
sizer" keyboard going, and P29MC is
on SSTV from New Guinea. VK9XX
and F08AA also have jo ined the
SSTV activity, and it looks like quite
a few others are due on soon. Ah...
for the better propagation soon to
come.
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here. In 1932, W2X F was t ransmitti ng
TV programs fro m a OTH in AI
Smith's Empire State Building to
"local residents." Hams and com­
mercial TV? Can any of you old
t imers shed some light on this e ra?

As I mentioned briefly in last
month's column, this year's Dayton
Convention was Slow Scan TV's
greatest yet, and was suitably dubbed
" The year of the Digital Scan Con­
verter." There were actually four
di fferent slow to fast scan converters
in operation at the SSTV booth: The
W0LMD unit, the W9NTP unit, the
WB9 LVI u nit and the
VE3GZM/V E3DVV unit. Although all
uni ts used the same basic idea - that
of first storing a Slow Scan picture
then outputing this at Fast Scan rates
into a conventional TV, they differed
somewhat in specific circu itry. The
W9NTP and W0LMD units varied pri­
ma rily in "f ront end design," how­
ever, both units used memories which
were "loaded on the fly" with up to
128 horizontal picture elements per
line. Their continuously recirculating
memory provided maximum utiliza­
tion of the approx imate 65000 bit
sto rage. The VE3GZM!VE3DVV Scan
Converte r was an interesting unit. It
used a large MQS shift reg iste r
memory and the composite Slow Scan
p icture was loaded into this sync and
aiL The memory was then sped up
1000 times and output di rectly at a
Fast Scan rate. . .sync incl uded. This
is simple enough provided one can lay
hands on the necessary shift registers.
(These gu ys have a reall y inte resting
story on th eir procurement of the
surplus shift registe rs, If you catch
them on the air, be sure to ask about
it l} I understand the WB9LV I unit
provided very good qual ity fast scan
pictures with exceptional stability ,
bu t as yet I have no additional infor­
mation other than what appeared in
the May column on Steiber's unit . I
hope to have more specific informa­

t io n soon. I might mention the heart
of these scan converters were surplus
MOS shift register ICs, f2525s) which
are rather diffic ult to locate at low
prices. All four scan converters were
ope rating continuously at the SSTV
booth; two being fed from tape re-

" OTOA
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Would you believe amateur TV was
around in 1928? It 's true , although it
d iffered tremendously from any
system used today . In 1928 the
General Electric Company in
Schenectady NY was transmitting
experimental TV signals on "wave­
lengths which were located by listen­
ing for unusual signals." (Available
information indicates this was pro­
bably between the broadcast band and
80m) Commercial "converte r kits"
were available from manufactu rers
like Deven Company, and OST ran a
build-i t-yourself article in May, 1928,
for the technically minded ama teur.

Basically , this TV system used a
neon lamp to replace the receiver's
earphones, (which were usually con­
nected between the last audio stages
plate and Bt ) and the Nipkow
sca nning disc principle. The theory
here was while the incomi ng signal
"blinked the neo n lamp in a picture
manner," the disc would ro tate at
approxi mately 1700rpm to place this
info rmation at the appropriate poin ts
for reconstruction of sketches in th eir
simplest bl ack and wh ite form. The
neon lamp's flat surface area was
viewed throu gh the disc while vary ing
t he motor rheostat until it acquired
t he same speed as the tr ansmitting
disc, at which t ime a picture was to
appear rather than just a " meaningless
group of dots." If the neon lamp was
too dim, either lowering the grid bias
or increasing B supply voltage was
suggested. Th is was an experimen tal
setup and I have yet to find informa­
tion on how well (if at all) the system
performed, althoug, there were
opinions manufactu rers would soon
build larger neon lamps for la rger
pictures. While investigating this
" nostalgic TV," another item was
uncovered which is worth mentioning

Dave Ingram K4 TWJ
Rte. 11, Box 499, Eastwood ViI. 50N
Birmingham A L 352 10

1928 style TV system for ameteur test.
K4TWJ
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Only Standard offers you an Amateur Radio with a " no-fault"
Life Insurance Policy that can save your radio and your
pocketbook, should your Standard ever need service

after its regular 180 day Warranty expires.

Your " out-at-warranty" cost
Model SR-146 }
Model SR-146A $32.00 lotal

Model SR-C806 }
Mod el SR-C826 M $38.00 total
Model SR-C826 MA

Repeater RPT-1 $59.00 total

Flat rate includes:

Repa ir of all fau lts in rad io
Complete TX and AX alignment & tuneout
Mod ification updates made
Channels frequency aliqned '
FM Cert ificate issued
Sealed in plastic & returned to you

Our exclusive Astropoint Radio
Life Insurance Pol icy costs nom ­
ing at time of purchase, and will
guaranty yo u a flat rate for repair
after Ihe regu lar 180 day free
warranty expires. After an " out­
ot-warranty" repa ir, it will be fa­
warranted for an ad d i t ional 30
days. No hidden costs beyond
the flat rate repa ir charge listed
above from ou r factory in Wil­
mington , Cali fornia.

Suggested retail :
$698 RPT-l complete

* Note: All Standard Astropoint
crystals are lifetime
guaranteed FREE.

Suggested retail : $398
SR-CB26 MA with
all channels included!

__ Suggested
retail : $298

SR-C146A with
5 channel

capabili ty.

See your Standard dealer lor more information on
Standard 's Radio Life Insurance Policy.

213/835-3134 .639 North Mar ine Avenue, Wilmington , California 90744
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FCC NEWS
Adopted : June 5, 1974;
Re leased : June 7,1 974
By t he Com miss ion: Commiss ioner
Quello not participating.

1. Not ice of Proposed Rule Making
in the above entitled matter is hereby
qrven.

2. The Commission has under con­
sideration a petition (RM-2349l filed
by the American Radio Relay League
IARRL). Petiti oner requests the Com­
mission to issue an Order deleting
~7.89(c) of the rules. This sec tion
now prohibits more than two repeater
sta tions being operated in tandem,
i.e ., o ne stat io n repeating the trans­
mi ssion of the other, except for eme r­
gency operat ions.

3. The AR R L claims a forma l ru le
making proceeding is unnecessary in
this matter. citing §553 (b l of the
Administrative Procedures Act and
§1.412(C) of the Commission's Rules,
as authority to support their posi tio n.
Pursuant to those su bsect ions general
notice of proposed rule making must
be published except in certa in limited
instances. Petitioner does not show
that the proposed rule deletion comes
within those exceptions.

4 . In support of th e requested
deletion, the ARRl offers the follow­
ing claims and arguments:

A. Some amateur radio orqaniza­
tions p lann ing to deve lop networks o f
repeater stations for use in times of
d isasters are unwilling to implement
their plans unless the networks can
also be used for other amateur opera­
tions.

B. In th e more sparsely populated
areas of the country , linked repeater
stations can provide more reliable
communications than can operat io n in
the high frequency amateur bands.

C. In the more densely populated
areas of the country , linking of re­
peater stat ions is neither necessary nor
desired by amateu rs, and the privilege
of linking would be self-limiting.

5. Our fi ndi ngs, as stated in the
Report and Order in Docket 18803,
37 FCC 2d 225 (1972), upon review
of the comments filed in that Docket.
are that amateu r repeater stations are
usefu l for inc reas ing the range of VHF
and UHF vehicular and handheld
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mobi le stations in conduct ing intra­
communi ty amateur radio communi­
cations. and for effecting emergency
radio co mmunicat io ns which possibly
could not otherwise be conducted on
the amateur bands. Also, in the
interests of spectrum conservat ion, we
fo und the majo rity of situations could
be accommodated with a max imum of
two linked repeaters. In practice.
these findings have been verified
th rough informat ion filed with app li­
cations for repeater stat ions. The vast
majority of repeaters use considerably
less effect ive radiated power than is
permitted, indicating most amateur
repeater stations are intended for
local, o r intra-communltv, use. No
specific instance of even two linked
repeaters for general amateur radio
co mmunicat io ns has come to our
attention . However, this aspect would
not normally come to our attention.
We are incli ned to agree with t he
A R R l that the prohibition is
unnecessary, since in more densely
populated areas, amateurs apparently
do not desire to li nk repeater stations
In the less densely popula ted areas
spectrum conservation is not as c rit i­
cal as elsewhere.

6 . Therefore, we propose to delete
§ 97.891cl,

7 . Aut hority for these proposed
amendme nts is contained in Section
401 and 303 of the Communications
Act of 1934. as amended .

8 . Pursuan t to applicable pro­
cedu res set fo rth in § 1.41 5 of the
Commission's Ru les. interested per­
sons may file comments on or before
September 18, 1974, and reply co m­
ments o n or before October 2 . 1974.
In accorda nce with the provisions of
§ 1.41 9(b ) of th e Commission's Rules,
an original and fourteen copies of all
statements, briefs and comments filed
shall be furnished the Commission. All
relevant and timely comments and
reply comments will be considered by
the Commission before fi nal action is
taken. The Commission may also take
into account other relevant informa­
tion before it. in addition to specific
comme nts invited by this Notice.
Responses will be available fo r public
inspection during regular business
hours in the Commission's Public
Reference Room at its headquarters in
Washington. D.C.

Adopted: June 12. 1974
Released: June 17, 1974

SUBPART F - RADI O AMAT EUR
CIVI L
EMERGE NCY SERVICE (RACES)
General
§ 97. 161 Basis and Purpose.

The Rad io Amateur Civil Emer­
gency Service provides for amateu r

rad io operation for civil defense com­
municatio ns purposes only . during
periods of local, regional or nat ional
c ivil emergencies. including any erner­
gency which may necessitate invo king
of the President ' s War Eme rgency
Powers under t he provisions of ~ 606
of the Communications Act of 1934,
as amended.

§ 97.163 Definitions.
For the pu rposes of this su bpart, the
following defin itio ns are applicable:

lal Radio Amateu r Civil Emergency
Service. A rad iocommunication ser­
vice conducted by volunteer licensed
amateur radio operators. for providing
emergency radiocomm unicatio ns to
local, regional, or state civil defense
organizations.

(bl RACES station . An amateur
rad io station licensed to a civil defense
organization. at a speci fic land loca­
t ion, fo r the purpose o f p rovid ing the
facilities for amateur radio operators
to cond uct amateur radiocommunica­
tions in the Radio Amateur Civil
Emergency Service.

R97.165 Applicability of rules.
In all cases not specifically covered by
the provisions contained in this sub­
part, amateur radio stat io ns and
RACES stations shall be governed by
the provisions of the rules governi ng
amateur radio stations and operators
(Subparts A through E of this pard .

Stat ion Authorizations
§ 97.169 Station license required.
No transmitti ng station shall be oper­
ated in the Radio Amateur Civil Emer­
gency Service unless:

la) The station is licensed as a
RACES station by the Federal Com­
munications Commission, or

(bl The station is an ama teur radio
station licensed by the Federal Com­
munications Commission, and is certi ­
fied by the respo nsible civil defense
organizat ion as registered with that
organization .

§ 9 7. 17 1 Eligibility for RACES
stat ion license.
A RACES station will only be licensed
to a local, regio nal o r state civil
defense o rganization.

§ 97.173 Application for RAC ES
statio n license.

(a) Each applicat ion for a RACES
station license shall be made on the
FCC Fo rm 61Q-B.

Ibl The application shall be signed
by the civ il defense official respon ­
sible fo r t he coord ination of all civil
defense ac tivities in the area co n.
cerned.

Icl The app lication shall be coun­
tersigned by the responsible offic ial
for the governmen tal entity served by
the civil defense orga nizatio n.
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(d) If the application is for a
RAC ES station to be in any special
manner covered in t:i 97.41 , all of the
showings as specified in § 97 .4 1 fo r
non -R ACES stations shall also be
submitted .

§ 97.175 Amateu r rad io station reqis.
t ration in civil defense organization.
No a mateur radio station shall be
operated in the Rad io Amateur Civil
Emergency Service unless it is ce rti ­
fied as registe red in a civil defense
organization, by t hat o rganization .

Operating Requirements
§ 9 7.177 Operator requ irements
No person shall be the control opera­
tor of a RACES station, or sha ll be
the control operator of an amateur
radio station co nduct ing communica­
t ions in the Radio Amateur Civil
Emergency Service unless (a) that
person holds a valid amateur radio
operator license, and (b ) that person is
certi fied as enrolled in a civil defense
organization, by that organization .

§ 97.179 Ope rator p riv ileges.
Operator p rivileges in the Radio Ama ­
teu r Civil Eme rgency Service are
dependent upon , and identica l to,
those for the class of o perato r license
held in the Amateur Rad io Service.

§ 97.189 Availability of RACES
stat ion license and operator licenses.

(a) The original li cense of each
RACES station, o r a photocopy the re­
of, shall be attached to each trans­
mitter of such station. and at each
co ntro l point of such station . When­
ever a photocopy of the RACES
statio n license is utilized in com­
pliance with th is requirement. the
original station license shall be ava il ­
able for inspect ion by any authorized
Government o fficial at all t imes whil e
th e stat ion is being operated and at
other times upon request made by an
authorized representat ive of the Com­
mission, except when such license has
been filed with applicat ion for modifi­
cat io n or renewal thereof, or has been
mutilated, lost, or destroyed, and
req uest has been made fo r a duplica te
license in accordance with § 97.57 .

(b) In add ition to the operator
license avail abil ity requ irements of
§ 97.83, a photocopy of the control
operator's amateu r rad io ope rator

license shall be posted at a con­
spicuous place at the control po int for
the RACES stat io n.

Technical Requirements
§ 97.185 Frequenc ies available .

Ial All of the author ized tre­
quencies and emissions allocated to
the Amateur Radio Service are also
available to the Rad io Amateur Civil
Eme rgency Service on a shared basis.
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In the event of any emergency
wh ich necessitates the invok ing o f the
President'S War Emergency Powers
under the provisions of ~ 606 of the
Communicatio ns Act o f 1934 , as
amended, unless modified or other
wise directed, RACES sta t io ns and
amateur radio stat io ns participat ing in
RACES wilt be limited in operation to
the following:

Frequency or Frequency Bands
kHz Li mitat ions

1800-1825 1
1975·2000 1
35 15-3550 2, 4
3984·4000

3997 3
7097·7 103 4
71037125 2,4
7245-7255 2,4
14047·14053 4
14220-14230 2, 4
21047·2 1053 4

MHz
28.55·28.75
29.45-29.65
50.35·50.75

53.30 3
53.35·53.75
145.1 7·145.71
146.791 47.33

220-225

le i Limitations.
III Use of frequencies in the band

1800-2000 kHz is subjec t to the
priority of the Loran system of
radio navigation in this band and to
the geographical, frequency, emissio n
and power limitat io ns contained in
§ 97.61 of the rules governi ng amateur
radio stations and operators (Subparts
A throug, E of th is pert) .

(2) The avai lability of the tre­
quency bands 3516·3550 kHz.
7103·7 125 kHz , 7245-7247 kHz,
7253·7255 kHz, 142201 4222 kHz
and 14228-14230 kHz for use during
periods of actual civil defense erner­
gency is limited to the initial 30 days
of such emergency, unless otherwise
ordered by the Commission .

(31 For use in emergency areas
when required to make in it ial co ntac t
with military units; a lso , for commu n­
icat ions with military statio ns on
matters requir ing coord inat io n.

(4) For use by all au thorized sta­
t ions only in the continen tal United
States . excep t that, the bands
7245-7255 and 14 .22Q.14.230 kHz
are also available in Alaska, Hawai i,
Puerto Rice, and the Virgin Isl ands.

Use o f Statio ns
§ 9 7.189 Points of communications.

(a) RACE S stat io ns may only be
used to communicate with :

II I Other RACES statio ns.
(2) Amateur rad io stations certif ied

as be ing registered with a civil defe nse
o rganizat io n, by that organization.

f3l Stations in the Disaster Com­
munic ations Service.

(4) Stat ions of the United States
Government authorized by the res­
ponsible agency to exchange co mmun­
icatio ns with RACES stat ions.

(5 ) Any other stat io n in any other
se rvice regulated by the Federa l Co m­
municat ions Commission. whenever
such stat ion is au thorized by "tbe
Commission to exch ange communica­
t ions with stations in the Radio Ama­
teur Civil Emergency Service.

(b) Amateur Radio Stat ions reqts­
tered with a civil defense organ ization
ma y o nly be used to communicate
with:

( 1) RACES stat io ns licensed to the
c iv il defense organ izations w ith wh ich
the amateu r rad io station is registered .

(2 ) Any of the fo llowing stations
upon au thorization of the responsib le
civil defense off icial for the o rqeniza­
tion in which the amateur radio ste ­
tio n is registered:

Ii) Any RACES sta tion licensed to
other c ivil defe nse o rgan izations.

(iii Amateur rad io statio ns regis­
tered with the same or another civil
defense o rganizat io n.

(ii i) Stations in the Disaster Com­
munications Service .

(iv) Sta t io ns o f the United States
Government auth orized by the res­
po nsible agency to exchange co mmun­
ications w ith RACES station s.

(v) Any other station in any other
serv ice regulated by the Federal Com­
munication Commission , whenever
such station is authorized by the
Commission to exchange communica­
t ions with stations in the Rad io Ama­
teur Civil Emergency Serv ice .
§ 97.191 Permissi ble commu nications.
All communications in the Radio
Amateur Civil Emergency Service
must be specifica lly authorized by the
civ il defense o rganizat ion fo r the area
served . Stations in this service may
transmit only civil defense co mmuni­
cations o f the following types:

tal Co mmunica tio ns concerning im­
pending or actual co ndit io ns je opar­
dizing the public safety , or affecting
the natio nal defense or security d uring
periods of local, regional civil emer­
qencres:

(0 Communications directly con­
cerni ng the immediate safety of life or
individ uals, the immediate protection
of property , maintenance of law and
order, alleviation of human suffering
and need, and the co mbat ing of armed
attack or sabotage.

(2) Commun icatio ns directly con­
ce rni ng the accumu lation and dissem­
inat io n of public infonnation o r in­
s t ruct io ns to the civilian population
essential to the activ it ies of the civil
defense organization or that of other
authorized governmental or relief
agencies.
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B. Section 97.61 : Any mode of
emiss ion au thorized on uplink fre ­
quencies may be retran smitted o n the
downli nk. (Fo r example, tele ty pe
tra nsmissions allowed on two meters
can be re t ransmitted on the ten-meter
downlink of the two-to-ten meter
repeater, even though teletype is not
o rdinarily permitted at the high end
o f the ten-meter band .]

C. Sectio ns 97.7 and 97 .79 : Any
transmissions to the satellite from
amateur rad io s tat ions may be retrans­
mitted by the satellite without regard
to operator frequency privileges on
the satellite downlink frequencies.
(This mea ns that, as with OSCA R 6,
Technician Class lice nses will be per ­
mitted to use the two-to-ten meter
repeater, even though thei r signals will
be retransmitted on ten meters, a
ba nd not normally allowed to Tectmi­
ctans.l

D. Sections 97. 117 and 97.123:
Tetecommand stat ions auth orized by
AMSAT may transmi t coded tele­
command signals to the satellite, wi th­
out iden tifying their transmissions.

E. Section 97.87: The various re­
quirements fo r ident if icat io n of the
satellite's t ransmissio ns were waived
to th e extent that only th e last tw o
letters, HI, o f th e call sign W30 HI
need be periodically tra nsmitted by
the satellite.

AMSAT Newsletter

0055.1
0 150.0
0049.9
0144.8
0044.8
01 39 .7
0039.6
0 134.6
0034.5
0129.4
0029.4
0124.3
0024.2
011 9 .2
00 19.1
0114.0
0014.0
0108.9
0008.8
0103.8
0003.7
0058 .6
0153.5
0053.5
0148.4
0048.3
0143.3
0043.2
0138.1
0038 .1
0133.0

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
2 1
22
23
24
25
26
27
28
29
30
3 1

Orbital Information
Date Time longitude
(A",) (GMT) of Eq.

Crossing Ow
62.1
75.8
60.8
74.5
59.5
73.2
58.2
7 1.9
56.9
70.7
55.6
69.4
54.4
68.1
53.1
66.8
51.8
65.5
SO.5
64.3
49.2
63.0
76.7
61.7
75.4
60.4
74.1
59 .1
72.9
57.8
71.6

Orbit

8194
8207
8219
8232
8244
8257
8269
8282
8294
8307
8319
8332
8344
8357
8369
8382
8394
8407
8419
8432
8444
8457
8470
8482
8495
8507
8520
8532
8545
8557
8570

Michael Frye WB8LBP
640 Deeuvine Dr.
Dayton OH 45429

AMSAT
NEWS

WB8KZD

Awards: Certi ficates will be awarded
to the highest scori ng statio n in each
state, province and cou ntry. Second
and third place awa rds w ill be given
where activi ty wa rrants. A certi ficate
will a lso be awa rded to the lowest
power station showi ng at least three
genuine skip contacts.
Logs: Send logs to Bill Fallon
W4 KFB, 124 Sto ll Avenue, Louisvill e
KY 40206. Send fu ll log date , bands
used, equipment a nd power level used .
Note: Look for OX stations on 7030
at appropriate hours.

" LI CENSING ARRANGEMENTS
FOR AMSAT·OSCAR 7"

On March 15, 1974, AMSAT was
issued a special license for the
AMSAT·OSCAR 7 satellite, w ith th e
ca ll letters W30HL Un iq ue in tha t this
is perh aps the first actual license
issued to an amateur satelli te service
space station, the new license culmin­
a tes six months of discussions and
meet ings between AMSAT and the
U.S. Federal Commu nica t ions Corn­
mission co ncerning the specif ic oro­
visions governi ng the operation and
use of OSCA R 7

With the license the following
wa ivers were granted fo r OSCAR 7
after lau nch and for portab le o r
mobile operation of the spacecraft
during tests before laun ch:

A. Sect io n 97.43 : T he requ ireme nt
for every ama teur rad io station to
have one la nd loca tion was waived .

NEW BERN
The city of New Bern NC is ce le­

bra t ing its Bicentennial August 16·25.
I have applied to the FCC for a spec ial
call for operations during that period .
The call is KB4E RN. A special QSL
commemorating the event is planned.
The New Bern amateurs will be active
from public events during the week
and will be on the local T V sta t ion .
We are especially interested in OSO ing
sta tions in Bern, Switzerland. Opera­
tion is planned for BO through 10m,
CW and SSB, 20m Slow Scan, and 2m
FM via repeater. For more informa­
ti on contac t James L. Cason II
WB4CCU, 52 13A Trentwood Drive.
New Bern NC 28560.

ORP OSO PARTY RULES
ORP Ama teur Radi o Clu b

I nternational, Inc .
Starts: 2000 GMT Set., Aug. 24, 1974
Ends: 0200 GMT Mon., Aug. 26,
1974

T his contest is open to all amateurs
and a ll amateurs are elig ible to com­
pete for awards.
Exchanges: Mem bers: RST/R S, Sta te
/ Province/Count ry, QRP No.; Non­
member: RST/R S, State/ Province/
Country, Power.
Scoring: Stations may be worked once
per band fo r OSO and multipli er
c red it. Each member contact co unts
as th ree (3) points, and each non­
member contact co un ts as two 12)
points. Non- WIVE stations cou nt as
four (4) points.
Multipl ie rs: More than 100 wa tts (200
PEP) X 1.0; 25 to 100 watts (50-200
PEP) X 1.5; 5 to 25 wa tts (10-50 PEP)
X 2. 0; 1 to 5 watts (2·10 PEP l X 3.0;
Less than 1 watt (2 PEP ) X 4 .0 .
Score: QSO points X Tota l No. States,
p rovinces and countries per band X
appropr iate power mu lt ip lier.
Frequencies: CW: 3540, 7040, 14065,
21040. 28040; SS8; 3855. 7260.
14260.21 300, 28600,503 50; Novice:
3720. 7120.
Call; CO QRP.

\J~CONTEST:::'S~

(bl Commu nications fo r traini ng
drills and tests necessary to insure the
establ ishment and maintenance of
o rderly and eff icient operat ion of the
Radio Ama teur Civil Emergency Ser­
vice as ordered by the responsible civil
defense organization served. Such
tests and drills may not exceed a to ta l
t ime of one hour per week .

Ic] Brief one way tr ansmissions for
the tes t ing and ad ju stment of equip ­
ment.

§ 9 7.193 Limitations on the use of
RACES stat ions.

la l No stat ion in the Rad io Ama­
teu r Civil Eme rgency Service shall be
used to tran smit or to rece ive
messages fo r hire, nor for comm unica­
tions fo r materia l compensa tion,
di rect or ind irec t, paid or p romised.

{b] All messages which are trans­
mitted in connection with drills and
tests shall be clearly identified as such
by use of the words "dri ll" or " test:'
as ap prop riate, in the bod y of the
messages.

Tom DiBiase WB8KZD
708 6th Avenue
Steubenville OH 43952
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By: Gus M. Browning, W4BPO
Drawer "OX"
Cordova, SC 29039

I was reading an article a few weeks
ago that said the new 11 year su nspot
cycle had already started. We all hope
this is true I am sure because it will
mean DXing will be a little easier. I
guess it will start off gradually and
slowly build up, maybe taking a few
years before conditions really get
"hopping" again. Band conditions will
be watched very carefully to see if
they are really going to get any better.
We will all see about this. Can you
picture the ORM when the sunspots
really open up the bands!The follow­
ing OX has been worked in condi t ions
not considered good: VK2Z0/C21,
3D2CC, P29PK, A3HFX, H35FX,
KA6AX, TB7AAU , JTl KAA, 3BBDA,
HGBU, FOBDY, TA2SC, AP2ED,
7070W, 7P8AY, 4W1 A F, J T1AT,
9X5AB, A51 PN, VE6CB/SU , CR8AS,
AP2KS, CR4BS, RH6IEG , JY3ZH,
RA01WH, 9V1RV, 4W1GM and many
more. I want to hear 20m when those
sunspots get " righ t," it should be
very interesting" to hear rare OX
ORMing rare OX! .

Any of you who happen to have a
good (black and white preferred)
photo of rare OX stations please send
it to me for use in this column. My
supply of really good photos is just
about non-ex istent. Photos of OX
operating positions and antennas, etc.,
are what most fellows would like to
see.

I have been t ry ing my best to get a
complete list of every "OX spot"
(islands, provinces, obfisks, enctives,
states, neutral zones, etc .I in the
wo rld and have found it to be q uite a
task . Even when it looks complete I
know many places will be overlooked.
When the "Super WTW" list is printed
I will leave plenty of blank places for
addit ions as they tu rn up. The WTW
standard list will be included in the
sheets, being marked with an " . the
sheets can be used for either regular
WTW or t he new Super WTW Award. I
will let you know in this column when
the all new sheets are printed and
ready to be mailed out.

I mentio ned some mon ths ago how
to make a "ttne-vottaqe" booster to
overcome the brownouts that may
occur here and there , (low line voltage
is called a " b rownou t, in case you
didn't knowt). I rece ived fa r too ma ny
inquiries to personally answer via mail
(my time is used up here). The pre -
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blem is so simple that an article on
how to do the job is not necessary.
Just measure your line voltage, sub­
tract that from, let's say, 117 (the
vol tage you wa nt) then select a fila ­
ment transformer that wi ll deliver that
many volts plu s a little because this
transformer will have on its primary
the brownout vo ltage, use one that
will del iver enough amperage fo r your
needs. Plug this filament transformer
into your brownout voltage ac line,
then connec t the secondary (the fila­
men t windi ng) in SE AlES with you r
rig, if this reduces the voltage to your
rig, just turn over the ac plug on your
"boosting" transformer and the vot­
tage wi ll then increase instead of ,
decreasing. You can connect any num­
ber of these f ilament transformers up
to get more voltage. Connect the
prima ries all in parallel and the secon­
daries in series. (Polarized to boost
voltage, of course.) Now is this simp le
enough for everyone? Let me know if
it is not, please .

Any of you thinking of go ing on a
Dxpedition, give it a lot of tho ugh t
and keep in mind that propagation is
not at its best, expenses are quite high
overseas (a lot more than they used to
bel. allow at least 20% extra for
" unkno wns" to pop up, because they
most certainly will, and then if it still
looks good to you, go ahead with
your plans and good luck to you . As
for myself . I am now lay ing low to see
what the future holds for me . I want
one more crack at being rare OX for a
few mon ths o r maybe even longer, but
I do want propagation and the neces­
sary finances.

I wonder if anyone would like to
drop me a li ne te lli ng me of anythi ng
they would like me to discuss or write
about in this column? I am always
wide open for your suggestions.

Any OX station that has no USA
OSL manager is overlooking the easy
way to OSL (cheapest way tool.
Plenty of USA stations will take up
your OS L chores and I will be very
glad to assist you in fi nd ing a OSL
manager. This is not a problem.

OX stations, OXpeditions, please
remember that many USA stations
can not ca ll you below 14275 kHz,
and they wou ld like the chance to
have a crack at working you. Try
tun ing 14275 up every now and then.
If you wa nt to select them even
bette r, try tuning "up and down"
from 14275. You will hear fellows
you have never heard before , and they
will thank you fo r be ing so con­
siderate o f t hem, and TH EY WILL BE
HAPPY!

I am still O AX for a few very
"simple articles" on these little l Cs! I
would like to see an article showing a
number of diagrams o n how to con­
nect various types to .;.- by 2 righ t on

up to .;.- by 16, all numbers from
2·_·16, especially such n umbers as 7, 9,
11 , 13, 14 and 15. I am sure if I got
every article ever written on the 7400
series I probably would fi nd mo st of
what I wa nt to know. I spent two
nights rounding up every art icle on
those ICs and yet still nothing on the
odd numbers I really wanted to know.
I have an 18 posi tion fou r deck swi tch
that I want to use, with each position
dividing by whatever it is set on e.q.,
position 9, .;.- by 9, position 13, .;.- by
13, etc, I don't care how many 7400
series ICs it takes, they are cheap
enough . .The articles should be written
so mat a fellow doesn 't have to be a
computer expert to understand it .

I f you want to hear a lot of very
good and at times rare OX, park your
dial on 14331 kHz while you are
fooli ng aro und you r shack (with the
"system" o n the speaker). Of course,
you will hear a lot of very common
stuff most of the time, but, be very
patient and sooner or later the "good
stu ff" will show up. It seems as if a lot
of the OX stations like to "mix it up"
with the gals now and then (who
doesn't - hi).

The best way to work OX is to do a
lot of listening and very little yak.
And listen to the OX stations Instruc­
tions. When they say W2 they mean
just exactly that and not W4 or W7
etc. It doesn't take a b ig fancy an­
tenna and a "big gallon." It just takes
a little common sense and a little
know how. You can do it too .

Liberia has a new pref ix - AS;
Burma _. AP2KS has in the works a
trip there, and has requested a license
and hopes to put th is spot on the a ir.
Good luck Ole Buddy on th is one,
they wou ldn' t let me even get off the
plane in Rangoon.

Sou th Yeme n (Old Aden - VS9).
AP2KS has also app lied fo r a licen se
to operate from this, now ra re spot. I
suggest you watch the 73 Hot li ne for
full info if it comes too fast for this
column.

Tibet and Zanzibar have been re­
moved from the OXCC list as of June
1, 19 74. asOs with Tibet will count
towards China and Zanzibar will
count for Tanzania. When someone
opera tes from Kingman Reef it will be
added to the OXCC. You take two
backwa rd and one forward . WTW will
sti ll keep Tibet and Zanzibar as separ­
ate countries plus we wil l add
Ki ngman Reef - 3 steps forward.

I hope all of you answered the
q uestioneer sent out by OXAC a few
months ago . It was a good chance to
"have your say" about countries, e tc.

I guess this wraps it up for this
month, see you nex t mo nt h fellows.

73 es OX,
de,~ BPO
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73 REPEATER ATLAS REGISTRATION

REPEATE R CALL (WR only) FOR MER CALL LOCATI O N (City ) ST AT E

INPUTS OUTPUTS
TO "'" FM AM AUTO
TO " RlTY PAT CH ER'

H, USEFUL RANGE (RAO IUS)

H,

H, EQUIPMENT

H,
o SP LIT sne

H, ANTENNAS & HEIG HT o DIPl E XER

REPEAT ER G ROUP/SPONSO R TRUSTEE I D- TY PE OR MFA.

0' "... ,Iy 'h.' I "he •..: ..... Itd
nO 0".. ,<:1. aos..,."". wI',,'. "<>n>-
01 • • ,"9 'h'. 1o , ,.,,.

DATE SOU RCE (NAME/CA LL) SPECIAL OR EMERGENCY FUNCTIONS'

Aaron Jackson Jr.
P.O. BOI( 123
Clinton NC 28328

James O. Guy K7UAN
5818 S. 21st Or.
Ph oenix AZ 85040
Robert Bryan
P.O. BOil 71
Cockeysville MD 21030
Telephone: 301·666·8453
Bishop L. Ellison
P. O. BOil 631
West Bunch IA 52358

HAM
HELP

This column is fo r those need ing
help in obt aining their amateur radio
license.

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

73 would appreciate amateurs and
clubs look ing this list over and helping
whoever they can . Do you remember
when you needed help?

6.34-6 .!J4

UPOA HS
HUOEO

WR4AEX Memphn 6.34·6.94
Fo.merly. K48N
K4DVJ Dill. 6.25.6.85

81m!D Spnnp 6.01-6.61
WR4ADV Chlrlottfl¥ille 6.2".88
formerly: WB4KNX
W84QEP OIRVlli e DElETE

Ga llX 6.43- 1.03
( 8.~rpllc h Mt-l

W4GCE l ynchbur, DElETE
WB4 HCX lynchbu., DElETE
WR4A DY lynchbul' 6.34-6 .94

(Forrelt)
WB4QED Richmond TI .336 6.34-6 .94
WR4ACl StilUnlOn 6.31·6.91
WB4QFF Tyson'l C... nel 6.31 -6.91
WR4AGT Wincbrner 6.22·6.82
K8SX D Huna n" on DElETE
WRBABY New Martinsville 6.34·6.94
Formerly: WABART
WR9ACQ fon Du l it 1.69-1.09
WA9AYR G",n 8ay Pl TI.' 6.28-U8

1.12-1.12
WR9ACR Plymouth 1.84-1.24
f ormerly: WB9f XS
WR1ADK hrlmi, 6_34·6.94

6.16·6.94
fo._rty : WA1 EGK

BERMUDA
VP98A

Wy

VA
VA
VA
VA
WV
WV

6.19-6.19

6.28-6.B8

6.28·6.88
TN

DElETE
TX6.!1J.6.10

6.1S-5.16 VA
VA

6.16-6.16 VA1.15-7.15
443.8-448.8 VA

6.16-6,16
VA

6.M-6.54 VA
VA

DELETE
6.31-6.91 WI
DELETE
6.40·1.00
6.22·6.82

444.00-449.00
6.19-1.51

6.22-6 .82
6.22-6.B2

T1.411 6.34-6.!J4 WI
W1

.r":
lREPEATER UPDATE

• I _ _ . ~

L ISTENING I
94 76 88 73 70 64 82. . /

iJn z 7·'......~·- ... ~~.- -

TN WR4A8S Memphis
Formerl y: WA4HBY

AL WR4AEJ Bjlm;ngll~m

AL W4MWF Mo ntgomery
AL WR4AGA MI. ChNM
Al WR1ACK Sie.... Vistll

FOllnerty , WA1KYT
AK WRIACT Elgie Rrve.
DE WRJACV Wilmington
FL WR4AEG Melbollrne
GA WR4AED Slone Moun'""

ForJnf11y: W4BOC., WR8ACF DUro;1
Formerly; 1<8VlN., WRIABl O~htemo

formerly : K8TlW
MT WRIAOH Bonmln

F'.lImtrly: W1YB
N' WR2AOW Utic.Romt

FOllnerly : K2GVI
DH WR8AOQ McConnelsvill.
50 Ander lon
50 WR4AFX Ch.rlnlown

foll,..ly: WB4QG K
50 WA4MPC Columbil
50 WR4AGM Fl o"n~

50 WB4PUP Greenville
50 WR4ADP Pick,ns
TN W4BS Memphis
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REPEATER OWNERS

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

REPEATER USERS

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

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHON E: (4051 224- 6180
TWX-910-830-6425
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FOf" 5 1 u lra ..... ca n ma'nla,n a ...plv hoo 10'
VOU.

W. c..,no ' ~k ,nlO each advert'"", . 100 C...ea1
Emplor

T vpe COflV Ph. .. ... and p u nCl ua le eUCllV ..,
you .."h ,. TO Ippear . No all -c..p ,,,. I .adi

WYOMIN(; IL\NCII I,AND. No
QRM-Q RN. Wild horses, antelope,
deer. 10 acres - $25 down, $25
month. Owner - Michael Gauthier
K61CS, 9418 Florence , Downey CA
90240.

Til E UR IC;) :".-\ !, FM Hamfest Sunday
Au gust 4, 1974, near Angola IN. Free
flea market, entertainment for ladies
and kids. Picnic grounds, campsi tes,
boating, food , soft drinks, available
rain or shine. For informat ion con­
tact : Fort Wayne Repeater Assoc . Box
6022, Fort Wayne IN 46806 .

D.-\ ,\VILU: IH\IFEST at Douglas
Park in Danville IL on September 1,
1974. Take Bowman Avenue Exit off
1-74 and follow the signs. Prizes will
include a low-band rig and VHF gear,
ante nnas, electro nic kever. watt­
meters, SWR bridges, and many
others. Camping and motel accomoda­
t ions nearby. Food and plenty of
parking available. Huge flea market
and commercial displays. Tickets are
$2 or three fo r $5. Advance tickets
available from Dave WA9PDS, Dolan
Rd., Catlin IL 618 17. Send cheek or
M.O. and SASE. Talk-in on 22/82 and
94 simplex .

B lJ Y ·S ELL-T RADE w r ite for
monthly maile r, give name, address,
call letters. Complete stock of major
brands new and recondi tioned equip­
ment. Call us for best deals. We buy
Colli ns, Drake, Swan, etc. SSB & FM.
Associated Radio , 80 12 Conser, Over­
land Park KS 66204 . 91 3-381 ·5901.

SARA IIA\tFEST Sunday August 11,
1974. Riverside Park Murphysboro I L.
T ickets $1, 3 for $2. Write Wm.
Johnson , 502 W. Kenicott, Carbon­
dale I L 62901.

MOTOROLA "OltTABU:S - Expert
repairs, reasonable prices, fast turn­
around time. More details and flat rate
catalog FREE. Ideal Services, 6663
Industrial Loop, Greendale WI 53 129.

\WBlLE IGl"ITlO:'lri shielding gives
more range, no noise. Every thing from
economical suppression kits to custom
shielding. L iterature Estes Engineer­
ing, 543·A West 184 Street , Gardena
CA 90248.

PER~O.'\AI , AT1'E~T IO' plus the
best cash deal anywhere is what you
receive at QUEEN CITY ELEC­
TRONICS in the heart of the Mid·
west. Queen City carries all major
brands including; Drake, Tempo,
Kenwood, Yaesu , Swan, Regency ,
Clegg, Standard ICOM, Genave. Write
or pho ne us fo r your equipment
needs. Queen City Electron ics, lnc.,
7404 Hamilton Avenue, Cincinnati
OH 4523 1 (5 13) 931 ·1577.

)IIX PtEASUR E with pleasure at the
Hamburg International Hamfest on
Sep tember 21. For information con­
tact Li n Brownell WB2HCL, 210
Buffalo, Hamburg NY 14075.

TELETYI'I,: EQUlI'MENT For Sale:
Models 14, 15, 19, 28,32,33. T O's,
Reperfs, KSR's, ASR's. Parts or com­
plete machines. Write needs and send
SASE for complete list ing and prices
Larry Pfleger, 1061 5 W. Ridge Rd.,
Apt . 54, Hales Corners WI 53130.

FOUl'iUATIO;\ for Am ateur Radio
Annual Hamfest Sunday, October 20,
19 74 at Gaithersburg Mary land Fair .
grounds.

.... "'_ 'all, Ul"S._n_.__-_........ .HIlISli

.n_e-.. ..'tu.-I$IUI_. 1 •
v. ..... s...- - ~ 1I .. 2.....II. ll l 2t1 $ "
~15dl_"'I(II.uIU ISlII)_ I l.~

Slrk ._. . ......... loh _(" OO). ... S SOlI
, ..... ,.. cw~_.1l8·11$;r.;~11....d ... . $ III
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A 5,.<' ly 1111. 2 $ •
JIMiII kl ea._,. -_ (SI) .. . . ,S •
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II<I"I<Y """"1<"'''' hh._ ACT,. MISl 201 ... ..• ... ,,$ II
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IU:HE IT IS - Heathk it 10-105 - stilt
in the box unassembled. List $400 ­
our sensational price 5379.00. 73
Magazine, Peterborough N H 03458 .

AUTO\lATIC. n :U:PHO;\ E Answer­
i ng Computer. The best available. List
$239.95_ I have two new and still in
boxes for $150.00 each. Warranty is
still good. First check takes one or
both. WBBCTA, 1000 Moore Road,
Conway MI 49722.

SF: I. L: Drake TR4, AC4, MS4
Speaker, Heath HD·lO Kever. HM -1 02
Wattmeter, HD -1 5 Phone Patch , Eico
Mode l 460 DC Wide Band Oscillo­
scope 2KW Linear Homebrew. All
Mint, Best Offer. Knud E.M. Keller
c/o 73 Magazine, Peterborough N H
03458.

EQUIPMENT FROM 73
The fol lowing list of gear, unl ess

otherwise noted, consists of brand
new equipment pu rchased for test ing
purposes only. Some have been tested,
some remain unopened in original
cartons. We are offering this gear at a
co nsiderable discount on a first-come­
f irst-served basis. Please send Money
Orders or Cert if ied Checks only to 73
Magazin e, Peterborough NH 03458.

S-line;
Neder­

17 131

WA~TE() ; Complete Collins
Ken WA5JJB, P.O. Box 355,
la nd T X 77627 . Phone
722·4 196.

FREE CRYSTA LS with the purchase
of any 2m FM radio. Write for ou r
deal on the rig of your choice. Fac­
tory authorized dealers for Coll ins,
Regenc y , Drake, ICOM , Alpha,
Kenwood, Tempo, Genave, Swan,
Clegg, Ten-Tee, Standard, Midland,
Telex, Hallicrafters, Venus, Hv-Gain,
CushCraft, Mosley and Hustler. For
the best deal around on HF or V HF
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
custome rs of Hoosier Electron ics,
R.R. 25, Box 403, Terre Haute IN
47802. 18 121 894·2397.

Il AI.I.I CR.·\ FTERS SX-1 11 receiver ,
80- 10 meters, product detector, notch
f ilter, .5-5k Hz selectivity . $100 or
nearest o ffe r. Dav id Lindev, Box 708,
USNSGA, FPO NY NY 09518.

SELL: Drake TR22 3 months old
mi nt condition . Cables, meeds, case
52/52, 94/94, 13/73, 15n 5, 34/9 4,
72/12. Joseph Reed WB9JXU , Route
1, Mou ntain WI 54149.

Olladhne for ads ". the 101 0 1 The mon l" IWO
mooU.. prlOf 10 publOClloon For e_ ..,-,ple
JanualV hI ' i I"or de.adl,nor lor Ihe Maleh Ii....e
"""'ch "",II he rna, ll!'d o n Ih" 10lh of Febru .. rv

Proce - 51 per 15 ""o.d. for non -co m m",coal

~. SlOpe. 25 ""o,d. '0' b". ' n.... vpnt",e. No
d'WIIV iKh 0 . "9l'nev d, ,,,o unl Incl ude vou.

cn.ck "" ,." Ofde, ,

TECII .\ IA :" UA LS for government
su rplus gear $6 .50 each:
R·390/ URR , R·220/URR, URM·25D,
CV59 1A/U RR, CV·278/GR , TRM·1,
T S · 3 8 2D /U , T S·4 9 7B /URR ,
TT·63A/FGC, URM·32. W31HD , 721 8
Roanne Drive, Washington DC 20021 .

We "",n tw Ihe judge of .... ' I.., hIV 0 1 ad. OUf
'"POns,bohIV fo< ",rOO e.lends on lV . 0 I>',nl ·
,og I COu K 1 .ad In a lal e, ,_

TOROIJ)S 88mH, 44mH, unpotted,
for RTTY SSTV, fil ter and osc illator
applications. $5 per dozen, postpaid .
T el eco m Services, Bo x 411 7,
A lexandria VA 22303.
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F Ht:t: BARGAI .'\' Catalog. Tran­
sisto rs, relays, ICs, puts, LEOs read ­
outs, resisto rs, capaci tors, thermo .
couples, transducers, circuit boards,
unique components. Chaney 's, Dept.
A, Box 1543 1, Lakewood CO 80215.

IIA~DIt:·TAI.KI E 2m, 5 channels,
2 .2W, with external speaker/
microphone, case and spares, Repco
8TN 1H55KM. $250.00. W86UMJ
call (714) 870-6829.

THADE Co m ' LETE collection 73
Magazines in 73 binders for either
SB·61O, SB-620, S8-630 in good con­
dit ion. K4PNJ/5, 232 1 Shedvwood
D~ ive , Forrest City AR 72335.

;\0" 1':\11.\G $1750.00 and up for
6 18T/ARC-102 S1200.00 and up
for ARC·5 1 - %1500.00 and up for
GRC-106, also parts for these sets.
D&R El ec tronics, R D. # 1 Box 56,

. Mihon PA 17847 after 6 :00 (717)
742·4604.

WI\ltRE~ IIA.\IFEST, la rgest family
sty le hamfest at th e East. Sunday,
August 18th, at Famous Yankee Lake
Park. Giant fleamarket, swimming,
picnicking: all free . Details , QS L
W8VTD.

WA NT.;U: RCA CMCT 30. Also, G.E.
2m progress li ne base and ma nuals for
them Patrick Butler, 51 10 Willard
Rd., Peoria Heights IL 616 14 .

50 MHz BAND
Bifl Turner WA CJA BI
Five Chestnu t Court
St. Peters MO 63376

From WA 7ECY. . .wo rked KL71 BG
in Ketchikan twice, Hank was in fro m
0251 to 0648 C. U.T. with signals at
times peaking 10 over. Most contacts
during this period were into California
and Arizona. Scott says the band was
in excelle nt shape in o the r direct ions
too with contacts made during th e
same period into Iowa and South
Dakota. " Most of the months (May)
OX was concentrated to the southern
half of the U.S. Noth ing much to the
Midwest o r East coast and New
Engla nd. Most of us in Oregon need
Wl contacts for WAS. So far things
have been slow and not too exciting."
I am sure many of you would disagree
with Scott 's evaluation in view o f the
above.

Joe WB40SN, says Florida has had
some good openings to the West coast
with W6ANN, WA6M HZ, K60 DV,
K7PX I and K7T LO wo rked with nice
signa ls. "On the morning of the 25 th,

AUGUST 1974

F.lLR.I.. IIA\IFEST- Septembe r 22,
at beautiful Phill ips Park , Aurora IL.
Picnlcinq. Zoo and Gardens for the
whole family. Talk in on .94 and .52.
Mail Sl advance donation with SAS E
to WB9 HY H, Pres ident, 1888D Carna­
tion Ct.. Auro ra IL 60506. Drawing
# 1: HR -2b, ;:- 2: ACT·R l 0H/L/U and
many others. Will ship U.P.S.

CALI. I.EnER I.I CE~ SE PI.ATES ­
still being collected by 73 Magazine
for possible cover use. Please send in
an old call lette r plate ·- most tr easur­
ed are out-of-district pla tes such as
W2NSD/NH, etc. Got any real o ldies?
73 Magazine, Peterborough NH
03458.

VERY INTERESTING! Next 5 issues
$ 1. " The Ham Trader," Sycamo re IL
60 178. (Ask about our' HAM EQUIP­
MEN T BUYERS GUI DE" covering
receivers, transmitters, transceivers,
amplifiers 1945-74. Ind ispensab le !)

JIG SAW I'UZZI.ES wanted . If you
have any old wooden jig saw puzzles
in your attic - or run across them at
an auct ion (the go for 25t! usuall y ),
please keep in mind that Wayne Green
co ll ects them and might even pay a
buck apiece for them. CIO 73 Maqa­
zine, Peterborough NH 03458. Wood ,
not cardboard -- and complete.

RECa:i\CY Scanner ACTlOH/l/U,
new in sealed ca rton (extra Fathe r's
Day present] - S135. TRC·8 and
AN ·T RC - 19 220M Hz gear also .
Carpenter K1TGE, Parmenter Bd..
Hudson MA 0 1749.

while sitting and drinking coffee with
Bob W4GDS, we listened to a tantas­
tic opening to the West coast and
Puerto Ri co. The Califo rnia sta tio ns
were 40 to 50dB over as were the
KP4's. We worked W100 P/K P4 who
Led a 5-9 signal while running on
TWO Watts." Joe says he has heard
several sta tio ns say t hey did not have
an address for KZ 50 0 and passes
along the informat ion. Send your QSl
(with 1 or 2 IRC'sl to Don KZ500,
P.O. Box 2097, Balboa, Canal Zone.

Art WA 1EXN, has his Laporte
Rhombic up and est imates 27d B gain .
The 249.93m (820') of wire is
mo unted on seven push-up TV masts
and fed by 68.58m (225'1 of Belden
#8290 twin lead to a balun at the
t ra nsceiver. The whole thing is
pointed at Boise ID with a slight
overlap on Montana and Utah, the
other states Art needs to complete the
48. Es have not been too grea t at this
ti me of writ ing but ex pecta tio ns are
h igh for Jun e and July .

Another group formed to p romote
6m is the SIX·SIX Club, Inc ., with
headq uarters in Indiana. Contac t the
Sec retary / T reasurer, Ted Winkel
WB9AHJ, 607 East Street, Madison

IL\\IFESTEHS 40th annual Hamfest
and p icnic , Sunday August 11, 1974,
a t Santa Fe Park, 9 1st and Wolf Road,
Willow Springs IL (southwest of
Chicago). Exh ibits for OM's, XYL's.
Famous Swaooers Row. Informa tion
- co ntact, Vince Pronites WA9EOM,
7206 So. Damen Avenue, Chicago IL
60636. Tickets write - Jos. Parady la,
WA91WU, 5701 So. California Ave.,
Chicago IL 60629.

NOVICES 75W monoband trans­
ceive rs 80-40 or 15m only $59.50
75W tnbanders 80-4 0 an d 15m only
$89.50. Uncondi tionally guaranteed.
Fully expandable into genera l when
you get general class license. Get on
the air immedia te ly. Send for free
literature Hermes International, Box
989, Flo ral City F L 32636.

WA i'iTEU: General Class for hiqher}
hams to joi n 4,500 member Morse
Telegrap h Club. Hundreds of hams
al ready belong. Send modes t $3 an­
nual dues (includes subscription to
great stick paper newspaper, " Dots
and Dashes") , to GST A.J . Long, 520
West Schwartz St., Salem IL 62881
for membersh ip card and assignme nt
to nearest chap te r.

THAnE Collins R·390Al URR ex­
cellent, cabinet and comple te set
cables and tubes. Want synthesized
2 m FM xcei ver o r complete
SRC-146A and amp li f ie r. Will ship. T.
Fleming, 50 19 W_ 29th , Little Rock
AR 72204 1501) 664·3498.

IN 47250 for an application fo nn and
further informatio n. The club has over
100 members in seven call areas and
publ ishes a newsletter which is avail ­
able fo r an SASE.

Ray K5ZMS, reports SM IRK is over
the 300 mark with mem bers in 37
sta tes a nd 10 countries. I am sure
anyone even slightly active on the
band is aware of th e interest and
activity the SMIRK organizat ion has
created. Ray requests that check and
money orders sent with membership
appl icat ions be made out to SMIRK
rather than to him and mentions also
that it is not necessary to send a OSL.
Ray wi ll be more than happy to QSL
from Texas for those who need it but
t he OSL work load in addit ion to the
membership ce rtif icate work is gen ing
the best of him.

Ted WA9 FEF, of SPESM says the
three organizations mentioned above
are forming a council to coordinate
the programs of all th ree in order to
better accomplish theircommon aims
and invi tes similar o rga niza tions to
join in their efforts to increase band
occupancy , eliminate TVI and in
general make 6m a better band.

WA0ABI
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SOLID STATE NEWS
In a rece nt editorial Wayne asked if there

was any one out there in Hamdon who would
like to write a solid state column for us. The
result : We were inundated with samp le
columns. Our minds were boggled and we
couldn't reach a decision on whi ch column
to fun. So we've decided to let you make the
decision for us. Here are two columns. Next
month we 'll run more . Write and tell us
which column you liked the best. We'll ta lly
up the resu lts a nd use the column that gets
the best reader response.

William J. Vette K6TXR

Besides the well known advantages
of life in California - anyplace in
California - life in the San Francisco
Bay area (southern peninsula) has
many special advantages for anyone
interested in the fantas tic develop­
ment of solid-state electronics. The
Santa Clara Valley is now kn own the
wo rld over as "Silicon Valley." In the
cit ies of San Jose, Santa Clara,
Sunnyvale and Cupertino you will
find the plants of most of the solid
state manufacturers of the world, and
fascinating new developments are
practically everyday occurances.

Each month I wil l brief you on
wha t new products the various manu­
facturers have a nnounced.

Quad Op Amps And A
Synthetic Transistor

To lead off, I called Art Fury
WA6JU, the Li near Products market­
ing ma nager at Nat ional Semicon­
ductor, to see what was new with
them. I ex pected to hear some more
abou t their new series of quad op
amps Ithe lM139!LM239!LM339
quad comparators a nd the
LM124/LM224/LM324 and LM3900
op amps) . The last time I talked with
Art he was quite excited about the
adva ntages of these new ICs. The
chips in t h is series each consist o f fo ur
independent operational amplifiers or
comparators, with nume rous advan­
tages over most previous op amps.
These quad devices are made to
operate over a wide range of supply
voltages (2·36Vdc) from a single vot­
tage source, or from separate positive
and negative supplies such as are
required by most o ther types of op
amps. These chips featu re very low
current drai n, ex tremely low bias
current, and the output is fully com­
patible with TIL, DTL, ECl, MOS
and CMOS logic systems. All in all, an
extremely interesting lot of ch ips,
with numerous applications to ham
uses suc h as ac tive filt ers, osci llators,
pulse generato rs, t ime delay qener
etors and a host of o ther interesting
circuits. A great bargain , even if you
don't use all four of the amps on the
chip . The price of the LM3900 is only
75 cents in lo ts of 1DO!
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That wasn 't the device Art wanted
to talk about this t ime. He was all
excited about National 's new tren ­
sister which is not a transistor. The
LM195!lM295/LM395 is an IC which
prete nds to be a PNP power trans isto r
- and a n FET, at th at! The mas­
querade is so complete as to include
packaging in a standard TO-3 tran­
sistor case, with a pair of pins for base
and collector connections. The
emitter is connected to the case and
will be grounded in most applications.
The LM195 refuses to act like a
tran si stor, however, in one important
characte ristic - it is practically inde­
structabte Excessive voltage will
destroy it , but it incorporates com­
plete overload protection; current
limit ing, power limiting and thermal
ove rload pro tection are all inclu ded
on the ch ip. Those of you who are
accustomed to th in k ing of transisto rs
as "3·legged fuses" will have to fi nd
ano ther descriptio n for this one .

The device will deliver load currents
in excess of l A, and can switch 40V
in 5OOns. Its high input resistance
makes it a very handy transistor fo r
use as a high power op amp, and it has
nu mero us other ap plicat ions to cir­
cuits of inte rest to us hams. It can be
ha ndily applied to variable from about
4- 35V at an erro of cu rren t, or to a
high current solid state relay, o r any
other circuit where you need an inde­
structable 1A transistor. Since the
high impedance input allows long time
delay circuits with reasonable values
of capacita nce and resistance, I am
going to put the LM395 to use in a
photo timer circuit . The l M395 goes
for about $7.50 in single unit quan­
tities, and about $4.95 each in lots of
100.

Temperature Transducer
Ano ther fairly new Nat ional IC I

was able to get some data fo r is the
tempe ratu re transducer IC, the
LX5600A H / LX 56 00H 0'

LX5700AH!LX5700H. This chip , in a
TO-5 package, includes a linear tem­
peratu re senso r, an ampl ifier and a
stable voltage reference. The output
of th e c hip is a temperature read ing,
in degrees Kelvin, over a range of
-5S' C - l 2S' C :l: 4° C. The current
price of this chip (around $40.00) will
have a limiting (or should we say
cooling) effect on ham interest in it,
but it is predic ted that within a year
the price will be down to a figure
which will have us all designing
in doo r -ou td o o r th e rm omete rs ,
py rometers and all sorts o f o ther
interesti ng temperature measu ring
devices.

Fo r additional informa tion , prices
o r applications of any National semi­
conductor prod ucts just d rop a line to

the advertising department, National
Semiconductor Corp., 2900 Semi­
conductor Drive, Santa Clara, CA
95051.

Improved Function Generator
Among the new products at Exar

Integrated Systems in Sunnyvale CA is
an improved function generator IC,
the XR2206!XR2306. This is an evo­
lut ionary development based on the
XR205 functio n generator which Exar
introduced some time back . The
XR22 06/X R2306 does a much better
job than the XR205, and the XR2306
will p robably sell for less money . Sine
wave output of the XR2306 [the
"industrial" and lowest priced ver­
sion) exhibits less than 3% dis tortion
without adjustment and can be
adjusted to give less than 1.5%; the
XR22 06 is an o rder of magnitude
better (2% and 1% vice 3% and 1.5%)
but sells for about 2 1f.1 times as much.
Square, triangular and si ne waves are
available from these generators, at
frequencies up to slightly more than
1M Hz.

A function generator kit, consisting
of a PC board and two XR2306 ICs
(one for the function generator and
the o ther fo r a modulator) will be
available soon from Exar fo r abo ut
S12.00.

For additional information about
these or other Exar Products, write to
Leonard A . Greene , Product
Marketing Engineer, Exar Integrated
Systems, tnc., 150 Palomar,
Sunnyvale CA 94086.

K6TXR

Jim Trulove WaSEMI

In this fascinating world of elec­
t ronics, new so li d-sta te dev ices are
being introduced a lmos t as fast as
they can be conce ived. Keeping up
with new developme nts can indeed be
a very time consumi ng job. Ie com­
plexity is increasing, as are gain, fre­
quency response, and power handling
capabilities of discrete transistors.
Whole techn ologies are being born
virtually overnight, accom panied by a
myriad of "alphabet soup" anech­
ronyms - CMOS, MN OS, ECL, I ~ L,
VLSI, PMOS, EFL - the list goes on
and on. While not all of these tech­
nologies impinge d irec t ly on the ama­
teu r rad io commu nity, a fair majority
will eventually find their way into o ur
circuits.

What we modestly hope to do in
this space eac h month , is give you
some introd uction to new solid-state
developme nts that appear to be of
ultimate use to hams. For those of
you tha t avidly experime nt with your
own circuit designs, this colum n
shou ld give you a head start on the
latest new devices. Others wit I have

73 MAGAZINE



the opportunity to become conversant
with new tech nology as soon as it
a mves o n t he electro nic scene.
General principles and characteristics
of solid-state developments will com­
p rise the bulk of material . Detailed
designs and specific circu it appllce­
t ions fo r the new devices will be
covered in the format o f complete
articles.

We'll star t by covering a few
spec ific developments in integrated
circuits. As y ou may have noticed , the
trad it io nal d ivid ing li ne between d igi ·
tal a nd linear (o r ana log) is wa ning
th in. Not the least of the new pro­
genies of the dig ital world is a new
dua l vof tace-controlled oscillator
(VeOI in T e x a s Instruments'
Schottky TT L line. Dubbed the
SN 74S1 24 , the veo can be varied
from -3 5 to +75% o f the nominal
center frequency set by a fixed capaci­
tor. The ce nter frequency can be
anywhere between 0 .12Hz and
8 5MHz. T he foremost feature of the
VCO is a freq uency range inp ut which
allows the osci ll ator freq ue ncy range
to be varied from.± 1% to overE 100%
of the center frequency . Further, a
synchronous enable input allows you
to turn the output pu lses o n o r off in
as lit tle as 70ns. T he ci rcui t can be
c rysta l-cont rolled and is availab le in a
54S military version fo r precision
work . Thi s is one circuit that should
find immediate application in phase­
locked-loop frequency sy nthesiz ers,
FSK generato rs an d man ual VCOs. It
has a high enough frequency ran~, to
be used to gene rate direct F M on '6m,
o r thro ugh a x2 multiplier, on 2m.
Another handy application might
supply a variable 45M Hz local oscilla­
tor inject ion fo r you r 2m receiver.
Best of all is th e p rice - under $4.50
in si ngles. Check with your local TI
supplier.

Another new type of linear/digital
device t hat is maki ng waves is the
CMOS ana log switch. In the ana log
switch, the series resistan ce , drain to
source, of a MOS transistor is varied
by a control vo ltage input from an
"on" low of about 300n to an " o ff"
h igh of several megohms. The switch­
ing can take p lace q u ite rap idly , thus
making an ideal analog mu ltip lexer.
An example of this type o f IC is
RCA ' s CD40 16 QUAD Bilateral
Switch, which can handle a 15V
peak-to -peak signal at switching rates
to 10MHz. Sil iconix makes a pair of
simil ar devices, th e OG200 Dual SPST
Switch and the OG201 QUA D SPST
Swi tch. Any of the control inputs
may be ganged to yield up to a a -po le
swi tch. Gai n con trol is possi ble by
varying the co ntrol voltage.

Analog switches and multiplex ers
can be used to adva ntage to mix o r
alternately inject different signals in to
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a common ou tput path. One typ ical
app licatio n might be a logic controlled
au dio mixer for a repeater, bringing
togethe r code o r voice 10 , time
announcements, and receiver audio,
perhaps from several receivers in a
vot ing-sche me .

A new solid-state tech nology,
c ha rge-co upled devices (o r CC D's). is
beginni ng to cha llenge convent ional
vid ico ns and o rthicons in min iature
TV cameras. T he eco image-sensing
arrays being developed by Fairch ild
Semiconductor u tilize a multiphase
clock signal to transfer charge packets
off the c hip . Ind ividual charge packets
are proportiona l to the amount of
light fall ing on each sensing element.
The technology was originally intro­
duced with a linear SOO element
senso r, and has recently been joined
by a 100 x 100 area sensor array, the
CC D·201. The 10 ,000 silicon photo­
sensor elements are in a 4 :3 aspect
rat io and require only 50mW from a
20V supply . Fairchild has constructed
a televis ion camera with the CCO-20 1
that is abou t half the size of a pack of
cigarettes! Since the device is already
digital in nature, it lends itself rather
welt to slow speed scan conversion.
This should be great news for slow
scan enthusiasts who could scan the
array at a slow rate for d irect slow
sca n transmission .

At presen t the CCO-201 is p rice" at
around a kilobuck . but this should
change quite rapidly with volume pro­
duction. Afte r all, the first calcu lator
chip was init ially p riced way up there,
but ch ips can now be bought for well
under $ 10.

If you want more information
about any o f the above new devices,
wr ite directly to the manufactu rers at
t he fo llowi ng ad d resses: Texas
Instruments. lnc., Inquiry Answering
Service MIS 308. P.O. Box 5012.
Dallas TX 75222; RCA Solid State
Division, Box 3200. Somerville NJ
08876; Fairchild Semiconductors. 3 13
Fairchild Or., Mountain View CA
9 4040; S iliconix t nc. , 2201
Laurelwood Rd., Santa Clara CA
95054.

WBSEMI

DX IS AMATEUR RADIO
.• •EVERYWHERE

There are cou ntries which belong to
the IT U and in which the only ama­
teu r o peratio n is OXing. And when
th e one o r two o r the handfu l of
amateurs in that cou ntry tums o n his
rig, he's OXing.

Take Nepal. ..9N1MM operated by
Father Moran has been the o nly ama­
teu r act ivity there for some years. Or
Sud an...where ST2SA operated by
Dr. Sid Ahmed Ibrahim is the only
Sudanese statio n on the air. Pitca irn

Island mai ntains its weekly con tact
wi th the outside world th rough
VR6TC operated by Tom Chris tain.
In Cambodia there is XU 1AA and
XU10X , in Viet Nam it is XV5AA
and XVSAB. T hese stations are oper­
ated by DXers and they are the only
ama te ur activity in those countries.
You can c heck Macao, or Sarawak or
Brunei. You can check St. Helena
Island and the Falklands and Tristan
de Cunha and you will find that
DXing is the amateur activity . And in
Sik kim, AC3PT the only station on
the air there is operated by th e p rince
who rules the country . In J o rd an King
Hussei n signs J Y1 and a check o f any
carl-book will show many calls in the
Arabian Peninsu la countries where the
holders name is preceded by 'Prince'
or ' King.' In many cou nt ries OXing is
the only ama teu r activity and there is
no thing else.

There is an Internatio nal Frequency
Conference set for 1979 . There will be
r e pre s en t at ive s f r o m mem ber
cou ntries of the ITU and among the
th ings that will be discussed will be
the ama teu r fre quencies. When a OXer
from the U.S. encou nters a DXer from
another country there, they will speak
a common language. But what about
the others?

The re are those among us in ama­
teur radio who say th at DXing has
been overblown, That there h as been
too much emphasis and that it should
be de-emphasized. To believe this
would be to believe that the o ne
act ivity that is com mo n to ama teu r
radio in every cou ntry that is sig­
natory to the ITU treaties is not an
especially important activity and
shou ld be down graded .

Perhaps it is fel t that the emphasis
p roperl y s hou ld be on traffic
ha nd ling. Perhaps at an ITU meet ing it
would be vo.ell to talk of traffic ne ts
and phone patches and those many
other activities pecu liar to the U.S. It
might be well to speak abou t such
things as the National Traffic System
and th e Transcontinental Net...o r the
myriad of other t raffic nets. It might
be well to talk about these but the
q uestion must be asked as to whether
o ne would find a responsive ear.

If one talk s with so meone from
without Region II of the IARU, y ou
wou ld be speaki ng about some thi ng
that is no t legal in most coun tries of
Regio n I and I II . Third party t raff ic
on ama teu r frequ encies is absolute ly
il legal in many co untries wh ich are
signa to ries to the ITU treaties.

So it is OXing which may be the
o nly amateu r rad io activity which is
common to any member cou ntry of
the IT U wh ich allows such ama teur
activity . There are those who say that
OSCAR or AMSAT is the future of
amateu r radio . If th is be true it may
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WHY NOT MORE
FIELD OFFICES

I was readi ng the ari tlce in J une's
73 by W6HEC concerning pay ing $9
for re-aooticanon of a ham license.
Well at the present time I am a novice,
and I don't think I would mind paying
the fee if it was put to better use. Why
doesn't the FCC establish more fiel d
offices throughout the cou ntry?

When I was living in Altoona PA, I
wou ld have to drive to Pittsburgh - 2
hours each way - so t hat I could take
an exam o nce every three months. To
tak e it during any week I wou ld have
to dr ive to Phi lade lph ia - 12 hours
ro und trip .

I have just moved to Cleveland O H.
I don't have the long drive now, but I
can still only take it once every three
months, or drive to Detroit Ml ­
about 5 hours each way .

I am su re there are many novices
and o ther hams trying to o btain a
h igher class license th roughout the
country who have worse p roblems
tha n this.

Greg Haines exIWN3TJU t8
Cleveland OH 44133

The FCC is not unaware of your
problem and they are indeed working
on a solution. Instead of a handful o f
FCC offices giving the amateur exams,
they are now experimenting with
having the Civil Service administer the
exams - and this could result in about
1(}()() examinating offices. A test is
now being run with Civil Service
offices in five areas to see what bugs
develop.

WELL DONE
As a charte r member o f the " Ha te

Wayne" fra ternity, it hurts me to say,
" Well Done! "

First, I don't like to write fawning
letters ju st to ge t you r approval, so I
won't sign it (and a lso p rotect myself
from the IRS Gestapo) .

My resistance began to crack. when
I rea lized that , " By golly, he does tu m
out a good magazine with some good
technical a rticles and not a ll that c rap

about contests and clubs, e tc."
Then came the d iatribes abou t the

I AS and FCC/Voialker. I t hought that
the IAS art icles espec ia lly had no
place in a radio publication. Then I
realiz ed that if we le t , the IRS 90
unchecked, we won't have any free·

Cont 'd on page 106.

r
i nsist that you

Sorry about that. Nothing to do with
economy at all. The only way we
could get the issue into the mail
during the strike at the prin ter was
without wrapper - and even so it
came out two weeks late! This issue
should be wrapped again. . .wayne.

HE DOESN'T LIKE US

I did not like the cover of the May
issue of 73. I have not liked some of
the other issues that tried to be a sex
cover magazine . If I want a sex maga­
zi ne I will buy o ne. Please ge t back to
HA M RA DI O.

NUDE COVER
I can't say that I was shocked when

t he Ju ne issue of 73 appeared in my
ma ilbox naked , bu t I was displeased at
t he battered and folded condition of
the cover not protected by the usual
brown w rapper. In these many years I
have never received an issue of 73 that
had been damaged in the mails, and
now I find myself buying a newsstand
copy so I ca n have a decent one for
t he collection. No dou bt taken as an
economy mo ve, you r delet ion o f th is
p rotective cover seems to be a
mistake. I'm su re th at your staff
doesn 't like to pu t together a nice
photographic o r artistic cover and
then have an add ress label stuck on
the middle of it, or have you seen a
magaz ine that has gone th rough the
mails the way we all get it? Please
reco nsider the brown wrapper as being
a small but worthwhile expense .

J .R. Johnson WA5RON
Austin TX 78751

l)i('k Wri..ht
"

The May co ver was no t a sex
cover. ..ed.

READER DEMANDS

Please be info rmed that I intend to
ca ncel my husband's subscription
unless you show the front o f the
streaker o f you r May issue on a
fo rthcomi ng magaz ine.

Mrs J . B. Smith
XYLIW6REI

SCOUTS WANTED
An attempt is being made to locate

as many Boy , Gi rl and Adult Scou ters
that ho ld ama teur rad io licenses for
the promo tion of Internation Radio
Scouting. Would anyon e interested
p lease contact me . Thank you .

Don Wi~1 K9t:O:/WI9BSA
5115 Ol"lawarp Ave.,

Fort wavne I:\" 4680.'5

be a distant future for presently ama­
teur radio lac ks and p robably w ill
always lack the awesome capability
needed to pu t a transponder in earth­
orbit. And u ntil amateurs are able on
their own to launch their own
packages into orbit and to be totally
independent of any other agency or
activ ity, there must be some reason to
feel that th ese are paras it ic effo rts
wh ich depend o n some one e lse for an
esse nt ia l part o f the eff ort.

But a t the same time OX ca n be
ach ieved with a sim ple r ig and a
simple dipole . It can and it has and it
wil l.

There are some amateurs who get
up tight over Citizen Band operators
and some of the things t hey hear on
the C B channel. Often they are strong
in their condemnations of matters
they conside r to be extra-legal and
imp roper. One wou ld wonder what
might be the reactio n o f a d elega te to
an ITU co nfe re nce from a country in
Region I or III when th ey consider the
traffic handling syste ms that ar e act ive
o n amateur bands w ith in the U.S.

Perhaps the emphasis has been
wrong. Take a look a t the mu lt itude
of amateu r station appointments avail ­
able fo r traffic work. The re is the
Official Phone Station and t he Official
Re lay Station. The Phone Activities
Manager is a ' leade rsh ip' post or
organ ize phone t ra ff ic nets and the
Ro ute Manager o rgan izes the CW
traffic net s. There is t he National
Traffic Sys tem and the various re­
gional traffic syste ms with off ic ial
sta tus, and there a re the multi tu de of
a rea traffic nets .

All of these exist ...and all a re
devoted to an ac t ivity wh ich is illegal
on ama teur f requencies in most coun­
t ries of the world . But that activity
that is legal everywhere . . .and which
is the only amateu r activity in many
countries tha t belong to the ITU, that
activity is considered in some sectors
as ' ove remp hasized :

Many are beginn ing to wo rry abou t
1979 and the way amate u rs may fare
a t the a llocat ion of frequencies by the
ITU treati es. Many have the ir own
pa naceas.. .many of which have been
tried befo re.

Perhaps it is t ime to consider how
amateur activities wi thi n the U.S. look
to o ther cou ntries. Each month OST
lists over ma ny pages t hose activities
which a re illegal over t wo th irds of the
earth. OX plods it way along.. .short
o n attention and encou rageme nt. But
it su rvives.

OX i s Am at eur R ad io .. .
Everywhere!! Can you name other
ac t iv it ies which can say that?

There are none.

Hugh Cassidy WA6AUD
Reprint WCDXB
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P. G. Martin G3PDM
Oak Cottage
Witton Gilbert
Durham, England

SOME DIRECTIONAL

WATTMETE RS AND

A NOVEL SWR

METER
M ost conventional reflectometers can­

no t be used fo r accurate power
measuremen t because thei r sensitivi t ies are
frequency dependent. This is due to the use
of combinations of reactance and resistance
in the sa mp ling circuits which detect the
tra nsmi ssion line current and voltage .

This basic problem can be solved by the
use of conventional lu mped components
instead of the distributed parameters of a
transmission line. The line voltage can be
sampled by two resistors or two capacitors
used as a voltage divider, rather than one
resistor and some distributed capacitance .

A Frequency-Independen t Direc t ional Wall­
meter

M. B. Allenson G3TG D, has designed a
wattmeter using the above principles, where
the low resistance in the current tra nsformer
secondary circuit is split in to two equa l
parts. The center connection is taken to the,
voltage sampling point so that sum and
difference voltages are available at the ends
of the transformer secondary winding, see
Fig. I .

With two mete rs; this circui t can be use d
as a versatile calib rated directional wa U­
meter over the freq necy range 100 k llz to
70 MHz, with an accuracy of about 10 per
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The line cu rrent can be monitored by a
properly designed current transformer in­
stead of an inductance and resistance . High
freq uency current t ransfo rmers consist of
primary and secondary windings on a ferrite
or iron dus t toroidal core , with a low value
of load resista nce across the secondary
wi nding.

All SWR bridges and direct ional wa tt­
meters need to genera te tw o de voltages
proportio nal to the forward and reflected
voltages or currents of the tra nsmission line.
To ach ieve this one has either the current
detector or the voltage detector providing
Iwo antiphase signa ls so that addition and
subtrac tio n can be perfo rmed.

Fig. 1. Circuit of th e basic frequency-depen den t
directional wattmeter due to G3TGD. The two
meters indicate focward and reflec ted powers.

cent. Precise calcula tio ns ofSWRa nd trans­
mitter efficiency can be made.

Maximum sensitivity with a 50 I1A meter
is less th an five mil liwa tts, but wit h the
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beam

iI,n
Actual radiation pattern

Shed unwanted QRM and Foreign Broadcast signals with a 25 db
front-to-back. Work stations you never knew existed. Let the Hy-Gain
402BA help you make 5 Band DXCC and 5 Band WAS. Designed with
only one objective . . .optimum performance in a small package. the
402BA offers mechanical and electrical superiority at an affordable
price. A unique linear loading stub delivers maximum performance
without the loss of center loading coils. Can be easily stacked with tri­
band or 20 meter beams and requires only 10' separation . The
exclusive Hy-Gain Beta Match gives positive DC ground to drain away
precipitation static. For best results. use with Hy-Gain BN-86 Balun.
• 4.9 db forward gain.
• 12-25 db Front/Back ratio.
• SWR 1.5:1 or less at resonance.
• Takes maximum power.

1 KW AM. 2 KW PEP.
• Boom length 16'. longest element 43'.
• Only 6.5 sq. ft. surface area.
• Weighs just 47 Ibs.
• Turns in only 24' radius.
• DC grounded. driven element.
• Wind survival- 80 mph.
Order No. 397
For prices and information, contact your local
Hy-Gain distributor or write Hy-Gain.

Hy-Gain Electronics Corporation ; 8601 Northeast Highway Sill ; Lincoln. NE 68507 ; 402 /464-9151 : Telex 48·6424.
Branch Office and Warehouse ; 6100 Sepulveda Blvd., * 322 ; Van Nuys, CA 91401 ; 213/78';'4532 ; Te lex 65-1359.
Distributed in Canada by Lectron Radio Sales. Ltd.: 211 Hunter Street West; Peterborough . Onteno.
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Fig. 4. Smoothed experimental plot of the current
/vol tage characteristic of a I N4 002 silicon junction
diode, showing its logarithmic properties.

The Logarithmic Wallmeter

The basic instrument can be simplified by
including a logarithmic ne twork so that the
power range switch is redundant and a single
meter scale can be used for powers from ,
say. one watt to 1000 watts. A logarithmic
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Fig. 3. Linear and logarithmic scales. The inherent
advantages of the logarithmic [ann are immedi­
atelyobvious.

to de sign instruments whose sensitivities are
independent of line impedance , some com­
ponent values must depend o n the im­
pedance in usc. For simplicity, only one of
the voltage driver resistors need be cha nged,
but instrume nt calibration will be different.
By changing the curren t transformer resis­
tors as well as one of the voltage d ivider
resist ors , the cali b rat ion is the same for both
li ne impedances. This technique has been
adopted he re , and the calibration curves in
Fig. .:!, are co rrect for 50 or 7 5S1 lines
provided th e resistor values in Table I are
used.

Fig. 2. Calibration curves for the instrument
described in Fig. 1.

multiplier resistors spec ified in Fig . I , full
scale deflection corresponds to power of 1,
10, 100 and 1000 watts. Calib ration is
non-linear, because the instrument samples
voltage, and power is proportional to voltage
squared.

Unfortunately. two transmission line im­
pedances arc in common use in coaxial
system s: son and 7Sn. As it is no t possible

AUG UST 1974 19



•

GATEWAY
ELECTRONICS

8123·25 PAGE BOULEVARD
ST. lOUIS. MISSOURI 63130

13141 427·6116

THUMBWHEEl SWITCHES

STANDARD SIZE · 0.5 x 2.125 x 1.78
10 position decim al $3.00
10 posi tion BCD & com p l. $4.00
End Plates (per pair ) $1.45

MINIATURE SIZE · 0.312 x 1.3 x 1.3
10 pos it ion dec imal $2.50
10 pa s. BCD & comp .$4.00
10 pa s. BCD only $2.75
End Plates (per p ai r) $1.00
Divider Plates $1.25
Blank Body $ .30

sca le h as the I, 10, 100 and 1000 watt
poin ts eq ually spaced(see Fig. 3).

The advantage of a logarithmic instru­
ment is that one can measure very low
reflected powers a nd very high forward
powers simultaneously with the same per­
centage accuracy. without having to switch
meter ranges.

It is simple to add a reasonably accurate
wide-range logarithmic network to the meter
in Fig. I (see Fig. 5). The basis of its
operation is that the voltage dropped across
a fo rward-biased p-n junction diode is pro­
portional to the logari th m of the curren t
passing through it (see F ig. 4 ). To reduce the
poten tial dynamic range of the circuit, a
relatively insensitive meter is used , and a
small resistance is added in series with the
logarithmic diode to restore a logarithmic
form to the scale (see Fig. 6 ).

(I)

HIGl IMI"£[»'NC(
VOLTMETER

We wi sh to generate this function elec­
t ron ically , so that outputs of the two detec-

Ef+ Eswr = r
Ef - Er

•

Fig. S. Basic wide-range logarithmic converter.

An experime ntal logarithmic wattmeter is
shown in Fig. 7. F igure 8 gives the calibra­
tion scale for 50 or 75ll lines, provided the
correc t resistors are used (Table I).

A Direct-Reading SWR Meter

A part icularly useful device would be an
instrument giving a direct measurement of
the sta nding wave ratio on a transmission

[ line, independent o f the absolute power
levels or the frequency in use. Such an
instrument. wi th its single meter. would be
ideal fo r incorporation into transmitters and
transceive rs (especially wit h the physically

I sma ll sampling circuits associated with it) .
The swr can be ex pressed in terms of the

forward and reflected voltages according to :

,- --.
:- -:

. ' _ _ I

A handy little regula ted
s u p p ly . Voltage adjusts
from about 9 t o 13 volts.
Its shor t proof and will

, +--~ma:ke an ideal bread-board
or general pur­
po se pow er
supply for the
bench. At this

pri ce buy two for dual
voltage n eeds. A diagram is
included that will make
o u tp u t adjustable from 0
to maximum supply volt­
a ge with a pot and a
2N30... $6.00

MAN 1· Type 7 Segment
LEO Readout NEWS2. 75

DU07· Later Style 7 Seg.
LED Readout- Improved
Visability· Same specs,
socket, size, etc . as MAN 1

NEWS2.75

OL62· l arger 7 Segment
LEO Readout · 0.6 in . .
same specs as MAN 1

NEW S3.95

DL33B·3· Triple 7
Segment LE O Readout
used in calculators
W/Built -in magnifier for
better clarity. NEW S2.95

Dl33B·2 · Double 7
Segment LEO Readout
(same as above W/Minus
signl NEW S2.95

PACKAGE OEAl - 2 Ol33B·3 & 1 Dl33B·2 w ill
give y ou an 8 digit readout w/ m inus sign all 3 - $8

$5 Mmimu m Order. Visit us when in St. Louis.
Please include su fficient postage.
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Meter
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• • •-
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EeM Corpora lion
41 2 N. Weinbach A~t .

E~anwillo., Ineliana 4 77 11

. --

• •-::a _ .•
•

Modulation

TR Y THESE ON E EVENI NG PROJ ECTS FOR FUN !

• ECM·l00 Module KII
100 I. Hz crystlll oo;c;Uaolor ",ith SUper h¥monic intens,f,er produces useful
Iwr monics to 500 MHz. Makes excelfen l frequency staooord or clock for
di gila' proif'CIS. TT L ccrrcet.bre. Complete kit wr th crystal
· $ 14 .95, ",i rtld and testll'd $ 19.95

• ECM·l05 Power Supply Mod ule Kit
5 vol t. 1 a<T1l regulao ttd power supply module ",i,h automatic curreot
IIm.trng aond thermal shuldown protf'Ction. CorTIDletP krt
· $12.95, wired aond tested $15.95

ORDER INFO FOR CHEMICALS AND KITS: A DD SI fo, lh'fJV'ng

••SA TISFAC TION GUA~R~A~N~T~E~E;D~----_

ECM SA FM
NEW
FOR 74

• R..d\O-lU H,
• Opt"atn JO-!>OO MHI
• Crystll contrOlled 10. m t

u d IUV opt'.atron
• Pt . k ' OIdrng
• Accu,,'t .... Ibr n 1 kHl I ' 1~ kHl

Pho..... 0' "'IOU,' ·· S ~ r l)· · WHAK Only $85.00
'Of com" I..t. rntOfffidllon O'dl 811416-2121 less batteries/ crys tals

Crdeor tnfo : Sendch«k Of _ ..~ o,dr, fo' $85.00 plus Sl .SO fOf
shtpp"" fnd'dM 'f!S,dtnfJ;ldd 4$ u/tf t;l~, vys(dls fIJ' f46,94 MHr;lt
$3 .9 5 uch. AIIIJthe,lreqs: S7.10 uch.

GIVE YOU R P!C BOARDS TH E PROFESS IONAL TOUCH !

Profession aol plaolm 9 solut ion - Pla te you r p Ic boards WIth it shmv coating
o ' Irn and le.1d. Used bV maojor manubcturers. Easv to U5e. Enough 10
platt 438 \Q.•n. . . . . . .. .• . only $3.50.•

ProfeSSI onal clea nmg $Olullon ~ Solder flux le't on vour completed p Ic
bo",ds is unSlgh tlv. Wash itwav excess flux, grease. waox. etc. Comple tely
sa ' e. 16 oz. bctue. at least ao one veer supply only S3.50iIf.

*sA VE S S S S - Order more (h im one and deduct 500t from each. NO L IMIT .

Featuring a c ircu it des ign inspired by the famous HAL ST-6
RTTY terminal unit, the HAL ST-5 TU gives you consistently
exce llent performance in an easy-to-bu ild kit . Two epoxy­
glass PC cards hold all of the circuitry in the ST-5, wi th the
TU circuitry on one board and the power supply on the other .

The optional autostart ci rcuitry is on a third PC board . An
ins truct ion manual with layout drawings and schemati cs
makes wiring the boards a simple task. Weight and space is
saved, thanks to a single, custom-designed power trans­
former for bot h low voltage and loop supply. The entire ST-5
mounts in a 3'12"X 6" x 8" Bud Min ibox (not inc luded).

If you've wanted to get into RnY, don't let expense scare
you off any longer. The HAL ST-5 gives you great perform­
ance at a remarkab ly low price of only $55. Optional ST-5AS
autostart only $17.50. Prices postpaid USA. For air sh ipment
add 53 for ST-5, $1 for ST-5AS. Order yours today !

Rock-solid performance
at a rock-bOttom price...

that's the HAL ST-5 TU.

1---------------------.I !lID HAL Communications Corp. I
Box 365, Urbana, Il linois 6180 t

I Telephone : (217) 359-7373 I
I Encl osed is $ 0 HAL ST-5 TU Kit; 0 ST-5AS Kit I
I 0 Please send me the HAL catalog I
I Name I
I Address I
II City/ State / Zip II

Ill inois resid ents add 5% sales tax. LL l

Q

75
33

180

(2 )

AER'.A L

~

Q

50
27

220

1
12 Tl.IRNS 24 AWG
ON FERRITE RING

Table I

Ef = SWR + I

Er SWR I

~

SliORT LENGTH CK'
COA XIAl. CABLE

TRANSMITTER \,

Line impedanc e
R3 and R4
R2

which alt hough not proport ional to SWR, is a
mathemat ical func tio n o f it o nly . Electro nic
division of Ef by Er is easily done by taking
logari thms a nd su b tracting. T ha t is:

Values for R2, R3 and R4 to be used In 50 and
7Sn transm iss io n tines.

to rs can be use d to genera te a met er cu rre nt
p roport ional to SWR .Th is would be rather
ted ious, th o ugh no t imposs ible .

Convenien tly , manipula tion o f eq uatio n
( I) sho ws that :

In Fig. 9, the two silicon diode vo ltages
are propo rtional to the lo garithms of their
cu rren ts, which in turn are proportional to
the forward and reflec ted voltages. The two
diode voltages can be subt rac ted directly by
connec ting a meter be tween them , rather
than from each o ne to chassis.

log Ef = log Ef - log E,

Er

Fig. 6. Circuit of th e logarithmic direc tional
wattmeter. D3 and D4 are matched (see tex t).

T he meter cannot be calibra te d linearly in
SWR. because of equa t io n (2 ), and because

the circu it docs not take anti -logarith ms afte r
sub t rac ti ng the logarithms. The o u tcome of
th is is benefic ial : the SWR meter is in­
crcusingly sensmve as the stand ing wave
rati o approa ches 1: I . This is wh ere o ne
wants 1110 st se nsit ivity : to make the fi nal
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TEMPOllmlJ

-

So much for so little! 2 watt VH F I FM
hand held . 6 Channel capability, solid
state, 12 VDC, 144-148 M Hz (any l wo
MHz) , includes 1 pair of crystals,
bui lt -in charging terminals for ni-cad
cells, S-me ter, battery level meter,
telescopi ng whip anten na, in ternal
speaker & microphone. $199.00

TEMPO
6NZ

The Cl·146 offers operati on on the 146 MHz amateur band . The
price includes a microphone power cord, mounting bracket and
one pai r of crystals. A ful l line of accessories Is also avai lab le.
• 12 channel capability • 13 watts or a power savings 3 watts
• All solid state, 12 VOC • 144 to 148 M Hz (any two MHz with ­
out retuning) • Supplied with one pair of crystals • RF output
meier. s -meter. receiver detector meier • Provisions for exter­
nal oscillator • Monitor feature • Audio output at front panel
-Intema! speaker • The Price : $299.00

Tempo's Commercial Line VHF transceivers offer
commercial performance at amateur prices.
Compare these transceivers with any other
available. Compare their performance, their
quality ot construction , their ease ot
maintenance, and then compare prices. Your
choice will have to be Tempo.

TEMPOICL 146

TEMPOICL220 The Tem po 6N2 meets the demand for a
h igh power six meter and two meter power
amplifier. Using a pair o f Eimac 8874 tubes
it provides 2000 watts PEP input on SSB
and 1000 watts input on CW and FM .
Completely self-contained in one small
desk mount cabinet with internal solid
state power supply, built in blower and RF
rel at ive power indicator. $695 .00

As new as tomorrow! The superb CL·220 em bodies the same
genera l specificat ions as the CL-146, but operates in the fre­
quencv range of 220-225 MHz (any two MHz without retuning).
At $329 .00 it is undoubtedly the best value available today.

TEMPO VHF/UHF AMPLIFIERS
Tem po offers a broad l ine of FM power
amplifiers. Rugged. dependable and all
solid state . Outputs from 30 to 120 Watts .

AVAILAB LE AT SELECT DEALERS THROUGHOUT THE U.S.



A sui tab le ferrite ring is the Mullard
FX 1596. made in l-ngland . although other
typ es a rc suirahle . Th e F X 159 6 has an
o ut side d ia me te r o f ha lf an inch . and is
design ed for wid e ha nd rf a pplica tio ns be­
tween 5 a nd 20 ~1 1I l. The rnain req uirement
is that th e ferri te ma te rial should m aintain a
h igh permeabili ty over the fr equency ra nge
111 u se .

O ther co mp one n ts in the sa mp li ng cir­
c uits sh ou ld ha ve the shor tes t possibl e leads.
RI. R 2 and R must be non-indu ctive so lid
carbon ty pes ; fo r high power level s (a bou t
100 watts) R I sho uld consis t of two or three
2 watt carbon resis tors in pa rall el. VR J

sho uld he a miniat u re ske le to n poten tio­
met er to kce p st ray reac ta nce to a m inimum.
a lthough it ma y be dispe nsed wit h by tryi ng
various fixe d resisto rs for R2 un t il the
refl ect ed indicat ion under m atched cond i­
t io ns is zero.

AERIAL

"',.••

'""sse

I;> TUIlNS 2 4 twt G
10. f [IlIlITE "'I NG

o o

113 104

01 V"'I
..... Jf II<
~n>£0 "",;;0;:'-,

s"'0,%

'iHORT l(NGT" (f'
CO/l. ~ I /l.l C/l. BLE

T"'/l.N S "'ITTE Il \

Cf::¥--- --- -

adj ust me n ts to ae rial arrays, to measure the
varia t ions in SWR over a hand. and so o n. Fig.

10. sho ws a ca li bra t io n c u rve fo r SWR m eters.
Na tu ra lly the mete r se ns it ivi ty cannot be
co mp le te ly independent o f the power level
in lise . Accuracy fa lls when th e reflec ted
power is less thdn about hal f a watt ( this

•
correspo nds to an SWR of 1.0 5 : I whe n t he
fo rward p ower is I kW).

A d ifferential a mp lifier cou ld he add ed to
the circuit o f Fi g. 9. to e nable a less sensit ive
meter to he u sed .

Construct ion o f th e Instruments

Lay o u t o f th e sa m pling circu its is fair ly
c rit ical. see Fig. II . The in put and ou t p ut
sockets sh o uld be se t a few inches apar t. and

Fig. 7. An experimen tal logarith mic wattm eter.

Fig. 8. Calibra tion curve for logarithmic watt­
me ters.

T he de tecto r d io des need to be ma tched
for simila r volt age drop , using the ci rcui t in
Fig. 12 . Point con tac t ge rma niu m ty pes with
a PIV rat ing o f 80 volts o r so are recorn­
mended.

Logarithmic diodes should be mode rn
med iu m-cu rrent sil ico n jun ction types, such
as co nven tio na l re ctif ier d iodes. The IN4002
is specially recommended for its good loga­
rith mic propert ies. Lo g d io des sh o uld a lso be
ma tched wit h the ci rc uit in Fig. 12.

The 0.0 I I'F decoupling capacitors should
be a disc ceramic type .

In d esign ing a to roidal t ran sforme r di ffer­
e n t to th at specif ied , severa l fact ors sh ou ld
be borne in mind . As the number of seco n­
d ary turns increases. t he self-capac it an ce
rises a nd ca uses the respon se to fall a t high
frequencies. Failu re o f th is nature ca uses the
re flec ted po we r indicat ion to rise ; in o ther

Fig. 9. Comple te circu i t for a power-independent,
frequency -independent direc t-reading S WR meter.

50 100 200 soc 1000eoe

/
/

•

0
,-

V
/

,..-
0

0

con ne c ted together wit h a short length of
coa xia l ca ble. The coa x braid mu st be

grou nded a t o ne e nd o nly . so that it acts as a n
e lectrosta tic sc ree n between t he p rima ry a nd
seco nd •.IIy win d ings of th e to ro idal trans­
former. T welve turns of 24 Awe e na me ll ed
wire . equally spaced aro und the circum­
ference o f the r ing. form the se co ndary
wind ing. The p rima ry is formed by simp ly
thread ing the ring o n to the coax .
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watt s.

where W is the transmitter output powe r.

W.r
W(R); n 2.Z

o

In the instruments described, W(R 1) is about
5 watt s, and W(R) 2 watts for a tra nsmitte r
powe r of 50 0 watts.

where the value for R2 includes the effect of
VR I , if fitted.

The dissipat ion of some of the com­
ponents specified is qui te high. For those
planning di fferent circ uits, the follo wing
equations express the dissipation of R I and
the cu rrent t ransfo rmer resistors R:

Zo .W
W(RI) ; RI watts ,

Fig. 11. Photograph showing layout of sampling
circuits used in an experimental swr meter.

001!
0

'" <,"eo
0

so I- - -.,
>0 -

' 0 ~
-

'0°-- ,-

Fig. 10. Calibration curve for SWR m eters of the
type described in Fig. 9.

varied considerably, bearing in mind that as
the ir values increase the stray capacita nce
across them may need to be compensa ted
for.
Useful Equations

Let th e line current be I amps, the line
voltage be V volts, and the characteri sti c
imp edance of the transmission line be Zo o
Then V ; IZo _

If the curre nt transformer has a ratio of
I .n, and each of the resistors in its secon­
dary circ ui t has a value o f RQ , then the rf
volt age across each of them is given by :

words the directivity of the instrumen t falls.
If the :nn resisto rs are raised appreciably in
value, the instrume nts will eventually be­
come frcq ucncy sensitive .

The ratio of the voltage sampling resistors
( R I and R2) in the Il Fdesigns is determined
by the sensitivi ty of the curre nt sensing
circuit. and the two sampling vol tages must
be equal in magnitude under matched con­
dit ion s. VRI provides fine adjust ment of the
rat io. Absolute values of the resistors can be

oo

1001 1002 rooe 10l U)2 roe U .2 rs Z 3 !> 8 n
S WR _

Which is, to a good approximation,

The vo ltage detector output is obviously

VR, R2
V - - - IZ

(v) - RI + R2 R I + R2 0

Calibration

If any of the instruments are built exac tly
as descri bed , and used in systems of the
correct impeda nce, the calibration given in
Figs. 2, 8 and 10 will be sufficien tly accura te
fo r most purposes. For those designing their
own circuits, the following proce dure is
recom mended.

Test eq uipment needed inclu des a high
power rf source (a t ransmitter) and an rf
volt me ter. The inst rume nts can be calib rated
wi th less accuracy without the rf volt me ter.
The wattmeters are calib rated by feeding
power through the meter into an appropria te
dummy load (50 or 75Q). VR I is se t for
minimum reflected power indica tion, and
the power scale is marked according to the rf

(4)

(3)
IR

V(i) ; -
n

The main des ign equation for all the HF
in st ruments is therefore :

R.R I
R , ; -;;~

n. Zo
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The Best Ham Tower

TOWE. RS WIT H RIGI D CO NCRETE BASE
. 32; 133Ibl ..... • . • '1109 . 9S
..... 40' 175Ib• • . . . .• . • • 139 .95
.... .48' 243 lb, S 189.95
... .. 56' 308 lb• . . . . . . • . . $249 . 95

·HI - ::iPIHt;" towers s h ipped
truck c ollect fr om Indiana .

NOTE! ADO 10 % TO PRICES
SHOWN FOR WES T COAS T -
Ari z , - Co l o. -Wyo. - Mo nl . ond
011 s t 01 es West of I he s e.

f!JCo66!f

TOWERS WIT H HI NGED CONCRETE BASE
. 32' 147 lb, ' . ••• S 1 19. 95
..... 40· , 189 lb• . . . ' . • • . SiS". 95
. . . •• 48' 248 1b • • • ·· • ••• $204 .95
. . . . . 56 ' J13Ib $2.59. 9S

TOWERS WITH EARTH ANCHOR BAS E
. . . .. 32· 191 Ib• . . . . • • • • $149 .95

C.... , 40 ' . • . .. . 233 lb• . . . . . . • • $179.95
•••.• 48' •••. .. 390 lb• . . . . .• •• • $299. 9S
•. . .. 56· 45S lb• . . . . .• •• • $359.95

B

A

"T" .....eoth 10 d, lve ootho .. (8 lb•. ) .. . • • , 9.95

Inel ude s ooth o. base ond ootho.. (oot ho. base s .equ i.e nol
conerete ). EO'lh enehe.. . e re .... Inlo t he " ,ound ood hold,
..... 11 io Ii . .... . oil. Moy be .emoved ond ' e loca te d lole . ,,It "

Bo x 864 -Counc il Bluffs,To . 51501
CALL: Tues . to Sot. -Noon to 5PM.

( 7 12) 3 23 -0 14 2
AL McMILLAN WOJJK

TOWERS

(;<x) Limited to JR TriBander.
unless guyed, on 56 ' t owe rs .

Heavy stee l " becdeo" channel design fo r e x­
ce pt ic nc ! streng th - mcc h stronger th an tubular
of some weight. " X" bracing & bridge type
construction for exceptiona l to rs iona l s tability .
Posi ti ve riveted construction & heavy gal voniz ­
ing makes it exceptionally durable for minimurr
maintainonce. Tape ring design provides
"nesti ng" shipment at lowe r cost to you , as
well as lighter sections as you go higher,
making it easie r to erect .
THREE BASES: Rigid concrete (recomme nde d
bose is 3x3x3' in firm soil, 32/40' models,
and 4' deep on 48/56' models. Hinged con­
crete bose prov ides option of lcy-ove r, pro­
vidi ng you have sui ta ble "gi n-pole" and
tack le facil it ies. And the EARTH ANCHOR
base requires no concrete and holds we ll in
fi rm (cl oy, etc .) soi l and may be reloca ted
la ter.
A cus tom dri l led rotor pl ate is provi ded th at
accep ts al l CD E rotor s (AR22R, T R44,
HAM·M) and a lso the Hy·GAIN with sligh t
enlargement of bolt ho le s . A friction thrust
(late ra l) bea ri ng is included .

Ii' sen-supporting With A Tri -Bander (~~)

'" 32 1
- 40 ' - 48 ' - 56 '

'" 3 Mount ing Bases
'" Heavily Galvanized

~//"'SPIRE CONSTRUCTION

SPIRE
~ - .. -

--- ,.,/'

1'10995
(A)

32 FOOT
TOWER

liTHE BEST
TOWER
VALUE/II

'"ot

-

:t>
C
C>
C

'"-l

'".....



SET SWIi

••~"' FSD 4 11( II(

F ig. 13. Circuit used to cali bra te S WR m et ers(see
rex t) .

•
-=- 20V'"'0'

,..4002 I~OO2

ANTENNAS

Beams Doublets Quads
Verticals - Cable & Towers ­
HyGain -- Newtronics - Mosley
Cushcraft - Mini Products - An­
tenna Specialists - and more --

Conclusio ns

All of the instrumen ts described in this
article have been tested under actua l
operating conditions, on all ama teur bands
between 1.8 MHz and 30 MHz. Power levels
used varied from 100 to 1200 watts. With
the components specified, the inst ruments
will susta in power levels well above the
kilowatt level for peri ods of tens of
seconds.

It is hoped that by introducing frequency
independent directional wattmeters , one will
be able to make useful comparisons of
absolute power levels and accurate assess­
ments o f standing wave situations. The
logarithmic scales are an added convenience,
and the di rect-reading SWR meter offers a
saving in meters.

The photographs were origina lly pub­
lished in Radio Commu nica tion and are
reproduced here by co urtesy of the Radio
Society of Great Britain.

. . . G3PDM

Supplies of Ferrite Rings

So th at constructors of the instrume nts
described above can be sure of best result s, I
have made arrangements to ex port Mullard
FX 1596 ferri te rings from England. The cost
of two rings, postage, import duty, etc., is
one dollar (dollar bill or check). from P. G.
Mart in, G3 PDM. Oak Cot tage, Witt on
Gilbert. Durham . England.

Disconnect R5 and R6, Fig. 9. from the
detectors, and connect them instead as
shown in Fig. 13. One voltage is fixe d at
about 20 volts, and the other is varied
be tween zero and 20 volts. The ratio of
these voltages corresponds to a definite SWR
which can be determined from equation (1).
Before carrying out this procedure, however,
VR2 should be set for full scale de fle ction of
the meter under matched condit ions at the
highest power level to be used .

..L- 9V

Est . 1921

occes",.COIllPARISON

DESIGNED fOR THE m CTRONIC/ COMPUTER HOBBYIST'
Kit prices for tile new SCElBl8H rmm.compu ter
start as 10'l(oas $440.00 1

W"te or phone for detailed literature

FRECK RADIO & SUPPL Y CO. Inc.
P.O. Box 72B7 W4WL

Asheville NC 28801
704-154-9551

MINI-COMPUTER

SCElBI COMPUTER CONSULTING. INC.
ANNOUNCES

THE TOTALLY NEW AND THE VER Y f iR ST

It would be difficul t for most amateurs to
obtain su ffic ie n t high power carbon resistors
to calibrate an SWR met er by means of
deliberate mismat ching. An ind irect method
is the refore recommended.

voltage appearing across the load. If an rf
volt me te r is not available , a peak-reading
type can be made with a diode, capacitor
and de voltmeter. As the detector output is
equal to th e peak rf voltage applied to it,
eq uation (4) leads to :

R2 J R2
V(det) = 2.8 V R1 =2.8 WZo RI

SCELBI COMPUTER CON SULTING. INC.
125 Edgefi eld Avenue

Millord, Coootcticut 06460
Phone 12031814-1573

Fig. 12. Hook up circuit for matching detector
diodes for equal forward voltage drop, and silicon
junc tion diodes for similar logarithmic properties.
The meter should be as sensitive as possible (say 50
JJA fsd), an d should not deflect appreciably as the
voltage is varied between zero and nine volts.
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Bill Hoisin gron K ICLL
Ferover Farm
Pe terborou gh NH 03458

z

Fig. 1. Basic pic torial of 3N2 00 and 40841 FETs.

PIN "lEW
(UPSIDE DO WN)

),EX TER NAL. SHI E L D

t-t:::'.-,f;:':~R F OU T
DR A IN (L.I I< E A
PL.ATE OR
COU Ee TOR)

2 GATE 2 (U KE A SCREE N GRID ­
NO COUNTERPART IN

;:J; BI·POL.A R TR ANSISTORS)

CASE , SUBSTRATE , 8 SOUR CE
(UKE A CAT~ODE OR AN EM ITTER )

Fig. I , sho ws t he internal wiring detail
of bo th the 3N200 and the 40 84 1. They
are alike so you can make up one test jig for

GATE I
fLll<E A GRID,
OR A BASE ,
BUT ~IG~

IMPEOANCE I

3

both, at 60 MHz or 14 7 Mllz, as show n in a
goo d 73 article en titled " Taming Those /lo t
5 00 ,11Hz FtTS." I have turned the usual
basing diagram arou nd a nd a dded a few
ex ter nal ind ica tio ns so you ca n see a t a

General

We will confine o urse lves in this article to
two PET d evices which are readily obtain­
able , one is the 3 N2 00 at approxi mately
$4.3 0 ea ch , and t he 40841 , at 68¢ each.

The 3N200 unit s are "militarily tested"
so you can depend o n them for operation.
The 40841 a re "batch-tested " and you
sho uld t est them all in a su ita ble circuit ,
rate. and number them you rse lf. So far I
have fa iled to find o ne that d idn 't work well.
At 6'tN for a 20 dB plus. non-neutralized
ampli fier at 4 50 that 's a good value .

T h is article describes a basic rf amplifier
using FETS in the 420 to 450 range.

Emphasis is pla ced on the complete isolation
between the input a nd o utpu t circu its,
achieved without neutralization . T his is a
vita l requirement for a modern 450 MHz
am plifier. Well over 20 dB gain is ach ieved in
this a mp lifier, with all detail s o f construc­
tio n and testing methods included here.
When RCA says t hat " t hese devices a re
useful to 50 0 MHz," they certa inly tell the
truth !
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ALE IIIUMMER

DIRECT

Name _

All orders will be shipped Ai r Mail with in 24 ho urs afte r reeeipt at
o rder lexcluding weekends). EnclO!ie additional $ 3.00 for prepaid

Air Mail shipping. Nevada residents add sales tax.

Sale ends October 3 1, 19 74

City and State Zip _

To: Wilson Electronics
P.O . Boll 794
Hen~lOn . Nevada 89015
(702) 451 ·5791

Card Expir"ion Date

Extra Xt.ls

Address _

Enclosed is S __=- 0 Check 0 Money ~det'

o Master Charge 0 Bank Americard

:# M /C Interbank #

Ship me 1402 SM Special Summet" Package
Plu s 0 SMl 0 14 10 A 0 Bel

ALL FOR JUST
• 6 Channel Opera tio n, Ind iv idua l T rimmers O n All T X and TR

Xta ls. A ll Xta ls Pl ug In .
• S Meter Batte ry Indi cator.
• 10.7 IF and 455 KC IF Ceramic F i lter.
• .3 M icrovo lt Sensitivity For 20dB QT.
• 2.3 Watts M inimum Output.
• Microswitch Mike Butto n.
• Size 8·7/8 x ' ·7/8 x 2-7/8 Inches.
• Weight 1 Ib . 4 counces, Less Batte ry .
• Curren t D rain Rx 14MA TX 380 MA.

ACCESSORIES:
SM I Speaker Mike $24.00
BCI Battery Charger $29.95
1410A Amplifier Mobile Mount $99.00

WILSON 1402SM HAND HELD
2.3 WATT FM TRANSCEIVER

* Rubber Flex Antenna
* Complete Set NiCad Batteries

* leather Case
*Three Sets of Crystals

16/76,34/94,94/94, Other Available at $8.00 Pro

PECIAl



00'

p
"RF IN

'0 0

'"

ARCO
' 0 0
9 - 1 pF
cs

- re ~

'"OH MI T E 2 14 4

J 2 R F OUT

SEE F IG :3 FOR ex
A L L B YPASSES ARE OQI SU8 MINIATU RE
( 1/8 XI/ 8 X3/64)

Fig. 2. Schematic, FET amplifier, 4 20 -450 M Hz (pin view).

HOLE IN BRASS (A BOUT 3/6 in OIA )

DEVICE - SOLOER
TO COPPE R

BR ASS - .075 THIC K

COPPER
0 10 TO .0 15 in
TH IC K

FIBERGLASS
003 TO 005
TH ICK

Fig. 3. Dimensions o f device m ount and capacitor
«c«.:

is gate No . 2 , serving here so me what in the
same fash io n as t he screen grid o f tubes. Pin
3 is gate No. I , connected to the input
circu it LI . Pin 4 is the so urce, su bst rate (l ike
a baseboard inside tha t lit tle tin can), and
the case. It is very important that the sou rce
is internally connect ed to the case, as you
will see later. The t ype of co nnecto rs u sed
for input and o ut put matching, the kind o f
cables, and the eq uip me nt used at the o ther
end of bo t h cable s all play a pa rt in
matching, Gra n ted , the ideal is a pure son
resist ance , but you should be that lu cky !

also . In particular the in pu t (gate 1) and the
o ut put (drain) sho uld be co nnec ted with
carefu l attent io n to so ldering very close in to
the case of the device . Going around th e pins
o n the device as in Fig. 2, pin I is t he drain
(whoever decid ed to use t hat word?) which
is conne cted to the output circu it L2. Pin 2

@ t-

I ::;/6in
• l-

I 3/"1,n I 1/ 2 in • •• <,

@

71

"" ~I 116 in

I 3/6 in

Circuit

Fig. 2, shows the circuit in schema tic
form, and Fig. 3, sho ws details of the so urce
bypass capacitor plate labeled "ex. " This
special capacitor is very important and is
necessary to properl y bypass the so urce and
tie it to the groundplane (baseboard)
rf-wise, Bear in mind that a t 4 50 MH z, shape
is beginning to assu me major importan ce,
and as yo u get closer and into microwaves it
is almost the whole deal. The o ft-repea ted
" keep the leads short " is o f great impo rtance

glance what is going o n and ho w to thin k
about it. You will have plenty to do without
translating figu res. I think the figures in th is
article, I through 6, are clear and have all
the details and notes yo u need for the
project.

These devices are " Ncchannel silico n de­
pletion types. dual-insulated-protected-gate
metallic-oxide semico nductor field-effect
transistors," if you can say all that in o ne
breath. They have excellen t power gain, o ver
20 dB in this example, a t 450 MHz, linear
circuit operation, and a wide dyn amic o pera­
tion range. Their sq uare-law charac terist ics
result in low cross-mo dula tio n perfo rmance
over theAGC range, if used . The very low
feedback capacita nce eliminates the need for
neutralization, and reduces local oscillator
feed-through to the antenna . Back-to-back
diodes protect the two gates from elec t ro­
sta tic cha rges and ac t as "t ransien t t rap pers"
for inpu ts that exceed + IOV. Be carefu l and
don 't pu t 12V straigh t from the car battery
o n a gate . I d id!

AUGUST 1974 29
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1

1 SHIELD
1

1
1

I

LI • I 7/B ,n LONG )( 1/ 4 in w IDE
L2 - lt/4 in LONG)( 3/B,n WIDE
BOTH ARE SPACED ABOUT 114 in
FAD M THE BASEBOARO

INPUT
C ABLE

NURMI ELECTRONIC SUPPLY
Department 47

1m Donna Road • WtlS! Palm Besch. Florida 33401
PHONE - 1305) 686-8553

PTe 205
EQUIVALENT TO

HEP 170
THE " 0 0 EVERYTHING" 2% AMP. 1000 VOLT DIODE
10/$2.50 100/$20 .00

Den 40673'5
THE MOST POPULAR DUAL GATE PROTECTED MOS FET
around . Good 10 c vee 400 M HZ. W e got'm and you get'm for
only BACK IN STOCK . . • . 5/$6.00

Fig. 4. Short connectio ns to gate, drain, caps and
ja cks (45 0 MHz amp_) (p in view).

Bypassing

At 450 MHz you will have to use so me
construc tio n methods not ordinarily needed
for VHF work. We start off with mak ing
sure that the source is grounded for rf.
Fig. 5, A, B, C and D, show the method I
used , along with a whole coll ection of those
t iny bypass capacito rs , the " Lafayette
Specials." The thin co pper plate (see Figs. 3
and 5) is first so ldered to the case of the
FET. Hold the co pper in a vise, as in Fig. 6,
ti n both sides lightly. Then t in t he case also
very lightly , applying heat for less than a
second. Solder the case to the copper, as in
Fig. 6, for no more than one seco nd. A good
idea is to pract ice on a 40841 that is eith er
" go ne" o r a low gain one - or any oth er
FET in the same size case. Do not use too

Referring to Fig. 4, for clarity, the input
may be connected to almost an y position
along Ll , to help with the matching. Bear in
mind that some mismatch gives th e lowest
noise figure , with a sacrifice of only a dB or
so out of over 20 dB of gain. C I may also be
varied for a ma ximum of over 100 pF, down
to the small values, such as a 1 to 12 pF
trimmer. I have shown the out put co nnec­
tion as a series tuned circuit, and it works
well that way into my tuned diode receiver
for test ing, but you may also use the same
method as shown for the input. You should
always ma ke up a breadboard first , even
though that has already been done for you
here . 450 MHz needs some familiarization
work, to say the least. At any rate, make a
place on the baseboard and get ready to vary
CI along LI, and C4 along L2. If y ou move
C4 up on L2, put in the grounding capaci­
tors as shown for L1.

'.00
1000
15.00

4 Watts Out
25 Walts Out
40 Watts Oll!

Only $4 96 0' 4/ $17.00

The terminal is ""sily pt&u·lit into •
.042 dia, hole withoul staking 0' the
hase may be fl..-ed IOf pe,manen, in­
stallations. \.da-allv designed I... use
in micro ·eireuitry 10 suppo,t compo­
nents when $p<ICO i••1 a premium,

RF RELAY

Destgr>ed to handle 2lXl wan. 10 450
MHZ. 12 VDC coil. OPDT. The nie...l
RF rBiay ..... hav.. ever 1Iad, Only aboll!
1·1/4" cube, SUpef low VSWR. Salis­
l&<:tion guarantood,

$ 3.50
' .00

12.00

I

. ~.~
.-. , ,

In•• ,,;on Tool ee, No 1322 \:~:~~-:' J ,
,00 : ::....,. ,

3 Watts Out
10 Wan s Out

25 WatlS Out

·-UNCLAD··- ·-COPPER CLAD ONE S IDE---

No Si . e IIn.l Pri ce No . Si. e lin,1 Pr ice

"" 2 x 4 \', '"
.,,, 2x4\', $1 ,35

esc ,,' '''' "" '" '"ca 4 * • 6 r.e .,'" 4 \', . 6 "".,,, 17 < 6 ,~ 4241 17 x 6 6 70

ee. , No , '\.l96 ' 1,!iOIC

MATE RIAt : ,ODlI thi<:k
B-ll<Vlhu", COPIHI'

FINISH: FUNd Tin PI...

..
=

,~-HI--~'

'..,. "I
l~'

J ~.... J ...,

«o ." '" s .ss "" .1,26 ... • .ss
"" ss cz " '" 1.26 ." es
sea er '" "

.., sr ee '"... et ." eo set aa '" ,."«s I.I)J cs " '" sa ee ''''sos '''' ce 1.01 sea " ses '"co sa LV 1.12

PUSH-IN TERMINALS For .042 DIA. HOLES

----WE GUARANTEE W HAT WE S ELlI lI1 _
We ship UPS whenever DOS$<ble , Give street .dd,..... Indude enough fOf
pos,age. eXCilSS ,,,funded in cash. Florid. ,,,,"denlS include 4% Tax,

ARCO/El MENCO TRIMMERS

All are Silicon NPN a n d power output ratings are good to
175 MHZ. Hurry! Some Quantities are limited.

G-10 Glass Epoxy
Perl Board 3/64·' Thick .

zreees
2N5fi!Xl
2N5691

RG-174/U
WE WENT THROUGH 20 MILES OF IT LAST TIMEI

We are allthorized Belden Dist ributors and new shipmtlnts have
come in f rom the factory. Split a 500' spool w ith a friend and
Silve $$$S$

BELDEN NO. 8216 100' /$5.25 - 500' /$19.30

RF POWER TRANSISTORS,
We did it again - All bra"d new wilh standard~
markings and most ware manufactured this yellr, ~

A major manufacturer dropped his RF power line ~.

and we boughl h is inven tory. ~

KEYSTONE PERF
BOARO

30 73 MAGAZINE



SOL DE R WITM CAR E (SE E TEx T)

C. APACI TOR X BRASS 0 7S DC COfll fliEC TIOfli

C.OPPE R OR BRASS /THICK DE v IC E~
0 10 TO Ol~ TMICK ~~

~ ~ .en .fF IB ERGL ASS
! ! j OR MICA OO~

- -- - - - ----
W W ~

BASEBOARD 6 GR OU N~

about .06cm as in Fig. 5B. Solder a .00 1
from the shield to the so urce lead with no
more than .I 6cm (1/16") leads, as in Fig.
5C. Solder two .00 I capacitors from the gate
2 lead over to the capacitor "Cx" soldering
lugs, as in Fig. 5C. Solder in C I , C2, C3 a nd

IRON

VISE

FET

Fig. 6. Soldering FET case to copper sheet of
capacitor X (450 M Hz amp).

BRAS S
CAPACITOR X

BASE BOARD

L.-~5:HIEL D. BRASS

_~_-t-ALL TMESE L E ADS
...- NO MORE TMAfli

1/16 ,n L OOG

@

•
DO
COO NECnON
GATE 2

D'

~~\:j1::==C OPPE R

NYLON ~:~~1~~~NUT a BO~T 1I

SHI ELD

FIBERGLASS

lin. X I 1/2 In. X .0 7 5 in TH ICK BRASS PLATE
CA PAC ITOR X

Fig. 5. A , B, and C (450 M Hz amp).

Iowa wattage iro n that will ca use you to
apply barely eno ugh heat , since th is means
long applicatio n. I use a 50 watt er fo r about
o ne-ha lf a seco nd . Drill holes fo r t he nylon
bolts in the copper sheet and t he brass "Cx"
plate at the same time, holding them to­
gether in a drill vise or with C clamp . Be sure
a nd insert fiberglass sheet, no more than
.00 5 t hick. o r mica. under the copper when
mounting. Check afte rward wi t h an oh m­
met er for insu latio n. Use soldering lugs as in
Fig. 5C, adju sting them so that there is
a bout .13 em spac ing bet ween th e tips of t he
lugs a nd t he gate 2 lead . Solder Ll and L2 as
close as possible to t he FET case. I managed

B RASS PL AT E .0 75 TMICI(

3 1/ 2 in

C4 as in Fig. 4 . Small vertical pieces of
copperclad are very handy for mounting Jl
and 12 and fo r making good ground co nnec­
tio ns to them. Wire in resistors and other
capacito rs. Bypass t he +12 lead wherever
possible . I used red sub miniature plastic
covered No. 30 stranded for this. De voltage
readings: When set up ready fo r testing, gate
I showed I V; gate 2 was at 5V, an d the
emitter wa s at .4 to .8V, depending o n the
resistor to ground . This should be adjusted
for a total drain curre nt of about 10 mils.

Use more current for mo re gain and less
current for a better noise figure .

Rf Testin g
A separate sect ion in 73 describes a good

420 to 450 signal source for this work . I
used a tuned diode receiver. as shown in t ha t
sectio n, for a receiver, with a good 0 to 50
microa mp meter movemen t. A 10K pot in
series with it allows voltage measurements o f
less than .0 5V, up to 10V. This is de, at the
dio de output. First set up t he signal source
wit hout t he amp lifier so that so me co n-

SMIE L D

------- S'oLOE R
BA SE BOA R D

I 1/ 2 ,n

3N20 0
OR 4 084 1

COPPE R PL ATE 010 THICI<

7I8,n
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THE NEW ITC IR-2000 RECEIVER.
IT'S SO SELECTIVE IT DOESN'T

KNOW WRIT INTERFERENCE IS.

The AR-2000 is a completely
solid-state, dual-channel communications
recei ver with 0.15 uV sensitivity (10 dB
S +N, N) and selectivity t ha t renders it
virtually interference-proof (more selective
than you ever thought a receiver could be).
Blocki ng , in t er m od u la t io n , a dj acent­
channel and crossmodu lation rejec ti on
characteristics an' better than any other
rec eiver on the market and are typically
beyond the scope of measurement.

This plus: modular construction;
digital frequency readout ; all bands (160m­
10m) in 1111Hz ranges ; two independent
channels for dual receive. t ransceive-plus­
receiv e or spl it-f requency opera t ion;
adjustable IF Passband (to within 100 Hz);

16-pole filter fo r over 200 dB skirt sclec­
tivity (s tandard 2.1 kHz EW, shape-factor
1.4 :1); adjustable-Q, adjustable-freq ueney
No tch a n d P eak Fil t er s ; ad jus table­
threshold noise-blanker ; Receiver- Incre­
mental-Tuning; and many other featu res
found in no other receiver. Introductory
price : $1,250 with two-year warranty."

T he AT -2000 ma tchi ng tra ns ­
mitter is complete..ly solid-state, provides
adj ustable output power from 1\\' to
175W, requires no tuning, can be remotely
operated by the AR-2000, has a built-in
RF Speech Processor, ,"OX, Sidetone and
Heavy-Dut y Power Supply . Introductory
price : $945 with two-year warranty.'

"Warranted to be rr~' from dl·rl'l,tIl in material .. and workmanship,
}o\l(·tory or authorized dealer fl'pair~ at no 1'0~ t to owner Cor two y'·ars from da te of purchase.

The ITe AR-2000 Receiver and AT-2000 Transmitter­
performance that challenges your imagination.

INTERNATIONAL TELECOMMUNICATIONS CORP.
1'.0 . Box 4235, T orra nce, Calif. 90510 • (213) 375-9879
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FINGERNAIL CLIPPERS
Kent A. Mjtchell W3WTO
1004 Mulberry Avenue
Hagerstown, MD

for
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Fingernail clippers, usually costing only
about 254 , make a handy tool for trimming
back coaxial cable braid , such as during the
preparation for the installation o f a connec­
t or. Remove the o uter protective covering,
being careful not to cu t o r nick the braid
beneath. Work the exposed braid inward
from the end of the cable until the braid is
bulged at the location of the desired trim
length. Cut braid with fingern ail clippers, as
shown, and remo ve . Smooth o u t remaining
stra nds.

000000000 0000 0000 0 0 0 00 0 0 000000000000000
o 0o "'AME _CAll 0

o ADDRESS 0
o 0
a CITY STATE__ZII' D
o 0
D Y....1¥1 ..ndI"9 "'" """ y_ 01 HOTLINE l or th. P'ICO 01 sa. D

o 8 BoM An.-.c.d . 0
o ~_a..,. CAr d No, h I>'.... 0
o 0 11011 ..... 0
o 0 ~ .._ So...",.. 0
o 0
0 00000000 _ .." "'''A4AZ' ''I . 000000 00 0

vcnie nt 10 \\' rea ding may be logged . such as
.O::! 10 .0 5V. o r nea r. Then wh en the
amplifier is co nnec ted in t he lin e so me very
mu ch larger figu re ca n be read . suc h as I
fo u nd . For exa mp le, to be 20 t imes larger.
Squari ng t he vo ltage to (at least approxi­
mate ) get the power figure. and assu ming
that the diod e is o n a fair ly st ra igh t-line
portio n o f its c urve, wh ich may not be
exac tly the case, one co uld say that the
power ga in was 400 times, o r well over the
20 dB mark . If you ha ve a milliwa tt me ter, o r
a buddy who has o ne. or so meo ne who
works in a "radio " job, you can check it out
that way. And also cali bra te your signa l
so urce and attenuator.

Alignment , or tuning LI and L2 at 4 50
MHz is easier than matching the input and
o u tpu t ca bles, jacks and equipment at the
o ther end of those cables. This you will fi nd
o u t as you get int o the testing o f these types
o f units. Remember that if you make it as
sho wn, very excellent isolation o f the input
and o u tpu t circuits will result. This sho ws up
nicely as you tune u p the ou tput, for
exa mple, and f ind that t he input tun ing does
not cha nge . A very desirable result, of
course. Note again, if you are the real
exper ime nter type and wish to learn about
450 , make a breadboard first , play around
wit h it, and then ~ake u p a finish ed good
looking u nit using t he same parts and place­
me nt. SmalJ coils o f three o r fo ur turns,
abo ut .13 em 0 .0., ca n be substitu ted for
Ll and L2, but you will then have to work
in real close and use ex pe nsive, very sma ll
ce ramic trimmers.

Conclusion

A good high gain, 20 dB plus, rf amplif ier
for 420 to 4 50 MHz has been built , is
working, and ha s been described in detail

here. You will have to pay a lot of atten tion
to those t in y capacito rs and to the short
leads. tho ugh. Suppliers are as fo llows: FETs
a nd mica compressio n t rimmers fro m
Cramer Elec t ro nics, Inc., 85 Wells Ave.,
Newt on MA 0 21 59 , t el ephone
6 17-969-7700. Small capacitors fro m La­
fay ette Radio Electro nics. I II Jer icho Turn­
pike . Syosse t L. 1. NY 1179!. telep hone
5 16-9 ~ 1 -7500.

...KI CL L . . .W3WfO
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Only STANDARD
sells more STANDARDS

than ERICKSON!

M
E
T
E
R

and here's
ANOTHER
ERICKSON
SPECIAL

SRC-826 MA
A better BEST BUY than ever .

Handheld

Another Best Buy from Erickson

$369.00

$319.00

$50.00 ! !

Special

YOU GET Standard's 826MA, the best l Zchannel
I O-wall 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/con trol sockets - al/ in
one compact, reliable package - at a GIANT $119
ERICKSON saving! !

Shipping prepaid for cashier 's check or MO.

YOUSAVE

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 DEAL:

826 MA list

+ 16 extra x tals

Package list price

You pay only

YOU'VE SA VED

Make ERICKSON your headquarters for all your FM needs
UND QSl FOIt COMPLETE SPECIFICATIONS

RI CKSON COMMUNICATIONS
3501 W. Jarvis, Skokie, Il 60076 (312) 677-2161
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F. G. Ray er G30GR
Longdon Heath
Upton on Severn
Worcester. England

,

r

.---.

o

A II A cc('ssory For r Oil r Grid Dip o.,cil/II /or.

.. .G30G R

o n C2 dial. Series and parallel capacitors
give more values. For example, 100 pF plus
200 pF in parallel gives 300 pF, while 500
plus 200 gives 700 pF , and so on.

Restore C2 to its fully closed mark .
Repeat to calibrate C l , this time using

c.

Fig. 1. GDO to find C.

GOO

capacitors such as 5 pF, etc., up to about
50 pF. When you see how the scales mark,
estimate interm ediat e markings, to fill in.

Once cali bration is finished , it is easy to
find a capaci tance value from about 2:5 to
1000 pF. Close C I and C2 . Put the GOO
near L and tune the GOO for dip. Clip the
unknown capacitor across ex. Open e I or
C2 . as appropriate, to restore the dip . Read
off the value from the scale . Tha t's all
there is to it!

M ost ama teurs have a grid di p
oscillator lying around, and an easy

accessory can allow it to be used to read
the values o f unknown capacitances up to
about 1000 pF. This is useful fo r
unmar ked surp lus, those with oblitera te d
markings, or to find the swing of small
variables. Or we may check the best value
fou nd in some circuit position with a
preset o r variable , then measure this and
substi tute a near value fixed capacitor.

Figure I is the circuit. C I and C2 are on
the lid of an insulated box, carrying also
spring terminals fo r ex. The capacitors
have good knobs with poin ters. Coil L can
be half a do zen turns of stout wire ,
self-suppo rt ing, or anything which comes
within a convenient range of the GDO (say
2.5 - 10 MHz) with both variables fully
closed .

To calibrate, close C I and C2 fully .
Tu ne the GOO for the usual di p. Note the
freq ue ncy on the bo x for future use . Take
a few 1% capacitors, such as 100 pF, 200
pF, and so o n, up to a total of about 1000
pF . Clip one to ex. Open C2 to restore the
dip on the GOO. Mark the capacitor value
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The Ultimate F.M. Transceiver

A $ 1 SO deposit w ill insure
ear ly d elivery and guarantee

price

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

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

• Operates on FM. AM or Modulated CW
• Built-in DC and AC power supplies
• Frequency Range of 143.5 to 148.5 MHz in 5 KHz increments
• Autoscan in 5 KHz steps across entire band, with adjustable speed and frequency limits.
• Synthesizer flexibility that offers choice of 600 KHz up or down, 1 Meg up or down, simplex,

frequency split, or any nonstandard split (programmable) all from a single function switch.

• Receiver Sensitivity of 0.35 Mv for 12 db SINAD on FM

• Dual power output of 20 watts or 5 watts across entire band
• Adjacent channel rejection 130 KHz) 100 db minimum
• Image spurious and intermodulation tElA) 80 db minimum

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

• Frequency stability of 0.0005%
• Built-in tone burst and PL encoders and decoders

• Built-in touch tone pad
• Full LED Digital readout
• Built-in S Meter also serves as VSWR bridge, power output meter, battery indicator, deviation

indicator and discriminator meter .

• Audio output 4 watts @ 10"10 THO
• Speaker built-in to left side of cabinet for maximum mobile reception

• Headphone jack for noise-free mobile operation $1495 00
• I ndependent selectable priority channel

• Built-in Auto CO
• Temperature range from _ 200 to 1700 Fahrenheit
• Size: 4" H x 8" W x 10" 0 Weight : 10 pounds
• One million channels 11000 Rec. x 1000 Trans.l

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

15 SS River Street
New Rochelle NY 10801 (914) 235-9400

AMA TEUR PRODUCTS DIVISION



Dave Ingram K4TWJ
Rt. 11 Box 499
Eastwo od Village SON
Birmin gham AL 3 52 10
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Now co nnec t the jumpers as in Fig. I . and
app ly 6 to 8 volts to the pad . Push ing the
numbers now should produce the tones on
the earpiece . Audio can also be fed fro m the
mic side of the .0 0 5 to an aud io amplifie r to

Fig. I . Inrerconnections for checkou t and opere­
tion of Trimline and pad; (* ) jumpers added to
unit.

T he popular Trimli ne telephones have
recen tly sta rted appearing o n the sur­

p lus ma rket a t fa irly reasonable prices a nd
are being grabbed up quickly by th e 2 meter
FMers.

The phone can be co nverted in about an
hour and they provide a mike . Touchtone
pad and earphone in a co nven ien t case ready
to use.

Assu ming you have acq uired a Trimline
through a local e lec tric supp ly or surp lus
co mpany . your first move is to check out
the unit to ascertain that it is working. First ,
ope n the te lephone by remo ving the 1/ 2" x
1" plastic strap betwee n th e top of the pad
an d th e earp iece (easi ly popped o u t with a
knife edge slid in th e h ole o n the righ t side
o f this st rap , and tu rned). Unscrew the two
sc rews under this cover , then squeeze the
fron t sides of the phone sligh tly to free the
back cover.
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Fig_ 2. Wiring diagram for "Super TrimJine." The
op tional 1On resistor across th e earphone gives an
a n load to the rig. (Existing earphone is 600nj.
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switch and replace the earphone. Wire in the
battery .

Next, using more insula ted hook-up wire ,
connect all the grounds together : the mik e;
the pad ground ; the P.T.T. ground an d the
earphone ground .

All that remains is the curl co rd and plugs
(mike and earphone) to match your rig. A
Belden #8497 cord was used , which has 3
co nductors, and o ne sh ielded . Remove the
rubber jacket so abou t 8 inches o f ea ch wire
is available . Strip each wire end 1/4" and
connec t the P.T .T .lead , earphone +, mike +,
and ground leads. I found a small piece o f
metal and force fit this between the curl
cord end and the gro oves on the mike
holder's slo ts to retain the cord u nd er heavy
stress. Resistor RI is found experimentally
by temporarily su bstitu ting a J o r 2 meg
variable and adj usti ng this so the pad's
ou tpu t level is the same as your voice. When
this level is found, measure the value of the
pot and replace it with a fixed resistor of the
same value. This isn 't crit ical - my particu­
lar unit used a 6800[2 resist or.

Replace the back o f the Trimline , the
sc rews and little plastic cover above the pad
and you have a dandy " Su per Trimline."

check this ~ either way is OK. I might also
point o u t that I' ve see n a dozen different
ways to jump and con nect these pad s and
they all seem to work fin e. My part icular
method d oesn 't require a cut-off switch o n
the battery . If the pad works you can now
sta rt the conversion .

The flexible pc o verlay must be removed .
Unscrew it from the earphone, pad , and
mike and unsolder the 4 or 6 co nnectio ns
(depending on your unit) above and below
the pad. Discard the pc overlay as it will not
be used. Next, remove and discard the
transformer which is screwed into the ear­
phone. A battery (either a Burgess Hl75 o r
H165R , both about 7 volts) will be installed
here, with tape to hold it in pla ce (these
batteries fit snug and won 't move when the
back is repla ced).

The pad now has to be removed to gain
acce ss to the mike. Unscrew the 4 large
screws o n the pad's brackets not the 4 small
screws o n the pad proper , the latter will
separa te the pad 's circuitry from the push
buttons and it will drive you insane trying to
get that disaster working properly again .
Now carefully lift ou t the pad and you can
gain access to the screws holding the mike
bracket. With these loose , the carbon mike
flops out and you can replace it with a mike
to match your rig. For convenience con nect
the mike wires to the holders spring clips
making sure the con nec tio n is on the left
(viewed from rear). Then reassemble the
holder and retaining bra cket and replace the
pad. The screw terminals o n the mike holder
are now ready fo r co nnect io n (yo u did mark
the + end didn 't you? ). Now, using small
insulated hook-up wire (to prevent ac­
c identa l co ntact with o ther leads) co n nect
the ju mpers as in Fig. 2 (again , remember
you removed them to discard the pc over­
lay). You can use the pc lead on the left side
of the pad, which runs to its bottom, and
solder the .005 from this connection to the
resistor, R I . The o ther sid e of this re sistor
connects to the mike +, so the pad and mike
are in parallel.

Now remove the ea rphone and care fu lly
drill a small hole right beside and sligh tly
below it to accommodate the P.T.T. switch
(switchcraft #9 53 or similar) mount the .. . K4TWJ
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M~ J. Schaffer W60NL
4424 Baron Avenue
Sacramento CA 9582 1

R-390A

Modifications for

Improved Per ormance

N o t for sale : One R-390 A receiver.
original cost $3,90 0. Depending upon

condit io n surplus costs vary from $550 to as
mu ch as $1,500 each. The receiver fea tures
four mechanical filters, 2 k Hz, 4 k ll z, 8 k llz
a nd 16 kHz , with ad dit io nal bandwidth
switc hing to I kllz a nd . 1 kHz. The receiver
has two individually co ntro lled audio cha n­
nels. O ne fo r co nve ntio na l loca l receptio n,
and a seco nd 60011 o u tp u t for phone patch
co n nec tio n. The phone patch output has a
vu meter that can be adjust ed by a front
panel line gain co n tro l, and a line mete r level
switch to read audio leve ls a t -10 YU , Ij-vu
a nd +1 0 vu, A front panel carr ier level meter
is calibra ted not in Scu n its but from zero to
100 dB. It features a 850 cycle aud io filt er,
frequ ency d igital read out accurate to 200 Hz
o r better. 10 0 k llz ca libra to r, a BFO
that swings 3 kHz each side o f cen te r
frequ ency with ex treme accuracy . The re­
ceiver covers.5 MHz to 3 2 Mllz in 1000 kllz
s e g m e n ts, Mut ing, AGe output. space
diversity co n nect io ns. etc .. are availab le at
rear-end termi nals" An on-off switc h is pro­
vided to turn o n tempera ture controlled
o vens within the various oscillators. Except
for th e 4 55 k Hz i-f stages, a ll o ther stages
from th e rf to th e seco nd and third co nver­
sio n stages arc permabilit y tu ned . Th is a nd
many other features mak e th is o ne of th e
best rad io receivers ava ila ble to day. After
having o bta ined o ne a num ber of years ago I

A UGUST 19 74

decided that it had so me unsatisfactory
shortco mings that I need ed for sniffing a
gas-bubble o ut from under a h urr icane of big
pile-up s, In my opinio n, it lac ked se nsitivity.
had insufficient and poor audio quality and
the limiter contributed nothing to DXing,
SSB, or anything e lse for my modes of
o pera t io n.

After study ing the manual and it s various
d iagrams for seve ra l weeks I decided

that many improvements co u ld be achieved
by adding or su b tracti ng c~ lTJ ponen t s, and
revising certa in circu its, 111 1m~d i ficatio ns

that wou ld be made were with r~e intent fo r
qu ick and easy restoration in the event that
a sa le o r swap might be forth coming at some
later date .

After having made the modifica tio ns I've
reached the conclusion tha t nothing I have
tried in the way of other receivers even
clo sely approaches a co mparison of per­
formance.

Modifica tions

For my applications the R-390A has
u nsu fficie nt ea rpho ne volume. Inspection of
the manual diagram shows that the earphone

•

audio has been padded down purposely by a
resistive net wo rk, Fig. I , shows th e simp le
mo d if ica t io n for increasi ng ea rp hone vo lume
from 2 mW to 500 mW. As see n in Fig. I ,
th is modification is a ju m per placed across,
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How towin the fist fight...
with CWequipment from HAL.

• -'-- " ­-
•

The economical HAL 1550 keyer.
The easy-ta-use 1550 keye r is your answer if
you're looking for an electronic keyer that lets
you send accurate CW effortlessly. Send
from 8 to 60 WPM with conventional , iambic,
and dot memory operation. Operates with dual
or single lever keys. The optional 1550/1 0
automatically sends " DE" fol lowed by your
station cal l. For fast, accurate CW, order the
HAL 1550/10 or 1550 today.
Price: 1550/1 0, $95; 1550, $75; ppd USA.
Air shipment, add $3,

ID-1A repeater identifier.
Commercial quality, low price.
The HAL 10-1 A brings the radio amateur a
commercial -quality repeater identifier that
complies with FCC 10 requirements . It has a
unique read-only-memory that you can easily
reprogram yourself. Capac ity of the ROM is
39 dots, dashes and spaces.TTL IC's assu re
immunity from noise and temperature. 10 inter­
vals available: 3, 6, 12 or 24 min . Specify call.
Price: $115, ppd USA. Air shipment, $3.

Send perfect CW every time
with the MKB-1.
A complete Morse keyboard . Code speed
variable from 10- 60 WPM with variable dot-to­
space ratio (weight). All solid -state . featuring
computer-grade components. Complete alpha­
numeric and punctuation keys, plus an optional
"DE-call sign" key factory programmed for you .
Includes built-in speaker/osci llator monitor.
Price: $290 Assembled, $199 Kit, ppd USA.
Without 10, $250 Assembled, $170 Kit.
Air shipment, $5.

CW- and RTTY on one keyboard!
The HAL DKB-2010.
All solid-state. Type out CW at 8-60 WPM . Ad­
justable dot-to-space ratio (weight). Complete
alphanumeric keys, plus 11 punctuation marks.
Five standard two-character keys, 2 shift keys,
break-for-tuning key, 2 three-character function
keys, and a " DE-call sign" key. We'll program
you r call right into the DKB-201 O. Plus com­
plete RTTY capabilities. Built-in three-character
buffer. Optional 64 or 128 key buffer also
available.

Price: $425 Assembled, $325 Kit, ppd USA.
64 key buffer $100, 128 key buffer $150.
Air shipment, $10.

'I~~Al~~~n icat io~ corp.-----Enclose~~--~~~B - 20~~~~~-~55~~~~-1
GIIlJ Box 365, Urbana, Ill inois 61 801 Please specify 0 Assembled 0 Kit 0 Options 1

I Telephone : (217) 359-7373 Please send me more information on the following HAL products . . . I
I . O OKB- 2010 0 MKB-1 01550/1550 10 D 10 -1A I
I 0 Complete HAL catalog I
I I
I Name Address Call Sign I
l City/State /Zip I
L~~~~~~~~~~~~ ~
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BOX 4181 ·E, REDWOOD CITY , CA 94062
Tel. (4 151851-0455

ADVA ELECTRON ICS

·MAIL NOW! W,th every order o f S1 0 o r m ore , postmark ed
prtor t09/ 30 /74 , F REE 739 low-N Oise Dual OP AMP included ~

$1 VALUE,

ORDER TODAY - A ll I tem s subrec t to prior sale and prices
subject t o change wi thout not ice. DATA SH EE TS inc luded wi t h
m ost items.

WRITE FOR FREE CA TA LOG o ffer i ng hundreds of serni­
conductors not listed here . Send Hk st am p.

TERMS: All orders p repaid. We pay pos tage. $1.00 handling
charge on orders u nde r $10, Calif. residents add 6% sales tax .

2/51.00
3/5 1.00
3/$1.00
3/$1.00
2/51.00

$2.00

4/$1.00
4/51.00

6/51.00
6/31_00
6/$ 1.00

$1.50
6/51.00
5/$1.00

53.00
S2 .00

s .90
s .39
s .15
$1.00
s .45
$1 ,55
$1 ,25
s .95
52 .00

3/$1.00
S3,00

10/$1.00
61$ 1.00
6/51.00
2/5 1.00
3151.00
4/5 1.00
41$1.00
4/$1.00
4/$1.00
4/$1.00
4/$ 1.00

55_00
$1.0e

FREEIC
With Eve ry $10 Order*

• REDUCE YOUR PROJECT COSTS
• MON EY-BACK GUARANT EE
• 24· HOUR SHIPMENT
• A L L TESTED AND GUARANTEED

• TRANSI STORS:
NPN-

2N3563 TYPE RF Amp & 05C 10 I GHl lpL 2N9 181
2N3565 TYPE Gen. Purpose Hu] h Gain ITO-1061
2N369 1 TYPE GP Amp 10 25 mA and 50 MHl
2N386G TYPE RF Pwr Amp \ ·2 W C!» 100·600 MHl
2N390:1 TYPE GP Amp & Sw t o 100 rnA and 30 MHz
2N3904 TYPE GP Amp & Sw 10 100mA ITO·921
2N3919 TYPE RF Pwr AITlp 3-5 W@3-30 MHl
Assert . NPN GP TYPES, 2N3 S65, 2N364 1, etc. 1151

PNP
2N363 8 TYPE Gen. Purpusa Amp & Sw
2N4 249 TYPE Low.Norse AudIO Amp 1pA 10 SOmA

• FET's:
N CH ANNEL ( lOW·NOISEI:

2N44 16 TYPE RF Amptlloel 10450 MHlITO-721
2N'l486 TYPE RF Am p I n4~n MHI fplasllr. 2N441fil
2N5163 TYPE Gel1. PUrpUS!! Amp & Sw ITO-lOG)
2N409 1 TYPE RF Amp & SWitch (TO· I 061
ITE4 868 TYPE uuraLuw NOise Audio Amp.
Asson. RF & GP FET's, 2N 5163, 2N 5486. etc. 181

P CHANNEL
2N4360 TYPE Gen . Pur pose Amp & Sw (TO· I061
Ml04 TYPE MOS FE llOlOde protected l 0.3 pF

• LINEAR I C ' s:
5SSX Tl l1lel I ~· I hi. 011. pmuur fmm 555 (DIPI
709 Pnputar OP AMP IOIP/T051
723 vonaqe Requla lOr 3-30 V ~ 1 250mA lOIP/TO- 51
739 OUill Low NOise AudIO Preamp/OP AMP /OI P)
7'l1 Fr e!! _Enrnnensarert OP AM P (DIP/TO- SIMINIDIPI
2!l56 Dual 555 Tuner 1 JJSec to 1 hom lOl P)
lM305 POSl hve voneae Regulat or (TO 5)
MC 1458 Oual 74 1 OP AMP (MINI-DIP)
Asserted Lmears 741 1709/723. etc. (4)

• DIODES:
l N914 TYPE Gen . Purpose IOOV/1 0mA
I N3600 TYPE HI Speed SW 75V/200mA
I N460B TYPE GP & SW 80V/400mA
lN3893 TYPE RECTIFIER Stud Mount 400VII 2 A
l N749 ZENER 43 Volt 400mW
lN753 ZENER 6,2 Volt 400m W
l N7S5 ZENER 75 von 400lllW
lN757 ZEN ER 9.1 Vall 400mW
I N7S8 ZE NER 10 Vall 400mW
IN965 ZENER 15 Volt 400mW
lN968 ZENER 20 Volt 400mW
05 VARACTOR 5-50 W Ou tput @l30250 MHl,1 70 pF
F7 VARACTO R 1·3 W Oulput @ 100-500 MHz, 5 30 pF

TB- I0 2

performed la te r o n. With the shield ca ns
removed, the windings are visible and easy to
get at. With the except io n o f T-503 secon­
dary winding all o ther windi ngs are bridged
with a 15K resistor.

To prevent a shock and sho rt ing of B+
voltages in the primary windings which
could lead to a windi ng burn-o ut, be su re the
receiver function switch is in the OFF
position before attempting resistor removals.
With small di kes, d ip one end of each
resistor from the mo st conven ien t termin al,
and bend th e resistor back o ut o f the way.
Before going too far it is suggested that only
resistors in T-503 and T-50 2 be removed
firs t, a nd th at the set then be turned ON to
the AGe position and checked for i-f ringing
This can be accomplished by listening, or by
the use o f an osc illoscope co nnec ted across

Fig. 1. Dotted line sh ows jumper to m crease
earphone volume from lmW to 500m W.

term inals 6 a nd 8 o n TB-I 0 2, located behind
th e rear main chassis.

For DXing and normal ham use the 8 kHz
and 16 kH z band width s are usele ss unless
o ne desi res to listen to h i-fi broadcast , o r
o ther applications that require these exces­
sive band wid ths. To meet these bandwid ths
the 4 55 kHz transform ers have h i-Q co ils
which haves been swamped with 15K resis­
tors t o broaden t heir bandwidths, This
lowers their gain capabilities and con tribu tes
to add itional noise, The second mod ificat ion
is for th e removal o f th e 15K resistors and
bridge the 455 kHz primary and seco ndary
windings in eac h of th e i-f transformers,

Locate the 45 5 kH z i-f cans labeled
T-501, T-502 and T-503. To get a t th e 15K
resisto rs loose n the nuts atop each i-f ca n
and lift off the shiel d can. At this po int it is
a good idea to drill small hole s in the cen ter
of each i-f ca n so that i-f alignme n t can be

DOTTED LI NE SHOWS JUMPER TO
INCREASE EARPHONE VOlU ME FROM
I mW TO SOO mW.
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I,
the audio o utput terminals. In my se t, with
the rf gain co ntro l comple tely o pen. ringing
did not o ccur until R-IIS acro ss the primary
of T-50 I had been disconnected. Enough
pigtai l wire had been left o n this particular
resistor so tha t reinsta lla tion was an easy
matter.

The increased gain and aud io reco very as
individual resistors are removed can be
measured by use o f the vu meter. Using the
100 kHz calibrator as a fixe d signa l source,
turn the BFO pitc h control fo r a max imum
vu meter reading. The vu line meter cont ro l
sho uld be se t at 0 dB, a nd the line gain
co ntro l adjusted to show a YU meter reading
of -5 VU. Approximately 2 vu unit s of gain
was o btained as each resisto r was removed .
The o vera ll audio recover increased approxi­
mately 7 vu units a t the stopping poin t of
resistor removal. The ca rrier level meter will
a lso show an increase as T-501 and T-502 are
modified.

A better means o f measuring an increase
o r decrease o f gain o ther than using the
carrie r level meter (AGe) which curta ils

Jumper , ground te rmina l 4 to the main
chassis. This grounds the whole AGC bus
line to zero pot ential. just as the FUNC­
TION switc h does in th e MH z position .
Co nned a VTVM to terminal 3 to rea d the
generated AGe voltage produced by the
AG C system. The FUNCT ION switc h must
be in the AGC position in o rder to get AGC
vo lt age read ings. Aft er assu rance thai no
ringin g is present , and t hat th e i-f sh ield cans
have dea d ce nte r holes fo r a lignme nt, rep lace
the shie ld ca ns a nd their associa te d hold
down nuts. Now, realign the 455 kHz i-f
syste m fo r peak AGC voltage as read o n the
VTVM . Ma xllnum AGC vo ltage will be
appro ximately 35 V when using the 100 kHz
calibra to r as a signal source, when the
BANDWI DTII switch is in the .1 kHz posi­
tion. This AGC vo ltage will reduce to nor­
mal cy when the AGC syste m is load ed do wn
by the remo val o f gro und from terminal 4
and restoration o f the jumper between
terminals 3 and 4. During alignm ent do not
overlook peak ing o f Z-503 locat ed between
the AGC i-f amp lifier and t he AGC
rect ifie r.
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Fig. 2a. Detector VS0613 an d Limiter VS07, original schematic d iagram before modification

accu rac y because of AGC action is to re­
move the AGC ju mper bridging terminals J
and 4 o n terminal st rip TB-102 . With a short

Product Detect or

See Fig.. 23 (before mod ifica tio n) and 2b
(aft er modification) fo r th e fo llo wi ng In

st ruct io ns,
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TEMPO

20 0 1

FT· l01 B Tra nsce iver , , 64900
FTdll-40 1 Transceiver 599 00
FL·2100 Linear Amp with tubes 33900
VC-355D DIg ita l Counte r . 28900
FV·I Ol , External VFO 99 00
SP- l01P Speaker/palch 59 00
SP- l0 l Spea ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 00
FV-401 Externa l VFO . . . .. . . .. . . . .. 99 00
SP-401P Spea ke r/patch 5900
SP-401 Speaker , _. _ 19 00
VD-844 Dyna miC microphone . . _ ,. 29 00
XF·3CJ30C C W fille r ,. 40 00
FA-9 , Fan ,.,. . 1900
MMB-l . Mobile bracket .. .. .. . .. .. . . .. . 900

Pnt U sublttt 10 th,nlt without netrce.

YAESU

LINEAR AMPLIFIER
Small but powerfu l, reliable but inexpensive, this
amplif ier is anothe r top value from Henry Radio.
Using two 8874 grounded grid triodes from Eimac ,
the Tempo 2001 offers a full 2 KW PE P input fo r
SSB operation in an unbelievably compact pack­
age (total volume is .8 cu . ft.} . The 2001 has a
built-i n so lid slate power supply, a bui lt-in antenna
re lay, and built-in qual ity to match much more ex­
pensive ampli fiers. This equipmen t is totally com­
patible with the Tempo One as well as most othe r
amateur transceivers. Completely wi red and ready
fo r operation, the 2001 includes an internal blower.
a re lative AF power indicator, and full amateur
band coverage from 80-1 0 meters. $595.00

... a name proven through world-wide use.

... now available at Henry Radio. Come in,
phone or write for complete specifications.
We ship almost every where.

$369.00
S 99 .00
$120.00
$109 00

- . ... .
.. C!.Z!---



EMOIIE ONE END L-S02
AND FOLD BACK DETECTOR 12 mH LIMITER

V-5068 V- S07 B
5814A 5814A,- - - ----- ----,,

3 I
I I
I I :< x
I T-503 2 I C- 530 .0 0 1 2
I 4 lOOK 150 pF, I
I R- I :< J 512- S
I 522

I .s • x 3
1 I I MEG P Il2-S
I • I x
1____ _ _ - - -- - - - I 12K

eFO +8

TO J512-7
A,F. OUTPUT

JUMPER ( REMOvE)

NOTES :
I. REMOVE L IMITER TUBE V- 507

FROM 5<:>O<ET .
2. REMCNE JUMPER BETWEEN TERMINALS

104 AND 15 ON T8 - 10 3 .
3. * OENOTES ADDED COMPONENTS.

18 - 10 3

TO LIMITER
INPUT

Fig. 2b. Diode detector modifications for pro duct detection.

The last detector (V-506B) has pins 6 and
7 of the 58 14 tube connected together to
form; a diode detector. Both the i-f signals
and the BFa are injected at th is point. This
serves quite well for the receptio n of all
emissio n modes and matches the voltage
levels needed at the limiter input circuit.
Ho wever, since little A3 or MCW is ever
copied, a nd the limiter is seldo m used and
had a certain amo unt of atte nuatio n, I felt
that a product detector would best serve my
needs. The diode detector was converted to
a product detector by lifting the cathode at
pin 8 fro m ground and using the cathode for
BFa inject io n. The BFa coupling capacito r
(C-535, 12pF) was repla ced with a 330pF
capacitor t ied to pin 8. The BFa voltage
measured 9V at pin 8. Readj ust ment of the
BFa to zero beat the 455 kH z may be
required because of this additional loading.

To break the diode feature remove the
jumper between pins 6 and 7 of the detec­
tor. To pin 6 add a lOOK resistor and a
.0 11'1' ca pacitor. Connect the lOOK resistor
to a source of B+ which can be found nearby
on a standoff binding post. From the
secondary of T-503 , terminal 1, remove
C-530 (I 50pF) and L-502 ( I 2mH). To
L-502 co nnect the 0.011'1' capacito r that
was attached to pin 6. Leave C-530 (t 50pF)
attached at this point. The other end of rfc
L-502 runs through connect ing leads to
termi nal 14 (diode load) o n TB-103,
jumpered to terminal 15, and back to the
limiter on the same chassis. To this end of
the rfc install a .00 11'1', 600V dc capacitor
to ground. The center post of the tube
socket is grounded and makes a convenient
grounding point. Also , to this end o f the rfc
run a shielded wire to C-549. which is con-

CIBOR' AItlI)
EXCLUSIVE 66 FOOT 75 THRU 10 METER DIPOLE

NO TRAPS - NO COil S - NO STU BS - NO CAPACITORS
"1~'u~"v Ai. f • • led - Thov sotlds "" reody in US'o'§~3E==" X:£t~i-~A O:s L p ' ! :IJIO

#1640 % Copper Weld .... ire I nnta led so It ha ndlu like iOlt M per wHe- -Rated lor belief th an l ull ItKill power AM / CW
or SSB C OIII II or Bala nced 50 10 7~ ohm teed II1'It-VSWR under 1.5 10 1 at most helRhts-SlJlnless Stee l hard....are­
Drop Proof Insu lators-Terrific Pedorma nce--N o cous or Iraps 10 blea k down or change und er ....eather cond .hons-Comp­
lelely Assembl..d ready 10 put up- -Guaranteed I year-ONE DE SIGN DOES IT All ; nt ·lOHD-ONl Y $ 12 ,00 A PAND '

Mod el 75 10HO $60 .00 66 Ft 75 Th ru 10 MeIers Modf' 1 75 40HD $40 ,00 66 Ft 75 Thru 40 Meie rs
Model 75 -20Ho $50 00 66 Ft 75 Thru 20 Meters Model 40 -20HO $3 3,00 35 f l "0 Thru 20 MeI ers

Mode1 80·40HQ $4l _00 69 Ft 80 40-15 MeIer (CW)

ORDER DIRECT O R W RI TE FOR
fUll INfORMATION

300 S. Shawnee
l eavenworth, Kansas 66048

Oil: THRU YO UR: fAVORITE
DISTRIBUTOR
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nected to pins t and 2 of the limit er tu be.
Co nnectio n to C-549 shou ld be o n the side
opposite to the C-549 connection to the
limiter tube . Remo ve the jumper between
termi nals 14 and 15 (diode load) o n TB-I 03
behind the rec eiver.

Now for the product detect or gri d c ircuit.
With a short jumper ground termi nal I of
T-503. Remove the lead fro m te rm inal 2 of
T-503 that goes to pin 6 of the original
(V506B ) a small .4 7Mrl resistor to ground,
and a 5pF capacitor to terminal 2 of T-503.
Tha t completes t he product detecto r modifi­
catio n, exce pt for repeak.ing of transformer
T-503 and removing th e limiter tube from its
socket.

As before, wit h the 100 kHz calibrator as
a signal source, the measured i- f vo ltage at
the grid of the product detector wa s 3V.
This is o nly a 3 to I ratio , which is a far cry
from the 10 to I or better ratio s normally
expected for best lin earity. Ma ny different
ratio s we re experime nted with and th e end
result is a detector that produces both AM
and SSB with only moderate distortion on
AM. The amou nt of audio recovery also
proved best with this ra tio. The added
conversion gain also added a few more dBs
to the o utput.

Power Supply

The o riginal po wer supply incorpora ted a
pair of 26Z5W recti fiers tubes. So me con­
servation of power and a great reduction of
heat was gained by replacing the tubes with
solid state rectifiers. 1000 PIV units at 2. 5A
only cost 35 ¢ each, which is a wise invest­
ment. The vo ltage increase thro ugh the
conversio n to solid state was slight, and no
effort was made to change it.

Antenna Input Alignment

The nom inal ante nna input impedance is
I zsn, This can be maintained and matched
to a son antenna syste m using any o f the
various forms of ante nna tuners. Lacking a
tuner, better performa nce can be accomp­
lish ed by realigning the ante nna input c ir­
cuits to match your antenna system. I
happened to have a small battery opera te d
10 0 kHz oscillator th at l've used for ante nna

AUGUST 1974

work that is se t on th e far side o f my
ante nna. It s output is suffic ient for signal
pickup o n all the ham bands u p to 30 MHz.
This steady fixed signal source is invaluable
for antenna adjustments, and for matching
my receivers to th e ant ennas for best sensi­
tivity . by this means of star ting at the
ante nna and working through to the receiver
a matched syste m is achieved.

Using this system with the R-390A re­
ceiver is simple. With the antenna trimmer
se t at zero, adjust the slugs and trimmer
capacitors in th e rf antenna inpu t stages for
all o f the ham bands for maximum AGe
volt age, as outlined previousl y, o r for maxi­
mum carrier level meter readings. The an­
tenna trimm er does tune out the react ances
encountered at this QTH using trap verti cal
antennas. The improved signal to noise ratios
are well worth the work involved.

Performance

First, let me stress the impo rt ance of any
receiver that has a fixed frequ ency calibrato r
and an "5" met er indicator, as a means for
judging rece iver perfo rmance o ver prolonged
perio ds, As time progresses a receiver's per­
forman ce can be expected to fall o ff as tubes
and components age. When I first received
my R-390A I recorded the carr ier level
readings o f the 100 kHz calibrato r every 100
kH z from 500 kHz through 30 MHz. When
atmospheric conditions prevail to a point
that you begin to doubt wh ether or not your
receiver has lo st its sensitivity, it's then o nly
a matter o f referring to the original list of
level readings to mak e this determination.
With the R-390A these readings will average
approxima tely 50 dB throughout its spec­
trum range. Lacking suitable test equipment,
such as a calibra ted signal generator and a
distortion analyzer, performance could only
be judged against before and after modifica­
tions, and against a comparative per­
formance o f other rece ivers that have been
in the shack from time to time. Splitting and
swapping antennas between the two re­
ceivers, and peaking each se t to the same
signal has shown that the R-390A has better
sensitivity, better selectivity and is more
versatile than anything compared with so
far.

. .. W60NL
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THE

R-392 ON

Jack Spillane W7UGV
2010 N .W. 60th
Seattle WA 98107

THE AIR

I rccent lY purchased an R-392 and have
been using it as a second receiver for

several months.
The R-3 9 2 is a tripl e co nvers io n receiver

with a tuning range from 500 kHz to 32
MHz. This range is covered in o ne megahert z
steps except fo r the first band whic h covers
500 kHz to I MHz. The calibrat io n accuracy
is 300 1f7. .

Power Supply

The R-392 requ ires 28 V dc appro xi­
mat ely for both the filaments a nd plate
supply. The to tal c urrent required is 3 amps.

FILE THESE AREAS DOWN 1/8 IN. TO FIT.

The power sup ply uses a 27 V tran sformer
with a ra ti ng of at least 3 amps.

The regulator is a Darlington pair co n­
sist ing of QI and Q2. The base of QI is
co ntro lled by a 27 V zener diode. Th is sets
the ou tput voltage at the emitter o f Q2 at
so me what less than 27V. Q2 is heat sunk to
the c hass is using a mica washer. Q2 is
mounted with a mica washer on its own h eat
sink fa Motorola HEP 500 unit) . This heat
sink should be mounted in a vertical po sition
with the fins at right angles to the top o f the
c hassis. Mount Q I and Q2 using silicone
grease .

o
K

o
A

Power Plug

The power plug I purchased would not fit
the receiver. I modified the plug by filing
away part o f the lower part of the case as
seen in Fig. I . The plug is labeled FRANK
UW13020Fa13 .

Audio

The audio output impedance is 600n. I
use a speaker system with a soon to 4n
tra nsfo rmer installed in the speake r cabinet.
Fair Radio Sales Co., P.O. Box 1105 , 1016
E. Eureka St., Lima, Ohio 45 802, sells the
LS-1 66/ U speaker recommended by the
R-392/ URR manu al.

Fig. 1. Modification to power plug marked
FRANK UW1 320FA 13.

AUGUST 1974

Controls

Most o f the controls are standard on any
c o mmunications receiver. The co ntro ls
covered here are peculiar in the R-392.
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FUNCTION SWITCH

orr - Po wer off .
Norma l - Power on .
Li miter - Noise limi ter on.
Net - Defeat s transmit / receive relay .
SQ Squelch. Received carrier tri ps rela y to
turn o n receiver audio . The sque lc h level is
co nt ro lled by the rf gain sq uelch thresh .

AGC SWITCH

orr - Removes AGe vo ltage fro m receiver
grids.
On - Places automatic gam voltage on the
rece iver gr ids .
Cal - In the CA L position the 100 kHz
calibratio n signa l is t urned o n and the

CA LI BR ATI O N

Example :
Calibrate to the nearest 100 kHz th e fre­
que ncy o f 7 .COO Mll z.

1. Turn AGC switch to CAL.
2. Turn on BFO and set BFO to O.

3 . Set MegaH ertz dia l to 7.

4 . Set kiloHert z d ial to cOO.
5. Zero beat the 100 kH z sign al wit h the
kiloHertz dial.
6. Lock the kilo Hertz dia l.
7. Push in and adju st the dial zero to the
nearest 100 kilo Hertz.
8. Unlo ck dial zero .
9. Turn AGC switch to AGC.

•"sr " .)~_/__'Uo-+----: ; - - -----,

"or 0'
" •I!OVAC •.,

"'
0.,
0• ct ,, 6000 " F•

' 0 ' A U DIO H

J
TlR S WI TC I'l ,

Fig. 2. R-3 92/URR power supply .

rece iver input is remo ved fro m the antenna
input connectors by a relay.

DIAL LO CK

Locks the kHz dial.

I would recommend the purchase o f an
inst ruc tio n book fo r the R-392/ URR re­
ce iver. This manual will give yo u comple te
information o n repair, alignme nt and opera­
t ion.

DIAL ZERO

When pu shed in and turned this allo ws the
kiloHertz dial to be mo ved a small am ount
when the dial lo ck is o n.

I-F OUT

4 55 kHz o ut fo r i-f t y pe FSK RTTY
converter (possibly the CV 278 frequen cy
converter) this o utpu t could fee d an external
i-f a mp lifier wit h a 45 5 k Hz filte r and a
product dete cto r.

TUNING

Exa mp le :
Let us say we want to receive on the 4 0m
band o n 7.250 MHz.
I . Set the MegaHertzdial to 7.
c. Set the kiloHert z d ial to c 50 .

Parts List

Si - toggle switch.
Fl - 1.5A slo w blow fuse.
F2 - SA fast blow fu se.
Tl - Fa ir Radi o Sal e s Co . . Part N o.
595().645-3854 . 26.4 V @ 3.04A.
01 -04 - 6A 100 Piv. HEP R0101
Cl - 4000 I'F 5OV.
C2 - 1OOI'F 50V.
R1 - 4 70n 2W.
R3 - 1OOOn 2W.
ZDl - 2 1V zener dio de HEP 6 08.
01 , 02 - RCA SK 3027 0' HEP 704.
Jl - Ph one jack.
Pl - R392/URR power plug. Fair Radio Sales Co.
Quantity

2 - HEP 4 50 transistor mounting kit (m ica
washer. socket and screws).
1 - HEP 500 heat sin k.
1 - Tu be of s ilico ne grease .

. . . W7UGV
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Cu t dou -n drift. enh ancc Y Oll r sigllll/-Io- lI o i., .. rnlio and reduce
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Wall er S. Schopfer W2FSO
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Harrison NY 10528
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FILTER

Fig. l aoTh e effect of slight mistuning or receiver
drift on the str en gth of a C W station.

most ham receivers. Older receivers using
vacuum tubes mu st be warmed up for 15
minutes o r so to o bta in low drift. The
d iagram in Figures l a and I b, show the
effec t o f slight mistuning o r receiver drift on
the strength o f a CW sta t ion .

SELECTIVE

c

TRACKING

A SUPER

A UG UST 1974

F
o r years, the mo st widely u sed method
of o bta in ing selectivity fo r th e recep­

t io n of · CW has bee n t he reliable and
effective single crystal filte r. Versions of
these filters are fo und o n mo st quality CW
receivers . A CW crystal filte r can provide a 3
d B ba ndwidt h of be twee n 20 and 4 00 Hz a t
4 55 k Hz. T he usefulness o f this narrow band
cha rac teris tics of a crystal has been well
pro ven during th e course o f m od ern ham
radio. By limiting the bandwidth to the
amo unt necessary fo r o p ti mu m signal read a­
bility, the signal-to-n o ise ratio can be greatly
enha nced and QRM d rasti cally reduced. In
o rder to keep the CW sta tio n tu ned in a t
maximum strength, th e receiver mu st be
sta ble and the o perato r mu st retune to
compe nsa te fo r th e sligh t driftin g present in



OUTPUT

0) ~ELAnllE ST~E "l :; T " If, "'I' -,
S 'G!I< AL 1$ E HI,C ' L~ ' ~ CE' , ­
'fE~ CI'I VSH"l PAS SBA.... O

® SIG '> Al STR E NGT.. WIT...
4 QHl "" $ -T UN I" G

,

Fig. 2. Network.

I
- ae ce

1,

SIGNAl _-(
IN PUT

sampling te chniqu e . Fig . 2, shows a net­
work consist ing of a resistor, 4 capacito rs,
and rotary switc h . (A ny num ber of capaci­
tors greater th an 2 ca n be used .)

The rotary switch is o nly a conven ien t
representation o f electronic switc h ing.

Assume that the switc h is rotating a t a
frequency of say 1000 Hz. Let us look a t the
o u tpu t o f the network when th e input
frequency matches the frequency of switch
rotation.

If the Rand C' s are large enough, a
capacitor will charge up to th e average value

Fig. I a, shows a representat io n o f a
typical single c ry stal filter bandpass charac­
terist ic . Note t ha t on either si de of the peak,
the response falls rather ra pid ly ( 12 dB per
octa ve). At plus or minus 40 Hz, the
response is down 24 d B, Conseq uen tly , a
sligh t mistuning o r receiver d rift causes a 24
dB signal strength reduct ion as shown in Fig.
1b. The opera tor must then adjust the
rece iver tuning in order to mo ve the 40 Hz
up into th e maximum respon se of the
crysta l.

One can now ask the q ues tio n : How can
the signal be au toma tica lly po sitioned at the
ma ximum response point of the f ilte r regard­
less o f receiver drift?

One rather infrequently used technique
for obtaining high selec tivity which has been
known for so me time, is the capacitor

Fig. 1b. Results of misnminq or receiver drift
causing 24 dB signal strength reduction .

4.50
4 .50
2.50

CUSTOM SYSTEMS
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I
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Delivery Irom us.
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ELIMINATE IGN IT:ON NOISE
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YOUR ENGINE
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2·METER FM for m osl Transceivers ea . S3.75
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Frequency Standards
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FOR
A SQUARE DEAL

ON

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
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• DRAKE
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• CLEGG
• STANDARD ·

CALL

Bill Du Bard, W~KF
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CW FILTER
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FM Schematic Digest
A COL LECTION OF

MOTOROLA SCHEMATICS
Alignment. Crystal. and Technical Notes

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

S. Wolf
Box 535

Lexington, MA 02173

WORLD QSLBUREAU
5200 Panama Ave .• Richmond CA USA 94804
THE ONLY OSL BUREAU to handla all of
your aSLs to anywhe'e; next door . tha next
stata. tha next county . the whole world . Just
bundle them up (p laas. arrange alphabetically)
and send them to us with payment of 51 each.
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56 .95 ea . '-........ .... . _
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A F STAHLER Co
PO BOX 3 S4 CUPfATlNO. CAl if 950..

Fig. 3.Complete cycle of switching.

of signal voltage it sees when it is connected.
This C I charges to zero volts because it
always sees an equal amount of positive and
negative voltage when it is connected. C2
charges to nearly the peak value of the sine
wave. The resultant of complete cycle of
switching is shown in Fig. 3 . When the
switch ro tat ion frequen cy or the input signal
frequency is changed. the response falls off
at a rate of 6dB per octave. The bandwidth
of this type of filter is determined by the Re
time constant. The greater the Rand/or e ,
the narrower the bandwidth. Extremely
narrow bandwidth can be obtained as low as
I Hz at I kHz. The center frequency of the
pass band is equal to the frequency of
rotation o f the switch.

It now becomes clear as to how the
tracking capability is obtained . One merely
has to use a 'voltage contro lled oscillator
(Ve O) to drive the capacito r switch and
phase lock the. v eo to the input signal as
shown by the block diagram of Fig. 4 .

The dual flip flop and the 7402 decoder
turn transistors QI through Q4 o n in
sequence and thereby connect the capacito rs
in the circuit in sequence. The action as
explained earlier forms a narrow band
network between the receiver af output
and the headsets. A small amount of signal is
picked off at the filter output by resistor
network R I and R2 and is compared to the
flip flop divider output by the phase
detector FET. The resultant difference dc
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• Dual ton e
decoder decodes
one To uch-Tone
d igit .

• Avai lable for 1.
2. 3 . 4. 5, 6, 7.
8 , 9, 0, #, • and
other dual to nes
70().3000 Hz.

• Latch and reset
capability
built-in .
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OUR OWN " F ET"

T-2 Touch-Tone Decoder ••• $39. 95 PPD.
Specify digit or tone freque ncies.

(Include sales tax in Ca fif.}

• CO R cont rol bu ilt- in .
• Relay o u tput S PST w-emo.
• Octal plug- in case.
• Compact 1-0/." square, 3" high.
• Free descriptive brochure on request.

QUEMENT ELECTRONICS
1000 SO. BASCOM AVE.
SAN JOSE, CA. 95128

D.C. VOLTAGE; 7 RANGES
UP TO 1000 VOL TS
A.C. VOLTAGE: 4 RANGES
UP TO 1000 VOLTS

MT-3F $49.95

TOUCH-TONE DECODER

"

"

OUTPUT TO
HEADSE T

, , .
t eo ; cz ; " ce

0 ' 0 ' 0 ' ..... 0 '

)., .,
,

7 4 02
\.-

!"£ -%6 '----

I'.' ' , , ,
'" etOC" CLOC K

1/2 747) In 7473 "cO;- " F/ F l C COoK FII' I

/'
PI-I~SE

.. A 74 1 ' • DETECTOR

•

SIGNAL INPUT
FROM RECEIVER
A I' OUTPUT

. .. W2FSO

AUGUST 1974

voltage is arnplified and slaws the VCO
frequency to he exact ly 4 ti mes the inp ut
signal frequ ency . Capa cito r C I is used to
hold th e veo on freq uen cy betwee n do ts
and dashes. Thus. any sligh t drifti ng o f the
input signal frequ en cy will pull the VCO
(a nd the pass band) along with it.

Refinements can be added . Resisto r
R can be varied to adj ust the filter
bandw idth for opt imum readabi lity . The
filt er peak can be swept up and down by
feeding a positive or negative c urrent into
point A. This feature is handy for

Fig. 4 . Phase locked veo to the inpu t signal.

rou ndtab le QSO's where the o ther sta tio ns
may be on slightly different frequencies.

The filter network has a tendency to
respond to harmonics of the desired
frequency . To minimize .this effect, low pass
filters can be used ahead of and after the
switched capacitors network . T he outp ut
low pass filter can also be used to smooth
the output sho wn in Fig. 3 . into a sine wave .

An ex perime ntal unit was constructed
and the result s were excellent. This is the
first CW filter I've seen where the pass ba nd
can be made as narrow as desired withou t
oscilla t io n. It can be made na rrow to a po int
where the dots and dashes actually ru n
together even at slow speeds . Perfec t tuning
is always maintained by the phase locked
loop .
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measure vo ltages up to IOV de with an
accu racy limit ed al most excl usively to the
resolution of the ea r. The voltmete r c ircu it
has an input impedance of ioo .ooon per
volt and has three ranges through the use of
three separa te input jacks: 0 to 0.1 V, 0 to
I V and 0 to 10V. In each case, a " fu ll-sca le "
volt age a pplied to th e appropria te input jack
will produce a 1000 Hz tone fro m the
voltmeter speake r. Voltages less than the
"full-scale" voltage will p rodu ce a co rres­
pondingly lower frequen cy which is directly
proportional to the voltage a pplie d.

A test jack is provided to conven ien tly
su pply +1 V for using the vo lt meter as a
co nt inu ity c hecker . The test jack also can be
used to calibra te the ear to 1000 Hz by

AUDIBLE

VOLTMETER

AN

Introduction

W
hat trouble shoo ting harn. , while
look ing at h is volt me ter , hasn' t had

the test probe slip a nd occasio na lly short to
the chassis or a nearby terminal? Not only
are wayfaring test probes a nuisance but to
unfo rgiving semiconductor devices t hey can
be a termi nal afflictio n. Through the use of a
voltage-co nt rolled audio osc illa to r vo ltages
ca n be approxima tely measured by listen ing
to the osc illa to r fr equency . This allows o ne
to keep his eyes o n the circu it being tested
and th e test probe, minimi zing th e tenden cy
fo r the probe to wander .

AUGUST 1974

Operation

The audible voltmeter of Fig. I , can
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Fig. 2. Voltage con trolled oscillator circuit.

Output Amplitude

The pea k a mplit ude of th e o u tp ut wave­
shape is det ermined by the programmable
u niju nctio n tra nsistor t hresho ld vo ltage and
is equal to the gate voltage plus 0 .6V. Since
the gate voltage is entirely determine d by
Rd , Re, and the +12V supply of Fig. 2, t he
output sawtooth amplitude may be varied
over a wide range by cha nging the resis tor
values or the su pp ly voltage.

OUTPU T

•
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•

0 '

• 12 V

,,
Q'

" 2N60~
ron . ~ , ,,

cr • "O l "f:

"

"
r-, ' I~V

-
"" '0 K

•

eo '0 '
V -I~ V

"

have been changed from t he o scillator in Fig.
I , to simpLify plotting the graph of Fig . 3. A
negative voltage at Ein causes the op amp
output to go positive. cha rging CI with a
current equal to t he current cau sed by Ein.
When the output vo ltage o n capaci to r C I
reaches the threshold vo ltage o f 01 , the
progra mma ble unijunc tion transist o r (QI)

turns o n a nd remains o n unt il C I is dis­
charged. ( Resistor, Rc, limit s the peak
current through 01. ) T he op amp o utput
then returns to OV and t he cycle repeats.
thus generating a sawtooth ou tpu t wave­
fo rm.

e "

connec ting it to t he I V jack a nd to calibrate
the ear to 100 Hz by con necting it to the
I OV jack.

Circuit

The sc he matic diagram o f Fig. I ca n be
divid ed into four sec tio ns: the d e a mp li fie r,
the osci lla to r, the au dio am plifier and the
po wer supply .

T he de voltage being measu red is scaled
by op amp A I and its associated c irc u itry.
The voltages indicated o n t he input jacks
produce a dc amplifier output voltage of
-2.25 V. To prevent t he op amp offset
voltage from causing a continuous au dio
tone o r nonlinea rity a t low vo ltages, o ffset
null pot R6 is adjusted fo r OV o n IC
terminal 12 with no inpu t volt age applied .

A simp le, linea r, voltage-co ntrolled audio
oscilla tor circuit is co mposed of op am p A2
and the adjo ini ng compone nt s. T he circuit is
basically an o p amp integrator with a pro­
grammable u niju nction tran sistor to dis­
cha rge t he capacitor. To calibrate the
audib le vo ltmeter, variable resistor R7 is
adjusted for an oscil lator frequency o f 1000
Hz with +1.0V ap pLie d t o t he +1.0 volt me ter
inp ut jack. The audio o scillat or o utp ut is a
sawtoo th wave a nd has an o utp ut frequency
versus de input vo ltage relat ionship which is
ex t remely linear. Because th e voltage co n­
tro lled oscilla tor has possible applications
where differen t input voltage versus output
frequency relationships or different output
amplitudes are required, a deta iled de­
sc rip tio n of the o scilla tor circuit and its
cha rac te ris tics fo llows.

Oscillator

The voltage co nt rolled oscilla to r o r
voltage-to-freq uency converter used in the
audible vo lt meter provides a linear o utput
with a minimu m of part s. Because the circuit
ma y be easily adapted to a variety of ham
projects from an audible SWR bridge for
mobile operation to instruments fo r the
visua lly handicapped , a de tailed description
o f c irc u it o peratio n is give n .

Circu it Descripti on

The vo ltage con tro lled oscilla tor shown in
Fig. 3.is basica lly an op a mp integrator and a
disc harge circuit. Some component values

Output Frequency

The voltage-to-frequ ency converte r o ut­
put frequency is a function of the inpu t
current and the value 0 f C I , o nce the peak
output vo ltage has been cho sen . Since the op
amp inpu ts are a t ground potential and d ra w
negligible current,

I
. Ein
In = w-r­Ra

The refore , the curre nt charging C I will
eq ual Ein/ Ra . Given that the voltage o n a
capacitor is eq ual to the charge in cou lo m bs
divided by the capacita nce in farads.

oV = -
C
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Fig. 1. Construction of voltmeter.

one cycle is
fou nd above

The time for
charging time

the programmable uniiunction transistor dis­
charges the capacitor and the cycle repeats.
The time for one pulse can be found from
the threshold voltage and the charging rate.

T = V threshold
6 Vc l volts

secondvolts
second

Cl will increase at a ratethe voltage on
expressed by ,

6 _ Ein
Vc I - =R-a-CC""j'--:"==---C-

and that current is coulo mbs per second,
_01 - ­

S

When CI has charged to t he 01 t hreshold,

vhf CONVERTERSuhf

START

HEARING the
WEAK ONES ...

Very sernit i.-ee rys"l controll ed converters for receivi ng the VHF b;Jnds with
your prl'Sl!nt receive< or tr'l'lsce;"'er . Ideal for OX , FM, Satel lite reception or
for just talk ,ng 10 the lli'ng. A ll have builtin supplies for operatio n from
eitl'ttr 117 VAC or 12 VDC. 10 Meter output is standa rd. BeilUtlfully bu ill
Il1d e...efu lly ["ted with modern equipmen l.

50 CA. 50 - 52 Mt-il $85.00
144 CA. 144 - 148 MHz ••• .•. . . . .. . . . .•• .. . . • • $85.00
220 CA. 220 - 22S MHz • • •. •.•....... ... ..... •. $85.00
432 CA. 432 - 436 MHz •• ••• • •.. . . . . . .. . . . • . • • • $85.00

for hams••• SEE PAGE 33
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Fig. 3. Graph of input voltage versus output frequency f or the circuit of Fig. 3.

discharge ti me. Since C I discharges in 15 J1S

fo r the values given. the discharge time can
be considered insignificant in most cases a nd
the following approximation for frequen cy
be made.

I 6 v c lvolts
F = - = second

T
V threshol d

Combining the preceding into o ne formula
for frequency,

F = ;:;E;cin,,= ,,",= ,-;--;;-;,",,_
(Ra) (C l) (V threshold )

when Ein and Vthreshold are in volts, C I IS

in farads, and Ra is in ohms.
Linearity

The circuit of Fig. 2. was construc ted
using the co mponent valu es sho wn and was
calibra ted (by adjusting Ra) for 10V Ein
equals 1000 Hz out. With the input voltage
monitored by a FLUK E 8 100 digital volt­
meter and the output frequency measured
with a Hewlet Packard 5 223 L frequency
counter, a n input vo ltage versus output
frequency co mpariso n was made. The data
from that co mpariso n is plotted in the graph
of Fig. 3.

Betwee n the in put voltages of -0 .1 V a nd
-IOV, the largest frequency error was +0.3%
of the calibratio n frequency (1000 Hz) .

Audio Amplifier

The audio a mplifier consists of a dif­
fere ntial a mplifier (02 a nd 0 3) to shape the

AUGUST 1974

sawtooth waveform into a square wave and a
Darlington pair (0 4 and 0 5) current amp li­
fier to drive the speaker. Varia ble resistor
Rl9 is lo cated on the front o f the vo lt me ter
and controls the voltmeter volume. Induced
voltages from the speaker which could
damage 04 and 05 are discharge ; by D2. To
minimize a drop in volu me a t lo w frequen­
cies, direct co upling is used throughou t the
audio amplifier.

Power Supply
The po wer supply is made up of o ne

+1 2V and o ne -1 2V zener regulated source
and o ne + 18V source . The plu s and minus
12V power , the op amps, the test Circu it,
a nd the differential audio a mplifie r. The
+ JBV supplies t he audio power ampli fier. In
t he +1 8V supply, 0 6 ac ts as an electro nic
filter t o elimina te 60 Hz hum from the audio
out put stage. If a 3-wire power co rd is not
used, the voltmet er case should be grounded
by other means to insure hu m free opera­
tion.

Conclusion

Frequently in troubleshooting, the pre­
se nce or abse nce of a de voltage provides
su ffic ient test information to d iagnose the
circ uit. The au dible voltmeter aids the
trouble shooter by eliminating the need to
kee p looking at th e test instrument to
determine if th e desired volt age is prese nt.

. . .WA~AQC/9
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[u ge Electronics has spe nt 10 years now building a repu tation for customer service .
In the past two years, t his reputa tion has spread far and wide, and we've had a few
growing pains, but we fee l we've cured them, and can still deliver what we advertise
.. . better than ever.

Amateur Radio is our profession, not a sideline. We maintain a large inventory,
which is now computerized to min imize back ord er problems (we do have the m
whe n ou r supp liers just ca n' t del iver), and keep our shop well stocked to maint ain
your radio after the sale. Our computer will also furn ish you a used gear list which
is current as of the previous day's business . .. not a "padded" list of "what it will
cost if we happen to have it when you order."

We maintain telex li nks with almost all maj o r factories to speed orders, service, and
answers to your questions. Your letters are answered normall y the day they arr ive
(we admit to and apologize for so me delays recently while ou r computer was being
put into operation), whether you are buy ing or just asking for some advice or help.
We don't publish a catalog : .. just haven't had time to do that and give our kind of
personalized service. Your questions about equipment will be answered candidly ­
if we think an item "isn't up to snuff", we'll say so, because we want you
comp letely sat isfied , or we'd rather not sell you.

We will check your gear prior to shipment if you request .. . just a little added
insurance that you won't know the frustration of getti ng a brand-new radio which
doesn't work. We can finance through Genera l Electric Credit or Swan's Credit
plan, with 10% down. And we' ll tell you the truth about any backorde rs. If it's
going to be 6 mo nths, we' ll say so, not str ing you alo ng. You'll fi nd our service
after the sale is excellent too.

Now obviously this type of operation is expensive to run, and this is the only way
we're geared to operate. If you're looking for the last dollar of trade-in or the
lowest rock-bottom price, writi ng us is probably a waste of your time and ours. We
frankly can't compete with the non-servicing of small inven tory dealers. But if you
feel that spending severa l hund red doll ars wit h a company entit les you to the
consideratio n of being dealt wi th honestly and quickly, and being helped with
questions or prob lems, and trea ted li ke a valued friend . . . and you don't mind
spending a few extra dollars to get t hese things, then write us today . . . you should
be a Juge customer! ! !

ED JUGE ELECTRONICS~ INC.
3850 S. FREEWAY 11181 HARRY HINES BLVD.
FT. WORTH TX 76110 DALLAS TX 75229

Closed Sun. & Mon.
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MOLAND

Waller W. Pinner WB4MYL
7304 Lorenzo Ln.
L ou isviIJe KY 40 228

•

2 METER

BASE OR PORTABLE

T he Midland 13-500 144 MHz trans­
ce iver is an excellen t low priced rig.

The transmitter feature s I Wand 15W po wer
selec t io ns as well as au to matic SWR shut­
down to pro tec t the final . Transmit crystals
fo r 16, 3 4 a nd 94 a re supplied . On t he air
audio report s are excelle nt. Deviat ion is
adjusta ble a nd was factory preset to 5 kHz
on the unit te sted . The front pan el inco r­
porate s a sma ll transmit indica to r lamp ,
illumin ated chan nel indicat or ( there a re 12
availa ble ) and light ed S/rf ou tpu t meter
which is large enough to be read easily. A
rear mo unted accesso ry jack is provided fo r
co nnec tio n to a disc rimin ato r met er. tone
input. keyed + 12V for lin ea r con tro l a nd
gro u nd. A rear mounted ex te rnal spea ke r
jac k is provided which wh en used di sables

A UG UST 1974

the internal spea ker. Power connect io ns are
via a pigtail which incorporates an in-line

.,
ov,.

OIOOES
3A ec P.l.v.

Fig. 1. Base station supply for the Midland 13-500.

fuse ho lder. Also supplied is a mob ile
mo u nt ing bracket a nd hardware, plus mic
hange r cli p , spea ker plug. accessory plug and
two extra fuses. The o wne r's manual su p-
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19?4 -nrORLD
repeater
ATLAS

.......,. ..........--••

plied co ntains a co mplet e- schematic a nd
voltage check chart as well as a complete
sect io n by section circuit description .

The most exciting part of this litt le rig is
the receiver which boasts a t wo stage FET rf
amp lifier , a five sectio n hel ical reso nator
filter and a FET mixer. Trimmers are pro­
vided on all crysta ls (t ra nsmit a nd receive)
and all oscillators arc zener regulat ed for
stabil ity . Receive crystals are provided for
76 and 94.

As unpacked the sensitivity of the re­
ceiver was fou nd to be .21lV usable and .3J,1 V
for complete quieting. Although t he u nit is
small, the dual back to back circu it board

layo ut IS uncluttered and mechan ically
sound. The small side mounted speaker has
accepta ble audio quality and is not hidden
when the unit is dash mounted or flat on a
table.

An inexpensive base sta tion supply IS

sho wn in Fig. I .
A transformer delivering 18V at 3

amperes is no t a co mmon item. Therefore a
I 2V 3 ampere unit was modified as fo llows.
Select a t ra nsformer that has small spaces at
the co rners of the fra me window around the
o riginal winding. Add a pprox ima tely 26
turns o f No .20 teflon co ated wire by thread­
ing it th rough these spaces. My transformer
accepted 13 turns o n the top and bo tto m
wit h no diffic u lty an d when this add itio nal

LfII'lOWIRE

~~"'ASS=
SLEEVE

Fig. 2. Antenna for the Midlan d 13-500.

Sub-Audible tone

Encoder $8.95

Magazine. Peterborough NH - 03458

KITS

• Compatible with al l su b-aucnbre tone sy stem s such as
Private Line, Channel Guard, Quiet Channel, etc .

• Glass epoxv PCB 's & silicon xs trs throughout .
- A ny reeds, except special dual COIl types may be used :

Motorola, G.E .. RCA , S .D .L ., Bramco, etc .
_ All are powered by 12 vee.
• Use on any lone frequency 67 H z to 250 Hz
- Small stee 1.5)( 4 x .75"
• All parts Included except reed end reed socket
• Postpaid - Calif. residents add 5% sales tax

COMMUNICATIONS SPECIALISTS
P OBox 15 r a CA 2 2..''-__-'

Now thaI motl rl'peatert h...e been tehcemed and hun·
d<1lds 01 ne.... repeaters are on the ' Ir. gel this, the mott
complete lin of repaatert available anywhere, and be Illre to
hllY1l i t in you r glove companment when you travel, Of with
you when you fly so you know which repea tert to use.

This new 1974 edition 01 the R~ate. Atlat of all the
repeater$ in t .... world iI jun off me preiS. Thi$ edition, with
the monthly ~atet update in the 13 tleWspages. will keep
you POitm.
1974 Repea1.. Ati. of the World ••• ONLY

$.1.50

CFP ENTERPRISES
866 A idge Aoacf

Lansing, NY 14882

Central Upstate New York's
Mail·Order Headquarters

Specializingin Two-steter FM
and Quality Used Gear

Office and S alesro o m Hours by Appointment Only

24-Hour Pho n e : 607-533-4297
Send SASE for Monthly Listing of:

Used Equipment and Bargain Goodies
Trade-i ns accepted on both new and used
equipment . Cash deals get prepaid sh ipping in
t he Continenta l USA p lus a 1 5% d iscount o n
t he items on ou r r~ular listing!!!!1
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winding was properly phased the o utpu t
voltage was 18V ac. My power su pply was
ho used in a small cabinet wh ich also co n­
tained a 4 inch spea ker and a 50-o-50 /l A

_ II . cm STEEL ROO
SOLDE R TO PL259

(fiLL WITH EPOXY

,c::::::l,

. . .WB4MYL

Fig. 3. A S/8 Amobileantenna.

discriminator meter . The dial light shown
not only illuminates the meter but provides
so me low load regulation for the supply .
Power supply output on receive is 13 .2V and
13.0Y o n low po wer transmit. High power
t ransmit vo ltage was 12.7 (measuremen ts
made at 11 7V ac input).

fold Up Suitcase Groundplane Antenna

Porta ble operation from motels , etc ., may
be a little more convenient wit h the antenna
sho wn in Fig. 2. T he elements are No . 10
so li d co pper wire. These are lo o ped around a
3/8 long piece o f 3/16 in. brass tu bing . T he
tubing may be fou nd at most hobby stores.
So lder the radia ls to the t ubing. An S0239
co nnec to r is fitted to a 2 in . sq uare p late and
fitted with four banana plugs as sho wn . The
radials arc merely pushed on to the plugs to
assemble. T he driven element is a piece of
No . 10 wire so ldered to a banana plug which
is t hen inserted in the ce nter of the co n­
nector. A loo p in the top of the d riven
clement a nd a piece o f ny lo n cord will se rve
to hang the antenna from any co nven ie nt
location.

Fig. 3 . shows details of a 5/8"10. mobile
ante nna c o n s t r uc t e d from common
ma ter ia ls.

Set of FOUR Cassettes - N4

only $13.95 postpaid

Magazine - Peterborough NH - 0345873

~
'- "..,.."

" ., ' ,,«'
Slydy tile basics 01 r~dio lIlId electrollic theo,v ro yOY ...

call pill yay, NO'IH:' eu m. The whole works i, ollloUI one
houl ~lles. npliined $0 $Imply VOU can·' miwnder·
llind ,I. Youonly lellllmbel' i'boul 20"4 eidl timt you he•
• l.pt 101 rNd i tull - now you ClIIl lill.., 10 lh, IlIIl1
0\Oef lIIld _ . unl~ you k_ it cold. Study while you
dr..... ctu""lllynch. on tM lI.in or;n bed with.n ,.pho,.
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PLAYS ON AN Y CASSETTE PLA YER OR RECORDER

PARTS! • TUBES!
\,+-<.<' Send fo' "';f>i'i' 36 (:per

CORNELL'S 3~ lube
New Color per ~

Catalog tube IF NOT SHIPPED
48 Pgs. New Items IN LOTS OF 100 IN 14 HOURS '

4215S University Ave. San Diego, Calif. 92105

Coming Out Of Service
10 General Electric

Transistorized Progress Line
(TPLS) 150-170 MHZ Transcivers

30-50-80 Watts w/Channel
Guard

$125 Ea.-All Aa:s. Included
Prospect Communications

Route 2, Lawrenceburg, Tenn. 38464
Send Check-No C.O.D.
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I:]

How does the possibility o f going to hamfests.
o r any gathering of hams and making over 5100
sound to you? For more informat io n on becom­
ing a local representat ive for 73 Magazine. wri te

Director of Marketing
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A.E. McGee, Jr. K5LLI
2815 M aterhorn Drive
Dallas TX 75228

...KSLLI

Fig. 1. Circuit diagram of th e 115V to 230V
step -up transformer.

OUTPUT
2310 W,C

e a v
115 VINPUT

1;5VAC

A switch could be included in the lIS
volt ac line, because some curre nt will be
drawn from TI by T 2 even with no external
load . In my own case , using two 6.3V , lOA
transformers, the no-load secondary cu rre nt
of T I is 3.SA. The transformers supply 210
volts to a 6 5 watt load. and run only warm
to the touch.

The transformers must be phased prop­
erly . This is easy to check because if it is
wrong the o utput voltage will be zero . If this
happen s, reverse the connec tions to either
the primary or the secondary of T2. Since
the high-voltage winding of T2 may operate
at twice its intended voltage above ground
(depending on how the line cord plug is
inserted ) it would be a good idea to isola te
the core of T2 from ground by mounting it
on insu lated wa shers or standoffs.

O ccasionally you may find that some
otherwise desirable piece of surplus

elec tronic eq uip me nt is designed fo r use on
230 volts uc. Unless your ham shack has
bee n especially wired for 230 volts , it will
probably not be available at a wall socket.
You will have to either replace the 230 volt
power tra nsformer with the similar 11 5 volt,
uni t , or usc a step-up transformer to raise
the line voltage to 230 volts.

The use of a step-up transformer is by far
the simp ler method , but unfortunately these
transformers ar(~eldom fo.~n~ in junk boxes
or at surplus sales. However , ' a good sub sti -, . .
tute can be made fro m read ily availab le junk
box ty pe par ts by wiring ' tw o filament
transformers as shown in Fig. I. In this
circuit the isolated I 15 volts induced in T2
is added in series with a l I S volt line to get
an output of 230 volts (less a slight voltage
drop) .

The transforme r secondary voltage rat ings, .
may be any value, but they must be equal.

•
The curre nt ratings probably need not be the
same, although the only transformers that I
have tried have had identical ratings. The

•
230 volt output power rating will be some-
what less than twi ce the po we r (E x I) rating
of th e lowest · rated fi lamen t t ransformer.
For example. if 6.3 V, l OA transforme rs are
used . the power rating would be equal to 2 x
6.3 x 10, or 126 watts (or about 100 watts
to allow fo r transformer losses) .
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Noel Calvin
2683 Buena Vista Way
Berkeley CA 94708

UNIVERSAL

POWER
SUPPLY
circ uits com bin ing severa l ty pes of IC and
discrete co mponents , the situat io n can be­
co me impossible if you have only a single
voltage power supply to work with .

So what do you do? You can spend a
fo rtu ne on batteries - you ca n find another
hobby - o r you can bui ld th e Universa l
Po wer Su pply for u nder $50.

The Universal Po wer Supp ly is rea lly five
power supplies in one : 3 fixed voltage, 2
variable, each o ne regulated , and each one
cu rre nt limited at I .SA . The voltages avail­
a ble a re + 15 , + 5, -1 5 , variable 0 to -18, and

F o r a long tim e the lin e o pera ted power
su pply has been part o f the basic

eq uip me nt of the experime nte r's bench . A nd
up u ntil now a single variable su p ply has
been adequate for most purposes.

But now even the most novice experi­
menter uses in tegra ted circuits , bo th digital
and lin ear. And most ICs will o pera te pro­
perly off o nly certain closely defined vol­
tages. TTL requires +5. op amps + 15. com­
parators + 12, -6 . Even for simple circuits
using a single op amp a single voltage power
su p ply is inadequate . Fo r more co mp lex

..,,. oro
."
OUT

oro- ...
OUT

...,

V
0 - 20
VOLTS

6.

..,,.

.2 2W

68
82

""4"'+-1

4 70pF

.I.

2.41<

e

;;;

MR151 (4)

8 400"F

4 0 \/ '*

25.2 v,C.T.
2 .8 A

ESSEX
eesee

SPRAWE
360-842G04OB82A

Fig. I . Un iversal Po wer Supply
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.2
INPUT

""'-TAGE
REFERENCE

.,

. ..Calvin

E-~
IN

PIN I-INPUT
PIN 2-OJTPUT
CASE-GRCll.NO

BOTTOM VIEW • TO-3 {to
LM320--I(. LM3091( •LM340--1(

Theory

All the regu lators used in the power
su p ply work in ba sically the same way. The
blo ck diagram in Fig. 2 , is applicable to all
of the m.

Operation is simple . The error detector
compares a fraction of the output voltage to
the reference, and by controlling the drive to
QI keeps the ou tp ut voltage very close to the
voltage se t by R I , irrespective of load. The
cu rrent amp senses the voltage across R2
which is proportional to the load cu rr e nt
and overrides the error detector, cu tt ing the
drive to QI when the load current gets to o
high.

In the fixed voltage regulators QI , RI
and R2 a re all internal, while in the variable
voltage regulators they a re e xternal.

plywood , but any co mme rcia l case will do.
You may even want to build th e power
supply into your bench.

Fig. 2. Block diagram of integrated regulator.

Specifications

Outputs : +I SV +S% @ less than I% lo ad
regulation , l.SA ; +SV +4% @ . 1% load
regulation , l.SA; - IS V +S % @ less than 1%
load regulation , l.SA ; +2 to +1 8V @ . 1%
lo ad regulation , l.SA ; 0 to -1 8 V @ .0 I% load
regulat ion , I.SA. Input : IISV ac @ 7S W
ma ximum.

The TO-3 case is the 3 09 regulat or. Oth er regula­
tors were K package and are m ounted on the
reverse side of heal sink.

variable +2 to +1 8. The circu it ry uses sta te­
of-the-art integrated regulators so the Uni­
versal Power Supply is probably simp ler to
build than that o ld single voltage regulated
power su pply was.

Construction

There are o nly two ru les that need be
o bserved when building the power su pp ly :
I) Provide approximately 60 - 100 e m of
e xternally mounted heat sink for each fixed
voltage regulator and output transistors. 2)
Mount the output transistors as close to the
tC regu lators as po ssible.

All part s for the variab le vo ltage regula­
tors except the output transistors are
mounted on a vectorboard wit h T-28 termi­
nals, and the interconnections made on the
bottom sid e with wire .

I made the case for the prototype out of
aluminum Lbrackets, shee t metal and

The Universal Power Su pply. It has 3 fixed voltages
and 2 regulated. See text for de teils.
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REVE OF

Robert Baird W7CSD
3 740 Su m mers Lane
Klamath Fall, OR 9 7601

GROUNDED CATHODE

LINEARS

F or t he past several years grounde d gri d
linea r amplifiers have been all the rage.

A gro unded grid linear ass umes that you
have 50 o r 100 wa tts of rf d rive ava ilable.
Lots of hams do have such an excite r. On
the o ther hand . so me o f the less fortuna te
o nes may have an old ]OA or 20A or
perhaps they have picked up a bargain SB 10
on the used market. And even others may
have picked up a used rig for nex t to no thing
and modi fied it to DSB . T he n there is the
QRP ham who has invested in a n Argonaut
or a single band Justin which doesn ' t pack
quite enough wallop for long haul consis­
tently from ho me base. All of these point to
the need for a linear req u iring minimum
drive.

With the above in mi nd, I decid ed to
make a general investigation of grounded
cathode amplifiers. I decided to build a
skele ton amplifier from an alumi num chassis
and two ancient Nationa l all-ba nd tu ne rs
resurrected from the ju nk box. T he ce nter of
the chassis was a hole whic h would accep t a
rectangular piece of aluminum o n which
were mou nted differe nt sockets. T he
National all-band tuners are not at all a
must. A simplified circuit with changeable
coils will work just as well. Two tubes in
parallel cou ld be used instead of t wo tubes
in push-pull and 3 pi net work o u tpu t circ uit
might be better than the all-band tuner. If
you are going to change ha nds you eit her
have to have swiu.-hing or plug-in coils. I ha te
both and already had th e all -ha nd t uners. If
triodes are to he used wit h a pi neto wrk

A UGUST 1974

o utpu t , a split grid circui t wou ld be highly
desirable from the standpoint of neutrali­
zation.

The Push Pull Triode Linear

Triode tu bes in the grounded ca thode
configuration do no t req uire very mu ch
drive eve n in class B. Class AB req uires even
less and if you want to go all the way to
Class A you don' t need any po wer a t a ll.just
vo ltage . Since I had an SBIO I went the
class AB rou te . Fig. 1, is the circuit
diagram used for three di fferent sets o f
triodes. I used a pair of 25Ts (at least 20
years o ld), a pa ir of 100THs and a pair of
81 I As. If yo u are o ld enough to have so me
35Ts o r Taylor T 20s o r T40s in the jun k box
they would work eq ually well .

The subject of neutrali za t ion seems to be
a no no with the younger gene ra tion . Actual­
ly, neut raliza tion shouldn't be this frigh te n­
ing . It's a simple process and o nce perfo rmed
o n the highest freq ue ncy you ex pec t to use
will suffice o n all lower freq ue ncies. A well
neu t ralized ampli fier is very very stab le.
Look in any hand boo k fo r the simple
neutralization procedure.

I used a couple of tubular glass trim me rs
of the screw-in pist on variety fo r neutrali­
zing capacitors. I was a bit dou btful , but a t
less than 2000 volt s they didn 't blow up . A
couple of metal p lates mo vable wit h resp ect
to each o ther will work equally well. Usi ng
the 58 10 for a drive r, I was able to ru n the
25Ts up to about 200 watts de (400 watts
PEP) wit h no flatt ening o n the wave shape
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Fig. 2. Class " X" 813 linear amplifier.
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a nd finally decided 10 give it a try . With a
few minor modificat ions to Shrad er's circuit,
the result s were very encouraging. You
canno t call th is a class B linear o r a class A
linear or even a class AB linear since the bias
is different for every level of signal. So I

The Class "X" linear

Here 's one I ran into down in ZL land . A
chap down there told me , " This is really
great." " It can ' t be," I said, " if ever there
was a rule its the o ne that says you must
have a rock solid fixed bias supply for a
linear ampli fier. Whoever heard o f grid-leak
bias for a linear amplifier?" Well the fact of
the matter was that it sounded pretty good.
When I got back sta teside I discovered the
same circui t in Shrader's Elect ronic Com­
munication textbook . Shrader states: /t is
interesting to note that th e clamp tube
circuit can also be used as a linear amplif ier
fo r SSB. With no signal there is no drive on
the te trode or pentode amplifier and no
grid-leak bias, and the clamp tube clamps t ile
screen voltage to nearly zero. With weak SSB
signals applied to th e amplif ier grid , a little
grid-leak bias is produ ced. This hegins to
unctamp th e clamp tube and the amplifier
begins to amplify th e input. With stro ng
input signals th e clamp tube is completely
unclamped and the amplifier is free to
amplify normally using grid-leak bills. The
clamp tube fo llows th e SSB signal, acting as
a gating circuit for the amplif ier. Th is linear
amplifier does not require well regulated
screen and bias supplies, as do all o ther rf
linear amplifiers.

I began thinking about this st range com­
bination of grid-leak bias and the cla mp tube

E: .,.,T p op TO ron LOAD EG DC

r

x
x

)<::;;', I -«'+'>---.4--+1 _

--- - C l;"~~~~L+~-~BI4S TO GIVE RESTING
CUAR E ~T OF 4 PPI'lOX
!lOrn4 FOR 2!1TS

~C ' O ' I O P" GL4SS
TRIMMER S

Fig. 1. Triode linear amplifier for SSB.

pattern on the scope. They did get pretty
red . Both the 8 1Is and the 100THs co uld be
driven very well to 300 watt dc without
flattening. No doubt the IOOTHs could have
gone mu ch higher with a higher voltage. For
reasons of economy, as will be seen later, I
was limited to 1500 volts.

I never got around to a two tone test with
the triodes but the linear waveshape pattern
(horizontal Christmas trees) looked great
and reports from other ama teurs were excel­
lent. Since I was merely repeating that which
had been done many times before I had no
reason to be in doubt about the linearity of
such an amplifier.

I was actually using batteries for bias and
certainly a good stable bias supply is re­

quired for this kind of o perat ion , not shown
in sc hematic. The parasit ic chokes were
about five turns o f wire 1/ 2" diameter
around a 47n I watt resistor and were
necessary only in the case of the 8 11As.
There was no sign o f a VIIP parasitic using
the 2STs or 100THs. Of course some o ther
physical arrangement might y ield so mething
different.

Tetrode or Pentade Linears

,-,..--,r---(- ----

V I 8V~ -~!lT .e 1l4 .

OR lOO T...

If you jerk out the plate with the triode
sockets and replace them with sockets fo r a
couple of tetrodes or pentod es using fix ed
bias for class AB or class B and with much
reduced neutralizing capacity (maybe none
at all with certain tubes). the same kind o f
linear result s are to be ex pec ted. A pair of
4-6 SA 's, WE 212A'S, RK 20's, o r so me
other similar might be in o rde r. But I do not
want to bore you to tears. And I did want to
inje ct so mething new and different.

~C MBI!lO
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decided to call it the class X linear. The
secret to its success is that as the rf input
voltage changes the de grid bias and the de
screen voltages change in a nearly linear
manner with it. The result is a reasonably
linear power amplifier When I say linear, I
refer to the E-out vs E-in curve o f Fig. 2 , and
the fact that the two tone te st pattern is
pretty good and on the air voice quality is
quite acceptable. It is not as linear as a class
AB triode. On the other hand it sounds a lot
better than a class AB triode with 20 dB of
compression as used by many hams on the
air today. First of all you get along without
a special bias supply . Second you can get
along with pretty poor voltage regulation o f
the HVpower supply. Last , but not least, it is
a grounded cathode pentode or tetrode
amplifier which requires very little drive.

The 813 Class X Amplifier

Since I had an 81 3 in the junk box and
the 813 has had a pretty good reputation
since World War II , I decided to make my
class X amplifier using this tube. I pulled out
the plate with the fo ur pin sockets and put

Neutralizing was accomplished by bending
the pieces of wire with respect to each other.
If you just want to work 75 and 40 meters
(possibly 20 meters) you could probably get
along without neutralizing at all. The value
of R2 and R3 were found by trial and error.
These make things a little more linear by
providing higher resting current. If you use
some o ther tube you will have to do
likewise. Maybe you have 803s in your junk
box, or even a 4~250A or something else.

Results

Driving the class X amplifier with an SB
10 (which I scrounged for $20) and an old
HTI8 ' exciter ' which I borrowed (also
available for less than $20) I can run the de
milliameter up to cover 200 rnA without any
flattening on the wave shape pettern. On
voice inflections this means about 1500 volts
with my power supply. So we have about
300 W dc jnput which you can translate to
600 W PEP if you like. Even if you discount
ham politeness in reporting a little, it is still
a pretty respectable signal from the junk
box .

,.
'®I MB I~O

.r-; '"1- /. I 0 "': 1 ,~ ~~
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.004 '0 0

"~
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" 0,w
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.......

Fig. 3. Class X linear amplifier for SSB.

in another with an 8 I3 socket and an ostal
socket for the clamp tu be, Fig. 3.

Again, the all-band tuners are not neces­
sary and could be replaced with simple
tuned circuits that are switchable or plug-in­
able. I removed the former neutralizing
capacitors and replaced one of them with a
couple of pieces of bus bar (#10 wire).
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Power Supply

I have left the power supply (Fig. 4) for
last because any 1500 volt supply you
might have on hand will work very well. It
would be necessary to use a larger screen
dropping resistor for the Class X amplifier if
you drop all the way from 1500 V. In my
case I cobbled up a high voltage supply from
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a power transformer liberated from a de­
fun ct TV se t. A full wave voltage doubler is
used with a screen grid take-off from the
first half. I am well aware of the practice of
building a "stack" rectifier composed of
diodes and voltage dividing resist ors and
capacitors, but in this day and age when you
can buy a 1000 PIV diode rated at an amp
for 18¢, it is cheaper to put in twice 'I S many
diodes as you need and forget about the
resistors and capacitors. With a 700 volt
seco ndary the peak voltage is I OOOV ; so you
have 2000V PIV. I just stuck in four 1000V
PIV diodes on each side o f the doubler and
called it good. Filter capacito rs and chokes
came from the junk box. The 25 }1F 2500V
job is frosting on the cake and came from
surplus so me years back . Probably 10 }1F
would be enough . The spin-off at half
voltage for the screen grid seemed like a
good idea but is not entirely necessary. I had

(8 ) IOODV PIV IA m
I '

" \FORMER brIOl'F'tL A RG E . r IOOOVr

rr

"'
2!51'FVT2 500V

o , ' DPOT
TOGGLE IO"F v;"SWITCH 1000V

:;:c--"l
~

n- sow
TRAN S
FAD M
TV SE

Fig. 4 . Power transformer from large TV set.

the additional choke and capacitor on hand
so I put them in. You cou ld drop aU of the
way from the high voltage to the screen with
a single dropping resistor but it seems like a
lot of unnecessary heat loss.

Just to be on the safe side the first time
you turn on a new amplifier . it's nice to have
a lower than normal voltage avialable. So I
put in the SPDT switch to se lect either half
or all of the seco ndary of the power trans­
former . It's a nice way to reduce power if
you are talking to so meo ne across town .

The supply actually puts out 1750V at a
resting c urre nt o f about 74 rnA (plate
current plus clamp tube curre n t ). It ran a
little higher yet with the triode amplifiers,
drawing less than 50 mA resting current.
With a 250 rnA load , voltage drops to
so me th ing like 1400V. But with the duty
cycle of speech, voltage will be 1500V or
marc.

If you have a low power ex cit er, try a
class X linear.

. . .W7CSD

Be able to smile and look like you
believe it when he tells you what
a bargain it was!

70 73 MAGAZINE



If you like 2 METERS
·YOU'LL LOVE OUR

• • •

,

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

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

$22900
AMATEUR NET

includes plug-in ceramic mike,
mounting bracket and transmit and

receive crrstals for 146.94 MHz.

THE FM LEADER IN 2 METER AND 6 METER ... AND NOW 220 MHz



Don Van Sickle KBGOU
20295 wesrpomte Ct .
Southfield MI 48075

•

- 20 .7
=0+1 =1

- 28 .8
I

rule add

poin t according to tab le .
Example 24 x 1.2
Characteristics 1 + 0

If slide ex lends to left of
characteristics plus 1, thus :
Example 2.3 x 9
Characteristics 0 + 0

A mateurs can and do find uses for the
slide rule . Others sh un the slide ru le ,

because they find it difficult to deal with
decimal points. The following table and rules
will simplify this handicap .

Each number is assigned a characte rist ic
as follows:

For Division :

If slide extends to right of rule subtract
characteristics and place decimal according
to table, thus:

If slide extends to left of rule su b trac t
characteristi cs and subt ract I. place decimal
according to tab le , thus
Example 288 di vided by 8 = 35
Characleristics 2 - 0 = 2 - I - I

Don Van Sickle K8GOU

10000 to 99999 4
1000 to 9999 3

100 to 999 2
10 to 99 I

I to 9 0
.9 to . 1 - I

.09 to .0 1 - 2
.009 to .00 I -3

.0009 to .000 I - 4
and so on.

To Place Decimal Point in Multiplication:

If the slide extends to the right of the
rule add c harac teristics and place decimal

Example
Cha racteristics

320 d ivided by 1.8
2 - 0

= 178
- 2
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Ro bert Su ding W0LMD
370 South Queen Stree t
Lakewood CO 80226

SSTV

SCAN ,-,ONVERTER

...,
rIM.

1(1't11
SCAN CONVDTu

w
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C<mVJ "" ON 'OS. - 'K ...."

W/bLMD Scan Converter as built by K7YZZ.

T he ultimate slow scan enjoyme nt comes
from not just watch ing Ham TV p ic­

tures arriving at your house from across the
nat ion or world, but ac tually be ing able to
transmit your pictures back. This article
describes a technique which allows a person
to utilize almost any sta ndard TV camera,
fro m a $50 used survei llance camera to a
several th ou sand dollar commercial ca mera
and special effects generator, with no modi­
fication whatsoever to the camera, for t rans­
mitti ng SSTV.

Past Ca mera Designs
Severa l techn iques have been used in the

past to generate a SSTV signal from a
camera. The initial effort utilized a special
ca me ra with a vidicon designed specifically
for SSTV (Mac Donald , QST June, July,
August 1965). Other ama teurs util ized
plu mbico n tubes in ca meras designed to

opera te at SSTV speeds, with vary ing
degrees of success (Briles, SSTV Handbook,
1972. Suding, Unpubl ished circuit). The
plumbicons were generally used color TV
came ra tu bes. So me even tried using sta n­
dard vidico ns opera ting at slow scan rates,
b u t with rathe r d isappoint ing resu lts
(Taggart, QST Dec. 1968. Hu tto n, 73 Feb.
1969).

The mo st popular meth od, however, has
been the sampl ing camera. This has taken on
several amateur desig ns (Miller, CQ August,
1969. Stone, Ham Radio July , 1971. Miller
SSTV Ha nd book, 1972). and co mmerc ial
designs (Robot Research . Venus Scie ntific).
In a uni t of this design , a conventional
vidico n is operated near standard TV scan
rates, and then the picture is progressively
sample d fo r an 8 second period to build an
almost identical pic ture a t the SSTV rate
(M iller, CQ July 1969 ).
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Scan Conversion Concepts
A little discussion o f the difference be­

tween standard "fast scan" and slow scan
may help to clarify the principles of scan'
conversio n. Fi g. I, shows t he relati onship of
fast sca n to slow scan.

Unfortunately, wh il e each of these tech­
niques has worked, eac h al so presented
problems in operation. Units wh ich o perate
directly at a slow scan rate are quite difficu lt
to focus and get the shading righ t. Those
camera designs whic h sample can be viewed
at a fast rate , makin g focusing and aiming
simpler, if one is not annoyed by fli cker or
the need to continually switch scan rates.
The " home brew" sampler designs are
particularly vu lnerable to interface design
problems when trying to connect them to
cheaper cameras, and few wished to bu tcher
their high quality indu strial came ras for
SSTV usage. The need to rota te the camera
or TV monitor 90° is a nuisance.

specia l co nverte r might be buil t which wou ld
tak e the o utput o f the fast scan came ra,
exactly as it was desi gned , and , by use of
this "scan converter" wind up with SSTV. A
few designs were developed during 1972·73,
and th e resulta nt designs were ex plained at
so me SSTV "sta te of t he art " hamventlons
in 1973 (Tallent, Dayton Hamven tion, 1973.
Sud ing, Cape Cod Hamvention , 1973).

The design of these sca n co nverters (o r
" line co nve rters" as some pre fe r to call
them ) involved ta king o ne complete fast
sca n line every four fast scan frames. Over an
8 second period, t his resulted in the req uired
120 li nes. Since the fast scan line was
moving over 1000 times too fast, the video
data was slo wed down electron icall y by
mo ving the line o f video data rapidly into a
small IC "computer memory " chip, and th en
slo wly taking the line of video data out of

the memo ry IC over the four frame in terval
(1{ 15 second) which would inte rvene before
the nex t line sample. An aspec t ratio
difference was eas ily handled by elec troni­
cally th rowing away suffic ient fast scan
video data to have a square block of video
data. The apparent incomp atibili ty problems
went away, si nce the co nvers ion c ircuits
simplified to a ser ies of elec tronic video data
disposal units.

SLO W' SCANFAST SCAN

4 : 3
ASPECT RATIO

CL n
LINES 1: 1 12 0

FRSf J
1/1' 150 Sf C I LI NE ] Cl'-"-"-S-EC-,,-,,-,-4J

r
1/60
SfC t

FR AME

L:----_------:

Fig. 1. Comparison of standard TV to SSTV.

SSTV is just TV in slow motion . Speed
and reso lu tion are traded off fo r the capa­
bility to transmit pictures on the HF bands
due to the decreased bandwidth require­
ments. 480 complete fast scan frames (co n­
sideri ng the interlacing fr ames as just
ano ther fra me) will occur in the period of
o ne slow scan picture. Fast scan has over
twice as many lines as slow scan, and each of
these fa st scan lines shoots across the screen
a thousand times faste r than its SSTV
cou sin. To ma ke the difference comple te,
the fas t scan picture is wider th an high,
while the slow scan picture is square . What
an incompatible mess for simple conversion!

A few years ago, several amateurs thought
that perhaps things were not qu ite as incom­
patible as they might appear, and perh aps a

Why You Will Now Want to Use Scan
Conversion (Even though you used to think
you didn't need it).

The major reason for scan conversion is
that almost any TV camera can now be used
for SSTV transmission with no mod ification
whatsoever. The significance of th is state­
ment can only be apprec iated by those who
have tr ied to mod ify camera scan rates,
eli minate hum, and read untranslated
Japanese camera circuits. The video o utput
of the TV camera is simply connected to the
sca n converter, and SSTV comes au t o f the
scan converter.

Since the camera's scanning circuits have
not been touched, the direct video o utput or
the rf video ou tput may be attached to some
small TV set to show wh at the TV camera is
pointed at, and allow the operator to make
the usu al focusing, centering, light ing, etc.,
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Scan Converter K70LO - front view.

adjust ments. Since there is a horizon tal line
to horizontal line relationship , th e operator
is now prevented from getting 90° rotation
SSTV nec k disease.

Several of us have been bea ting the
bushes for TV cameras, and it appears tha t
used but usable CCT V cameras can be
obtained in most major cities for $50-$ 100.
Those wishing to reall y go " 1st Class" can
even buy interlaced cameras with zoom
lenses and use t he same camera for both fast
scan TV applications and SSTV. The cost of
a co mplete fast and slow TV camera
system, consis ting of a used but good
camera, the scan converter, and a small
t ransistor TV set monitor can be bui lt for
less tha n the cost of a commercial SSTV
camera alone. Besides, you get the pride,
honor and gl ory of say ing you did it
yourself.

WIlLMD Scan Converter

The essen tial elements of the scan conver­
ter are shown in Fig. 2.

The central design element of the scan
converter is the o ne line memory. All of the
o ther functional modules e ither supp ly inpu t
parameters, or util ize the memory 's output,
suitably converted. The memory is a single
IC, a quad 256 bit sh ift register.

The video data are qu ic kly loaded seq uen­
tially into o ne end of th is IC memo ry chain
and then slowly drawn o ut of the o ther end.
Obviousl y the video data movement must be
very carefully contro ll ed , so a set of clocks,
one ru nning around 5MHz and the other at
aro und 3.5 kHz are selected to precisely
contro l this video data movemen t.
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Scan Converter boards K70LO - board 2 on
left, board 1 on r ight.

This memory cha in is no t ab le to d irec tly
respond to analog signals, so spec ia l con­
verters change th e analog output o f the TV
camera to a digitized equivalen t. The digi­
tized equivalent is then passed down the
memory chain like pushing over a stri ng of
dominoes, and follo wi ng speed conversion,
finall y converte d back to an analog signa l.
This resultant slo wed do wn analog signal
drives a voltage controlled oscil la tor produc­
ing the FM tones of SSTV.

A sy nc stripper separates the fast scan
horizontal and vertical sy nc pu lses fro m the

.composite video signal coming from the TV
camera. These horizontal and vert ical sy nc
pulses could be directly brought out fro m
the camera - that's a No-No. No fa ir taking
the covers off the TV camera, remember.
These recovered horizontal and vertical sy nc
pul ses then contro l the video data clocki ng
and the conversion processes, and also pro­
duce the SSTV timings afte r su itable fre­
quency division.

As a special bonus, earlier design s of thi s
scan converte r have been modif ied so th at
t he scan converter will o perate o n ei ther 50
or 60Hz power line TV sta ndards. To select
e ither, a simp le jumper plug is u til ized,
though the jumpers can be hardwired if only
50Hz or o nly 60 Hz o perat ion is needed .

General Construct io n

Since. the sca n converter uses rather com­
plex logic switc hing a nd ICs not usu all y seen
in amateur designs, PC boards are highly
recommended. Since I am definitely not a
PC board giant, W80 ZA and K70 LO volu n­
terred to do the PC board layout and
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produ cti on effo rt. Two differen t d irec tio ns
were ta ken o n the PC board layou ts. K70LO
made a 2 PC board design which he intended
to moun t ho rizon ta ll y in a small cabinet.
W80ZA wished to mount his boards ve rti­
cally, so he made a slight ly sma ll e r se t of 3
PC boards. My o wn pro to ty pe is handwired;
bu t I would recommend hand wiring o nly to
th ose possessing considerable IC design and
constru ction ex perie nce. There is absolutely
no o pera t ional difference between the three
constru ction ve rsions.

I would recommend that followi ng a
selected layout, the power supply be wired
up first so th at subsect io ns can be ind io
vidually tested if the builder so desi res.

Most of th e wiring is not particularly
c ri tical excep t for th e sectio ns running at
rather high fre q uency , such as the clocking
section and the A/D converter 's output
section's run over to the memory. These
sec t ions should have ra ther short lead
length s.

Many parts are not particularl y critical
such as bypassing 3.3Il F and .OlJlF con-

protection given by th e 3 termi na l IC vo ltage
regul ators more than justi fies the slight
additional cost. Be aware that there is a
slight pin difference between the
LM 340/LM 309K and th e LM320 as shown.
The small 3.3Jl F ta ntal ums prevent poten tia l
regu la to r oscilla t ions.

Sync Stripper

The sync stri ppe r removes th e video
compone nt from the composite fas t sca n
video, leaving the fast scan horizontal and
vertical sync pulses. The MC174 1SC, a high
speed ve rsion o f the standard 741 op amp,
inverts th e composite video and raises the
sy nc level to a sligh tly positive leve l. T he
diode D1 01 charges the .047JlF condenser to
the peak value of the incoming sync pu lse.
The voltage d ivider follo wing perm its a leve l
to be set whic h will a llow th e sy nc pulse to
be cleanly separated from the video. T he
c ircuit has an automatic threshold setti ng
abil ity, and no adj ustme nt is req uired , even
when cha nging ca meras, unless the camera
has a n extreme ly poor sy nc pedestal.

•N." seo
CAN ANA LOG I DIGI TAL I VOLTAGE SCA
A DIGI TA L

ONE LINE
ANA LOG CONTROLL EDME MORY

CONVERTER CONVERTER OSCIL LATO R

SYNC CLOCKING

STR IPPER AN D
CONT ROL

,
s

Fig. 2. W0LMD Scan Converter - block diagram

den sers, but o thers have been carefu lly
selected . I have placed an asterisk nex t to
th ose parts whose value should be closely
adhered to unless the builder is very sure of
what he is doing.

Supply lead by passing has not been
drawn into the circui t;' but handwired
versions of thi s unit should heavily byp ass
the supply lines to ground planes using .01
disk and 3.3Jl F tan talum conde nsers in
parallel.

Power Supply

The suggested power supply is a simp le,
low cost u ni t whic h provides a ll o f the
regul ated a nd short circu it pro tected vol­
tages for the scan converter. A constructor
could use zener diode regulators, etc., in an
attempt to reduce cost, but I fee l the ex tra

A pai r of 74 12 1's functio n as pulse
regenerators and sy nc separator. The fast
scan sy nc pu lses co me ou t clean regard less of
the quality of th e sy nc pulses coming from
the fas t scan came ra.

Slow Scan Vertical, Horizontal and Sampling
Logic

Thi s digital sectio n is designed so th at a
maximum of function is accomplished with
a mi nimu m of parts and complexity, along
with no adjustme nts. After so me critical
reviews of previou s circuit desi gns, the
inc luded circuitry evolved in such a way tha t
the scan converter operates on 50Hz or
60Hz lines withou t majo r changes.

60 Hz o pe rat ion requ ires that o ne fas t
scan hor izontal line be sampled every 4 fast
sca n frames. 50Hz o peratio n will require o ne
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Scan conver ter and Moni tor ( W9L UO Mark
II) by WBOZA - front view.

fa st scan Iine every 3 fast scan frames. Ei ther
way, each li ne sampled will be progressively
lower then the prev ious line sampled by 2
lines, until slow scan vertical pulse time
occurs, at which time the sampling process
returns 10 the top of the fast scan screen.
The slow scan horizontal sync pulse is fired
at each sample time. The vertical sync pulse
is switch selec table 10 occur after 32 , 64,
120 or 128 samples.

The 7492 and the two 7493 's function as
up counte rs to detect when vertical sy nc
pulse time occurs. In addilion, Ihey function
as a "line to be sampled" loader. The pair of
74193's are wired as presettable down
counters. Each fast scan vertical sync pulse
loads the "l ine 10 be sampled" binary
number into the down counters. Each fast
scan horizontal sync pulse then reduces the
count by 1, and when the count goes past
the value of " 0", the line 10 be sampled is
presenl at the video input to the AID
section . Every fourth lime the count goes 10
ofor 60Hz or every th ird time for 50Hz, the
sample ga le will open for "'1/1 5750 of a

second 10 clock the "line to be sampled"
into memory.

The horizontal and vertical sy nc pul ses
are set to abOUI 7ms and 40ms respectively.
These sl igh tly lengthened pu lses make a
tremendous difference in marginal condi­
t ion s.

A digi tal readout may be included 10

show that the unit is, in fac t, scan convert­
ing, and tell the opera tor wh at portion of
the SSTV frame is being outputed, useful for
start ing tape recorders and movement
betwee n frames.

AUGUST 1974

Scan Converter and Moni tor by WBOZA ­
side rear view.

Clocking
The clocki ng sec tion controls the speed at

wh ich digitized video is moved in and out of
the memory lC, Fast sca n video is moved
into memory at about a 5MHz rate, and
moving this same video out at about a
3.5kHz rate accomplishes the scan co nver­
sio n and the aspect ratio convers ion. The
"'MHz rate actually moves around 300 digi­
tal samples into an IC capable of holding
only 256. The fi rsl 50 or so actually go right
out the other end and are lost. Aboul 200 of
the 256 digitized video samples wh ich
remain inside the memory are then pumped
out in the "'1/15 second thai the 3.5kHz
clock runs. Obviousl y, by selec ting the appro­
priate fast to slow clock ratio, the rightmost
and leftmost video bytes are lost 10 produce
the 1: 1 SSTV aspect ratio from the 4: 3 fast
scan picture. The faster th e fast cloc k, the
larger the leftmost port ion of the fas t scan
frame is omitted. The slower the sl ow clock,
the larger the ri ghtmost portion omitted.
Camera non-l inearities, spots, blemishes,
etc., can be avo ided by judicious clock speed
setti ngs.

IC217 develops alternating lOOns pul ses
needed for proper 2 phase clocking of
memory. The memory IC utilized requires
two elements or " phases" for each clock
cycle, one 10 move data into the memory
cells and another to move the data out of
the memory cells. The time between
successive clock pulses is contro lle d by
either the 5MHz clock or the 305kHz clock.
The aspect ratio is set by carefully adjusting
R224, the lOOn potentiometer which con­
trols the speed of the slow cl ock. Set the
contro l so that a round test pattern seen by
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the TV camera comes out round on your
SSTV monitor, assuming that the moni tor i~

adjusted correctly, of course.
The ICs a nd ci rcui ts used in this section

are a bit unu su al. The 74 13 is a du al 4 input
Sch midt trigger IC whic h fu nc tions very well
as an osc illator if a few hu ndred o hm resistor
is tied fro m its output to one or more of its
inputs. A conde nse r connected between
these inputs and grou nd establishes the
oscillatio n range. Lo gic circui ts hooked to
o ne o r mo re of th e input legs can sv n­
c ro no usly co nt ro l osc illatio n, by go ing high
(>+2V) to allow osc illation.

The MH0 0 26CN ( IC216) is a special two
ph ase clock d river by Na tional wh ic h con­
verts and inverts the TTL leve ls of th e d igita l
ICs to the MaS clock levels of +5, ·12
negative going pulses.

AID Converter

The analog to digital co nverter takes the
fast scan video signal and co nverts it to fo ur
weighted digital bits, 'IJ sum value mean ing a
b lac k signal, and 15 su m value a wh ite s ignal.
The co nversio n process must o perate at a
speed of ""5MHz o r better (200ns).

The gre a te r the number of weighted bits,
the h igher the video qual ity af te r convers io n.
Experimenta tions by hams and commerc ial
companies have concluded that a t least 5
weigh ted bits (32 shades o f grey ) are needed
fo r "h igh quality " video conversio n . How­
ever, as each digita l bit is added, the rnagni­
tude of th e conversio n process at least
do ubles. For SSTV transm ission the qu ality
potent ial of 5 weighted bits exceed s the
potential of the transmission lin k, so 4
weighted b its (16 shades o f grey) were used
in th is design . I feel th e resu lta nt savings in
circuit co mp lex ity and cost more than [usti­
f ies t he very slight reduction in ideal p ic tu re
quality.

T he AI D co nverte r e ncodes the video in to
the Gray code rather than a st ric t bin ary
po wers of 2 code. The Gray code is designed
so that o ne and o nly o ne b it changes in any
ste p in shad ing, th us making glitches caused
by samp li ng a t bit change time u nn oticeab le.
The resu lt is a sim pler AID circu it and a
vas tly improved p icture. The 711's are so
wired that o ne sec t io n will set the 7 11
output "on" when a certa in input potential
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is reached, and the oth er sec tion wi ll turn
the output "off" as the value continues to
increase beyond a preset point. This 711
characteristic enables an e ncoding circuit to

be bu ilt using o nly 1Y; gates for encod ing.
T he Gray code is explained in mo st books
about digital coding schemes,

T he incoming video is fed 10 a
MC174 1SC high slew ra te o p amp (IC20 l)
video driver which drives the 15 comparator
stages in parallel. A voltage divi der stri ng of
10n resisto rs is tie d at either end to a
variab le vo ltage source, + at t he top end o f
the stri ng, and · at the bo tto m. The fro nt
"WHITE" and "BLACK" controls are set so
tha t the whitest compone n t of the video will
t r ip shade 15 a nd the b lackest level ju st fa ils
to tr ip shade 1. T h is will give the trues t grey
scale, but the "WHITE" a nd "B LAC K"
controls ca n be set so th at video com­
pression takes p lace, and an over ly cont ras tv
pic tu re may be sent which comes th ro ugh
be tter under Q RM co nd itions. The simp lest
way to prec isely se t the con tro ls is to u se the
SSTV spect rum analyzer (Suding, 73 Dec.
1972, and SSTV Hand bo o k). TP1 3 hoo ked
to a dc osc illoscope w ill work fine to o .

Memory , DIA a nd veo
The memory section of the scan con­

verter rece ives the h igh speed Gray code
d igit ized video o u tp u t of the AID conver te r,
and de livers a slo wed d o wn versio n , The
o utp ut of the me mory is converted back
into a binary code by Excl usive O R IC2 13,
a nd then go es through IC21 4 wh ich a llo ws
positive or negat ive pictures to be se nt
Inversion is appropriate to " menu board"
operatio ns, si nce black characters on a wh ite
background fa re bet ter under mu lt ipath con­
d itions.

The DI A converter changes the bi nary
video into an analog vo ltage. Th is simple
c ircuit uses an "open collec tor IC ( ICl 04), a
7405, wh ich shorts a se t o f 4 res istors to
ground, thereby cantra ll ing the gain and
su bseq uen t analog voltage ou tpu t at pin 1 of
IC1 0 5.

The VCO is a n IC fu nc tion genera tor
wh ich produces bo th a tr iangu lar wave and a
sq uare wave o u tp u t. By u t il izing the t riangu­
lar wave o utp ut p lus the low pass ac t ive
f ilte r fo ll owing, an extremely clean sine
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Here's th book for every ham who
wants to design and build a digital
repeater control system (or who
wants to just think about doing
that). Contains sections on repeat­
ers, basic logic functions, logic cir­
cuit design, control systems, sup­
port circuits, mobile installations,
touchtone, plus a special section on
a "mini" repeater control system.
224 pages.
Hardcover $7.00 Paperback $5.00
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wave is gene rated, eve n at 1200HI. The
result is extremely "cr isp" picture s with few
transients, part icularly in the lo ne between
the sync and black frequencies.

I would advise using the exact R and C
values specified wi th ICI04, ICI 05, and
ICI 06. Notice that RIll through R I 08 arc
in a binary valu e doubling sequence. The
ideal sequence would be 5.5K, 11 K, 22K
and 44 K, so a bit of val ue selection with an
accura te ohmeter will produce a better D/A
co nversio n.

,
Auto Grey Scale Pattern Generator

The biggest trouble with most SSTV
stat ions is that they never use the full 800Hz
video bandwidth that they should be using.
A special circuit has been included in this
scan converter which multiplexes in a grey
scale over the 8 lines at the botto m of a 128
line frame. This grey scale faci li ta tes not
only monitor contras t/brightness adj ust­
ments, but also helps th e scan converter user
to adjust the BLACK and WHITE com­
pression controls by comparing the blacks
and whites in the picture .displaved on his
monitor with the grey scale displayed at the
bottom of the sc reen. The grey scale al so
provides handy marker pulse s o n the spec­
trum analyzer or the de oscilloscope hooked
to TPI4.

60Hz operat ion will have 4 shades o f grey
with the whitest shade appearing at the left
side of the screen and the black shade on the
right. 50Hz operat ion will have 3 shades of
grey with the whitest shade on the left aga in,
and the blac k shade on the right.

The circuit is wired so that it detects the
last Y, second of each 128 line frame,
establishes clock gat ing pulses, and multi ­
plexes the grey scale with the converted
video into the D/A conve rter. A 7420
(IC309) is used in the up counte r section to
detect the last Y, second of each 128 line
frame, and drive the horizontal sy nc si ngle
shot during this period. The output of IC309
serves as a grey scale gate to the 741 57.

The converted video feeds one se t of 4
inputs to the 74157. Sel ected up counter
clock pul ses arc fed to the other se t of 4
inputs, designed so that their binary combin­
atio n will produce the grey scale during the
last lI, second period.
•
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PARTS LIST
Cap":I1~

C l. C4 lOOO~F , 3SV Eleclro lytic
C2, C3, CS. C6 1000~F , 15V Electroly lie
C1. CS 3.3~F , 35V Ta ntalum -

Mallory TA$33SK03SPOC o r equivale nt.
C9. Cl 0, err . C12, cno.Cl 11 ,
C11 4 . C210 . C21 1, C212, C216 .
C217, C218. C222, C223. C224.
C22S, C229, CJ06, CJ01, C308,
C309, C3 10 3 .3 ~F , 15V Tantalum -

Mallory TAS33SKO l 5POA or equ ivalent .
C13, C1 4, Cl S. C16 . . . . . . . . . . . . . . .. . 001 ~F Disc Cefa!"ic
Cl 0 1, C102, C l OJ . . . . . . . . . . . . . .. . 33 ~F . 10V Tanlalum -

Mallory TAS336K010P0C or Equivillient .
C l 04 ' , C100 ' , C303 ' .. . 041 .L1F Mylar
C l 0S, C30 1' , OOI .LIF Mylar
Cl01 Mallory TAS415KOIOPOA o r EQuivalenl.
C10S' 01 IlF , Mylar
Cl 12, Cl 13, cu e, C21J, C214.
C21S. C219, C220 , C221 , C225.
C226. Cn1. C230. C23 I ,
C3 1 1, CJ 12. CJ 13. C3 14 . C315 . . . . . . . . .. ..0 1 IlF O,sc f era mic
Cl 0 9 ' 000 1lF Mylar
C210. C20 2. C20 3 2 2 1lF, 15V lan talu m

Mallory TAS226KOl5POC Of equivalent.
C204, C20 5 560pF Mica
C206 ' ,C207' .41pF M~

C20S ' 1.8 J.lF, 15V Ta ntalum
Mallory TASI8SKOl5POA or equ Ivalent .

C209 ' . . .800 p F Mica

C302 1.L1F Mylar or Equivillent.
C304 ' 1 ~F . 10V Tilntalum -·

Mallo ry TASl 0 5KOI oP OA Or eQU iva le nt .
C30S' . 6 .SpF . 6 V Tan lalum -

Milliory TAS68SKOO6POA Or ~uivalent .

0.0 ....

01, 02. 0 3, 0 4 . 0 5 . . . . . . . . . . . . I N4002 o r eq uivale nt,
0101.0102,0103 l N9 14

lnle<Jl'iIIted ClrCUIU
lCI LM309K
IC2 LM340/12
leJ LMJ20/12
IC4 LM320/5
IC101 .1 C1 05 14S8 o r 5558
lCl 0 2,IC201 (Motorola l MCI14I SC·Pl
lCl 03 1 10
lC104 1405
lC106 NE566
IC202. lC20J . IC204. lC205. lC206. lC201,
IC208.1 C209 1 11
IC21 0, lC3 09 7420
IC21 1. leJ03. IC310 1400
lC2 12 1402 0,2502
tC213. 1C21 4 .. 1486
lC21 5 14151
lC216 (Natlonall MH0026CN
lC217 74 123
IC2 18 7473
IC219 7413
lCJ01, leJ02. lC31 1, lC312 . . ......•.. 74121
ICJ04 7492
leJOS, lC300 , 1493
IC3 0 7. 1C308 74193
IC401 1447
1C402 1 segmenl LED RI'OOOU I

MAN·l , etc.

Xlmr, Led Readoul and ICs ava,lab le from Solid
Sla le ;n MO. IC 14 available trom GodbolJl CA.
ICI02. lC201 , IC21 2 and IC216 ava ilab le 'rom
HamiltonfAvn et Elec lronics 340 E. Middle'ield
Rd. , Mounlain View CA 94041 .
Trillnsist~

0101 .0301 2NSl34ete.
0 102 2NSI38etc .
MIscellaneous

F l - lA Fuse
Sl - SP OT Switc h
52 _ SP 4 Posit io n ROlary Switch
53 - SPST Switch
T1 - 24V Cen ter Tapped, lA Iransformer
Ie socket _ as desired
, - Value consid«ed some what Critical lor proper
operence.
t:> See te KI fo r Iurther eKp la nat ion 01 p te<:ise
viIIlue.
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A"",nors 1%watt S%I•
R 1 . . 21'1
R2. R4 IMPOI
R3 . 4 11'1
A10 1
R102. RllO'\' Rl20 ' , R301 ' 1 2k
R103.All1 2k
Rl04 3.3k
R10S, R216. R30 3 ...............•. .. . .470
RI06, R221' , R222 ' 3 .9k
RI01, R124' 4 .7k
R10S' .4 3 k
R109' 22k
R1UAR1 13,R I26 5.6 k
R11 2 1k
Rl14 Sk PC Pot
RIl S l()lcPCPot
R I16· .R30S· 8 .2k
R l 1S Sk PCPot
Rl 19 ' 1.2k
R1 21' ,R I23 ' R12S 1Ok
R122 . .. ...........•............. . .. 4 .3k
R201 , A202. R203. R204,
R20S, A206, R207, R208,
R209, R210. R21 1, R212,
R2 13. R214 10
R21S, R223 100
R211. R218, R219, R220,
R226, R221. R228, R229.
R230. R231 . R232, R23J . ..... .. . ...•.. 3 .6k
R224 100 PC POI
R22S ' 160
R302, R306 I .Sk
R304' 21k
R301 220

R401 . R402, R403. R404,
R40S, R406, R401, R408 200

PC boards:
3 board version - drilled $30 ppd. W80ZA _
Russ 5ie-rt. 1411 Lansdale Rd. Colu mbus OH
43 22 7.

2 bo....d version dri ll e d - $30 ppd. Undr illed _
$20 ppd. K70LO - J im Oldaker. 2930 Sorrel Way ,
Euge ne OR 9140 1.
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SO/60Hz Connections
A single sc hematic, Fi g. 3, is included

which uses special notation to show how
jumpers are connected to run on either 50 or
60Hz lines. Obviously, connect only the
labeled set which is appropria te to your

si tuatio n. Be sure to pu t in all of the needed
50Hz or 60Hz jumpers associa ted with
IC304, IC305, IC309 and IC215. The PC
boards available through either K70 LO or
W80ZA have the necessary jumper spots
brought to a commo n socket, and a 16 pin
plug is used for the needed jumpers.

Testing
The scan co nverter may be tes ted sequen­

t iall y by inputting video from a TV camera
and looki ng for the incl uded oscilloscope
patterns at the test points indica ted. The
sequence to follow is the fu nctional se­
quence followed by the section t itl es of th is
artic le.

Onl y four adjustme nts are found in the
scan converter. Three of these se t the key
VCO frequenc ies of 1200, 2300 and
1500Hz. The easiest way to get this section
init iall y on frequency with no camera input
is to:

1. Attach a freque ncy counte r to the
SSTV output.

2. Disconnec t the 1N9 14 (0103) lead
going to pin 1 of ICI 05.

3. Adjust the sync pot (R118) for
1200Hz outp ut. Reconnect the 1N914.

4. Place the video inversion switch in the
"invert" position.

5. Adjust the "wh ite" control (R11 4) for
2300 Hz.

6. Pl ace the video invers ion switch in the
"normal" posi tion.

7. Adju st the "black" control (R11 5) for
1500Hz.

Later adjustme nts are eve n si mpler once
the above "ball park " adjus tments have been
made. With no video input, ground TP29.
Adjust "sync to 1200Hz. Remove ground,
switc h to "invert" and adjust "white," then
switch to " normal" and adjust " black. " The
seque nce 1200, 2300 and then 1500 is
necessary 10 avoid control inte rac tion. The
VCO circuit is designed so that once these
video limits have been calibra ted, no video
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exc ursio n wil l exceed th e allowed
150Q.2300Hz video band .

.The re ma ini ng adjustment is the aspect
ratio control which is ad justed for a resul­
tant square SSTV picture with video input
to the scan converter , as previously stated.

Operation

Once the scan converter is operating
satisfactorily, the only adjustments ever
touched are the "black" compression and
" white" compression contro ls on the front.
Adjust the beam, target and focus controls
on your TV camera for as sharp and con­
trastv pictu re as possible. At th is poin t you
should see some kind of a scan converted
picture on your SSTV monitor. Adjust your
monitor control s so that the black secti on of
the grey scale pattern is just bare ly black on
your monitor, and the white section is not
overly whi te. The correct setti ng of your
monitor brightness and contrast contro ls will
then all ow you to very clearly see the 4
shades of grey at the bottom of the screen
(assumi ng you have the scan converter frame
timing se lector swi tch to "8 seconds + grey
scale" position .

Now adjust the "white" compression
control so that a white area in the SSTV
picture just matches the intensity of the
whi te pattern, and adjust the " bl ack" com­
pression control so that blacks in the picture
area just match the black pattern . For the
tru est grey scale rendition, you shou ld avoid
the evident pure black or pure white in your
picture. However, fo r greater "punch" in
QRM or weak condit ions, advance the
"bl ack" and " white" compression controls
for considerable black and wh ite clipping.
Col or pictures can come out ve ry well by
proper bl ack and white compression. I can 't
stress the value of the spec trum analyzer too
mu ch.

Credits

I would like to thank the large number of
SSTVers who have helped wi th the design,
evolution and testing of thi s scan converte r.
I would lik e to particularly thank George
Kinder, W80ZA, K70LO, W6MXV, W9NTP,
K7YZZ and WA7MOV.
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Emil E. Hrivnak W3HPX
1 9 Win dmill Road
Enfield CT 06082

HOUSE CLEAN ING

The Logica Way

IIN (' " ,.., SOllW basic technique« to hel" y o // with ich at .'I' ('m s a! lim es to
be .a bsolu /ely mitulbogl!lill g eire u iIry .

E very profession has its tricks of the
trade which makes things easier, such

as the fisherma n knowing what bait to use
and the right dep th to fish at for a part icu lar
catc h, or a farmer knowi ng the best planting
t ime and the r ight fert ilizer to use, or a n rf
design engineer knowing the best t.C ratio
for a pi-tuning network. Most amateurs are
not we ll versed in all f ie lds of elec tronics but
by so me magic combina tion we get o ur
c ircu its to wo rk . Knowing a little more
about the tricks of the trade could have
made things much easier though. I'd like to
present some digital guidel ines prac ticed by
mo st digi tal desi gneers in hope of ma king
your nex t d igita l piece of gear easier to
design and quicker to check ou t and put o n
the air.

Since most artic les appearing in ham
magaz ines are using TT L logic , becau se of its
wide avai lability and low pr ice, I'll direct my
comments accordingly. However, no matter
what logic family you use the same basic
techniques apply.

The most commo n abuse in TTL circuits
is to leave unused inputs to gates, flip flops
a nd counters floating, Unfortunately, many
TTL devices will operate with a floa ting
input, but they are very noise susceptible
and you' re aski ng for unreliable a nd inter­
mittent o peration with the high intensity rf
fields present in the average shack. A 1K pull
up resistor to vee on those input lines and a
.001 /IF capacitor to grou nd on inputs
coming fro m the outside wo rld, such as a
key input to a keyer, wi ll cure most pro­
blems encountered in home brew digital
equ ip ment. No TTL manufactu re r recom­
mends leaving unu sed inputs to gates o r flip
flops fl oatin g. Dependin g on the logic state
desire d, they shou ld be grounded or pulled
up to vee through a 1K resistor. A single
resistor can ha ndle from 15 to 30 unused
inputs. It 's not necessary to use a separate
resistor for eac h. They could be tied d irectl y
to vee if you can guarantee that vee will
never transient above 5.5V. Manufacturers
clai m that inputs above 5.5V may damage
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Fig. 2. A typica/ ";- by 77 circuit.

Fig. 1. A typical";- by 7 circuit.
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I hate to eve n mention the fo llowi ng
becau se it leaves a sour taste, bu t. ..so me
designeers(?) would have been tempted to
use a RC filter on th e reset line to length en
th e rese t pu lse, see Fig. 4. A TT L gate has a
lower impedance when pull ing to ground
th an when pull ing to VCe. Gate A pulling to
ground will disch arge capacitor C relatively
fast ma king reset go high. When the first of

Fig. 3. A ";- by 77 circui t wi th a clean rese t.

sell most all devices they make and some are
much faster than the typical values, and
some jus t sq uea k by th e slowest times listed
o n th e sheets. And, by th e way , look at the
guaranteed numbers agai n on the spec
sheets. They are valid o nly for 5.000V and
25° e. Over te mperatu re and vo ltage limits
lab measurements have shown that a 2.7 to 1
multiplicati on factor can be applied to the
typical values. Becau se o f the se factors I
have see n th e reset circuit in Fig. 2, fail
occasio nally o n str ings of 2 counters and
very freq uently o n str ings of 3 or more
counters. By adding a latch consis t ing of two
nand gates to the reset circui t y ou can
guarantee a good reset every time. Fig. 3,
shows th e addit ions necessary . The reset
pulse will always be Y, of a cloc k period
wide, and at the highest clock ra te you can
use t he counter, the reset will always be
wide e nough to do th e job.
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th e junction. Why risk it? It 's safer to use a
lOt resistor that provides current lim iting
than to trust your regul ator not to over­
vo ltage o n a load transient.

Racey Resets

Another area where trou ble can develop
is in resetting cou nters. A 54/7490 is a
decade counter. If we have a need for a
d ivide by 7 counter we might use the c ircuit
in Fig. 1. Th is circuit is usu ally sati sfacto ry
but now co nside r Fig. 2, a divide by 77
counter using two 7490's. The reset pulse is
high a t count 77 o nly u ntil the f irst of th e 6
inputs to the 7430 gate goes low. If the units
and th e tens cou nters are no t matched as to
the minimum required reset pulse wid th, the
uni ts counter, fo r example, could get reset
causing th e reset pulse to go away befo re it
was up long enough to rese t the tens
counter. Don ' t always believe the typical
times fo r reset widths, propagat ion delays,
etc ., in th e spec sheets. TTL manu facturers

CLOCK

CLOC I<

CLOCK

•
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Fig. S. A preferred m ethod of powering ICs

oc

oc--

fo r each 3 chips or a .01 to .1 J.lF capac itor
for each 5 to 6 ch ips will help redu ce noise
o n the VCC li ne due to the large cu rrent
spikes drawn when TT L outputs switch logic
states. And keep those leads o n the capac i­
tors short, not 3.8 1cm (l W') as they come
from th e facto ry . That 3.8 1CJ!' (nl") le ad
looks very indu ctive at the frequ ency of the
noise you're t ry ing to filter ou t, and the

QE SE T

1/6 7404

Jo(5(T JoUEr, -< , TENS74 90 UNITS 7490
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~

'"CO

"'"•
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Fig. 4. The way not to leng then the reset pulse for
a -:- by 77 circuit RC networks are a no-no in
digital circuits.

eLOc. t<

the counters responds to the reset and gate
A goes HIGH, it does not charge up the
capac itor as fast. The reset pulse is
len gthened some. This is a bad desi gn prac­
tice espec ia lly in critical circ uits, because the
time co nsta nt is not reliably predic tab le .
Digital gates were not designed to be o per­
a ted this way, and I have seen the outp uts of
gates blown because the C was too large and
the R too small and the junctio n couldn 't
take the transient surge whe n try ing to
discharge the capaci tor. You shou ld never
have to resort tb a RC networ k; there is
always a way t6 do it RI GHT ! I don't know
of a professional digital designeer that wou ld
.even consider a RC network in a circuit.
Resistors are used only for pull ups, and
capacitors are for bypassing VCC to
ground!!!
Power and Grounds

There are several ways of supply ing
power and ground to the ch ips which are
satisfactory . I don't think anyone is capable
of saying which is the 100% best way, but
good practice is to establish a single point
grou nd and a single po in t VCC location in
the su pp ly sect ion of the equ ipme nt. Each
ca rd or gro up of ICs should have separa te
VCC and grou nd lead s bac k to the supp ly
terminal s as shown in Fig. 5. This single
po int ground is probably the best place to
establish chassis ground . If you have disp lays
or la mps, don't ground them to the chassis,
but use a ground wire back to the single
point ground . The mo re bypass capacitors
ac ross VCC to ground the less noise there
will be in the circui t. A .001 J.l F capaci tor
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Fig. 6. How no t to power I Cs. A digital clock
powered th is way fai led to opera te properly .

effec t of th e capac itor is lo st if the leads
aren' t short A few electrolv tics o r tan ta­
lums, 2 to 50 /IF, a rc a lways help ful, too.

Don' t po wer your ch ips as shown in Fig.
6. I pu rposely wired a d igital clock th is way
to sec what would hap pen and it cou n ted
erratically every time the furnace went on,
the e lec tric igniter in the gas cloth es dryer
went on, the dehumidifier wen t on, and
wo rst o f all any t ime the transmitter was
turned o n. Clea ning up th e power and
grou nds as indicated in Fig. 5, cured a ll the
proble ms.

Synchronous Circuits

The best advice given to me and that I
can pass alo ng to anyone tinkering or start­
ing in digita l design is to avoid th e use o f
p rese ts and clears o n flip f lops except wh en
absolu tely necessary. These cases may be
when a manual reset is needed to initialize a
system after power turn on, or to force a
system shutdown, or in synchronizers (an
example later) where the preset or clear
pulse is sy nchronous with the system clock.
Usc o ther than this can sometimes lead to
d iffi cu lt to fi nd race pro blems. Bringing in
inp uts d irec tly to prese ts and clea rs of f lip
fl ops is the mo st noise susceptib le th ing you
ca n do. A noi se pulse can easily trigger a part
o f the circu it The best design is a sy nch­
ronou s design where all flip flops arc c lo cked
together from a common system cloc k. All
next sta tes for th e flip f lo ps arc de fin ed by
the logic ci rc ui try . A ty p ical 7474 D type fl ip
flo p has a setup time of 15ns. Th is means
that nex t state informa tion mu st be present
and stab le a t the D inpu t 15ns before the
cloc k rises. If noise is st ro ng eno ugh to get
into the logic c irc u it it can onl y affec t
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operation if it occurs within the 15n5 win­
dow prior to the clock edge. Actually all
gate delays from the poi nt of the no ise
in jec tion up to the 0 inpu t mu st be ad ded
up, but even in a typical syste m if the noise
is go ne 50-7 0 ns before clock it won't cause
p ro ble ms. The probabi li ty o f no ise h illing
this narro w window is much smaller than the
100% probabil ity of a noise pulse presetting
or clearing a fl ip flop if these inpu ts go
d irec tly to the o utside world.

Race or Initial Conditions

If yo ur digital circuit lo ok s li ke it sho u ld
work o n paper , but d oesn 't wh en you bu ild
it , (and a ll wiri ng mistakes arc o ut) it cou ld
be a race co nd it ion. You could have a timing
o r decodin g sp ike wh ich is triggering another
part o f the circu it a t the wrong time. Th at's
wh y it's bes t to c lock all fl ip fl op s from a
co mmo n system clock, rather th an through
levels of lo gic decodin g where p ropagation
delays o f gates can genera te sp ikes o n an
o utpu t Fig. 7, shows a d ivide by 100 c irc u it
usi ng two SN74160 synchronous decade
cou nters. The carry o u t of the units coun te r
is high only when it has reached a fu ll cou nt
of 9. It enables the ten s coun te r to advance
o n the next clock pul se , and a t the same
time the units coun te r will go to the ze ro
sta te . Count 19 is d ecoded and ga te X goes

CLOC K
r-,

~ I

1 41 60 UNI TS - 7416 0 TENS

'--- t. t ARRY ENABLE
' 0'.. " " " " ea c a "j f, A DI~E eY

74 0 4'S
7402

i i'
x SH IFT

74 30 '. REGISTER

COUN T

B 9 10 II 12 17 16 19 20 21
CLOCI<

"

x
\.

SPjl<E DUE TO RACE CONDI TIO N

Fig. 7. Illustration o f race in a digital circuit. Spike
on gate X at counter tmnsisuon from s ta te 9 to
stat e 10 causes incorrec t clock ing of shif t register.
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LOW when the counters are at sta te 19.
When they are clocked agai n to cou nt 20,
gate X will go HI GH clock ing the sh ift
registe r. The sh if t register is supposed to be
clocked on ly once for each 100 inpu t clock
pulses to the d iv ide by 100 cou nter, and for
purposes of this example, it is to be cloc ked
when the cou nte rs go from sta te 19 to sta te
20. If the two cou n ters are no t ma tch ed as
to propagation delays, the outputs of the
ten s counter could cha nge fir st , and at the
tra nsi t ion f rom coun t 9 to count 10, A2
could go HIGH look ing like a 19 decode
before A1 and 0 1 go LOW really ma king a
10 decode. A sho rt sp ike cou ld occur o n the
o utp u t o f gate X, lo ng enough t o clock the
shift register, but short enough tha t you
wo n' t see it without a good high freq uency
sco pe. T he possibi lity of th is spike occuring
increases if the te ns counte r is very fast, and
the un its cou nter just passe d the slowest
de lay times allowed by the manufac turer for
the device. Changing the circuit to that of
Fig. 8 , will cure the race pro blem. When
sys te m clock goes LOW gate X is d isabled.
T he counte r is clocke d 1 gate del ay late r and
the n there is Y, of a bi t t ime to allow the
inputs to gate X to setup and decode sta te
19. Then clock goes HIGH ma king gate X go
LOW. When clock goes LOW at the end of
the bit time both the coun ter and the sh ift

register are clo cked toge ther, and gate X is
disab led again for Y, a bit ti me to allow the
other 7 inp uts to gate X to se ttle aga in. T he
shift register will be clocked o nce and only
o nce o n the t ra nsi tio n of the counters fro m
state 19 to state 20 and the race is over.

If your circu it usually works but every
ti me you turn it o n it malf unctio ns fo r a
short period of t ime, you pro bably have
fa iled to c heck th at a ll in it ial cond it ions th at
you thought were there are satisfie d. Take a
good loo k at the c ircui t and try to see what
would happen if so me flip flop didn't star t
in t he right condition you assu med it would.
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Fig. 9. Swi tch de bouncer circuit. Ou tput A goes
LOW when switch is pushed. Output B goes HIGH
when switch is pushed.
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Fig. 8. How to c lean up the race condition of Fig .
7.
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Fig. lJ . A circuit that produces four clock pulses each time the push-button sw itch is pressed .

1/6 74 0 4

•
Fig. 10. A sy nchronizer that produces o ne output
pulse one clock period wide, synchron ized with the
clock for each switch closure.

Draw a timing diagram if necessary and you
should find out why your circuit starts off
wrong.

Useful Circuits
Some helpful circuits that you might be

able to use when testing your digital circuits
are shown in Fig. 9, 10 and 11. As you know
mechanical switches bounce for several milli­
seconds when closed. If you try to generate
a single clock pulse from a switch closure
you will really get many because of the

contact bounce. Fig. 9, is a switch de­
bouncer used frequently to generate a single
pulse on a switch closure. The only require­
ment for it to work is that the wiper o f the
switch ju st bounces between a contact and
an open. If it bounces against the opposite
contact (which most don't) then the latch
will alternate sta tes and not produce the
single output desired .

Fig. 10, is a circuit for a sy nchronizer. It
produces a single pulse one clock period
wide, synchronized to the clock on each
switch closure. When the switch is closed the
de-bouncing latch goes HIGH and clocks flip
flob B HIGH. The next c1cok pulse clocks
flip flop C HIGH and resets flip flop B. The
next clock takes flip fl op C LOW and the
circuit is ready to go again.

If you need a circurt that generates a
burst of clock pulses each time you press a
switch, for instance 4 clock pul ses, then use
the circuit in Fig. 11. Modifications can
produce any number of clocks that you
desire. If you haven't mastered the art of
writing the next state equations for a digital
circuit , or don't even know what they are,
then draw out a timing diagram. That's the
next best way to get going.

So let's get those pencils out, erase the
race in those designs and go digital.
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REASONS TO SUBSCRIBE:

One Year Sub Saves
OA one vear subscription is only $7 - 58<1 per
issue. That's a 42% savings. (Egad!)
Two Year Sub Really Rips Us Off
OA two year subsc ription for 512 saves you
50% - each issue costs only 50<1'. (We must
be nuts!)
Don't Read This Paragraph
oA three year subscription takes us for a
bundle. It's only
42<1' an issue - a
savings of 68%.
(We certainly
won't make much
money off you.
Come to think of
it, what kind of person are you, reading this
paragraph and thinking of subscribing for
three years?)
OUR RATES ARE REASONABLE
OWe have managed to hold our subscription
rates at a reasonable level despite a host of .
rising costs: postage rates (our nemesis, due
to go up again), staff salaries (itinerant apple
pickers are making more every year and the
chimpanzees are asking for more and more
bananas), rising printing costs and increased
costs in just about everything else .

WHAT WE GIVE YOU:
o More 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 0 Sign me up for a monev-savinq l-year subscription for 57. 0
o 0 Here's my $12 to rip you off for a 2·year subscription. 0
o 0 YEAH! I'm mean enough to sign up for a 3-year subscription for $15. 0
o OBankAmeric"d OMasterCharge Account No. Expires 0
o 0 New Subscription 0 Renewal 0
o 0 Bill Me Signature 0
.00000000000000000000000000000000000000
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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 hook 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 for the

Extra Class 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 aU 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. AU circuits explained
in detail. All aspects covered, from
the operator to the antenna. Also
contains chapters on setting up a
mobile station, plus much more.

HOW TO USE FM
$1.50

This book presents the basics of
two meter FM operation and re­
peaters in short form with the end in
mind of getting you on 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, linears, conver­
ters, control units, preamps, band
scanners, antennas, noise suppression,
plus many more.

FASCINATING WORLD OF
RADIO COMMUNICATIONS

$4
All 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 recom­
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 all here - pic­
tures, part numbers and specifica­
tions 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 ze ners ,
f Cs 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 major U.S .
cities, DX bearing charts for major
U.S. cities, how to go on your own
DXpedition, and much more. Wall
size DX map of the world included.



Book_'"

$1
Useful transistor circuits for audio,

receivers. transmitters and test equ ip­
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 .

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.

sufficient
of your

to enclose
the return

Be certain
postage for
QSLs.

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.

mo.e I.ull '"

73 BACK ISSUES

VOL.l $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.

UNDERSTANDING,XYL/OM $1
An unusual certificate - get ant"

and keep your mate happy. An award
to those who have the good fortune
of having an understanding partner
who appreciates 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. A warding this
certificate makes you a member of
the DX Decade Club.

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.

'he I.ull '"

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.

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.

RTTY-DXDC $1
Frame and hang this one above

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

73 CERTIFICATES

WAAS $1
Worked Almost .\ 1l 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.VHF ANTENNA

HANDBOOK

DIODE CIRCUITS
HANDBOOK

CONVERTING COMMERCIAL
FM GEAR

DIODE CIRCUITS
$1

Full of simple handy goodies built
with diodes.

$2

General information on commercial
FM gear with specific conversions for
Motorola equipment.

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.

$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 .

$1
115 diode circuits including power

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

•

RTTY HANDBOOK

INTRODUCTION TO
RTTY

73 USEFUL
TRANSISTOR CIRCUITS

$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

~

-

:J>
C
Gl
C

~

<0

"..



73 BINDERS =

~

~
~
~

~
In
CO

l;j

f
..~.

z
:p
:s:
rrt

~~
-;0
-<.:00

m
en
a»

~
?4
rri

1'-.1-
\)

• •

3
rn

tn
rn
Z
o

~-r:>
rn
••

(.J)-Ci>
2.
~
c:
::0
rn

l'"")
::t:>
70
o
~

~....-:Q
~-o
Z
o
~rn

~~<,":>0

~~",r-
C'

o

o

I
I
I
I
I
I
I

CALL LETTER
DESK PLATE

$ 1
Name and ca ll identifies you at club

meetings, hamfests, busted pot
parties. Hand engraved by skilled
New Hampshire craftsman with lov­
ing care. Only one lousy dollar . Send
first name a n d call.

$'
An amateur who works for a b ig

compu ter company has a program
whic h permits h im to plug in your
lo ca t io n and have it print out the
bearings of aU the co u n t r ies o f the
world from your s ha ck , Once you
h ave this list you will use it for every
OX contact. The chart gives t h e
b eari n g and dista nce to all major I
cities and countries. Be patient when r,
you order for t hese h a ve to be r un • I

thro u gh in groups so that we can
o ffer them to you at su ch a lo w cost .

$5
T hese binders a re a gorgeous red

and come wit h the nicest set of year
stickers you 've ever see n. T he perfect
thing tor storing your issues of 7 3 so
t hat t hey won't get lost or spilt on,
or into the hands of the Jr. Op. Dress
up your sh ack with these binders.

CUSTOMIZED OX
BEARING CHART

LAPEL BADGES

you work them. Visitors can see
immediately how much of the world
you have contacted! The zones are
on the map a s we ll as prefixes. Maybe
you need several maps.

$2
How about dressing up your operat­

ing table with a desk plate sh o win g
your first name and call? These em­
bossed d esk pia tes are ni ce - and
inexpensive. No zer o a vailable, so r ry .
T here is room for twenty letters and
spaces total.

$'
Let the world know that you are

proud of your ham call . These
magnetic call signs will adhere to the
side o f your car, and t hey won't fa ll
off at high speeds.

U.S. MAPS
$I

These wall sized maps show the
sta tes and call area. They are
spe cia lly designed for coloring to
show your progress toward the Work­
ed All States award of ARRL or the
Worked Almost AU States award put
out by 73 (for proof of co n tact with
49 st a t es) , Since you will probably be
wanting to work for the award on
several bands you will want seve ral
maps. They come in groups o f four .

still bringing you only tubes. At this
price you get our choice of back
Issues. This is an excellent way to fiU'
in missing back issu es , if you like to
gamble. '

VOL. 3 $4
Twelve different back issues of 73

from the years 1968 to 1972. These
bundles are already made up so you
have to accept our choice at t his
price. In d ivi d u al issues for most
months are still available for $1 each
for these years.

'helfull~
(co ntinued)

$2
This is the same wall-si zed OX m ap

that is included with the OX Hand­
book except it comes to y o u rolled
up instead of folded. This is so you
can put it on the wall o r have it
framed. T he map is designed with all
country prefixes indicated and space
tor you to color in the co u n t ries a s

WORLD OX MAP

MAGNETIC CALL S IGNS
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Walt Pinner WB4MYL
7304 Lorenzo Lane
Louisville, KY 40228

Operating conoenienre - plus - impressio« to visitors.

F
or about eight dollars this project can
be many things to many people . This

ten minute sta tio n timer utilizes a digital
readout display indicating elapsed time in
minutes. When nine minutes have passed , the
9 numeral blinks for 60 seconds, which is a
real eye catcher, before resetting to zero,
starting another count cycle. A manual zero
reset is provided to start the timer at the
beginning of your QSO.

If you have not, as yet , got your feet wet
with relaxation oscillators, ICs or numeric
display tu bes, this is a simple sta rter project.

••, .

,~ ,

• •, . ,. : :., ,
• ,. • A
, " .. ', ., . .

,~J- ' 1 ""
- PAP[~ h

12 1< 'T.e

-u leakage is 10J.lA
or greater . reduce
va lue of 1 meg re-.
sister.

Fig. 1. Schematic. Diodes are 1N4001 or sim ilar.

If you choose not to use the printed
c ircuit board, assembly may be on ,2" vector
board. Straighten every other tC pin and
hand wire the connections using the circuit
board as a guide.

Circuit

The timer is line operated , and all cir­
cuitry should be isolated from the exterior
cabinet. Line voltage is divided to supply 10
volts to the bridge rectifier. This voltage is
dropped and regulated to 5 volts for the
unijunction pulse generator and ICs. Adjust­
ment of the I meg pulse generator pot
determines the time necessary to charge the
100 }1F timing capacitor, which should be
good quality. When this capacitor charges
sufficiently to turn on the unijunction, the
transistor fires, discharging the capacitor and
generating a voltage pulse across its 47n
resistor. These pulses are counted by the
7490 decade IC. The output of the counter
is fed to tll o;; 7441 decoder driver which
turns on the proper numeral in the readout
tube .

The 9 numeral is connected as a relaxa­
tion oscillator and - flashes . The flash rate
may be varied by changing the value of the
lOOK resistor. The 3 .uF capacitor must be
paper, not electrolytic. Approximately 140
vdc for the readout is obtained from the line
via a single diode and filter.

Parts List
ITEM
7490lC
7441 IC
NIXIE 85750, NL 1220 or simi la r
GE Xl0 or 2N2646
1N4001 diode
2K lOw
4K lOw
15Ofl2w
12K 1/2 w
lOOK 1/2 w
150n 1/2w
47n 1/2 w
lOOn 1/2 w
1 meg 1/2 w
1 meg pot
.001 }1F
500}1F 10V
l00}1F 10V
3}1F 200V
.15 }1F 200V
SPOT push button SW
5V ZENER 1/2 w

QUAN.
1
1

1
9
1
1
1
1
1
1
1
1
1
1
2
1
1
1 paper
1

1
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Re-set

Depressing the manual reset button, lifts
the 7490 termina l 2 and 3 from ground,
re-se tt ing th e count to O. At the same ti me,
the 100 J.1F capacito r is shunted to grou nd
through four diodes, which disc harges it to
abou t the same level as does the transistor.
This e limi nates an extra lo ng first count
after a manual rese t.

If you have not done so before, the
actio n of all fu nc tions o f th is circui t may be
observed with a scope o r VTVM .

T his circu it , of course, may be used for
o ther timing func tions by cha nging the value
of the unijunction timi ng compone n ts.

Accuracy o n severa l units built was with­
in ] 5 seconds o ver any ten minute period .

. . .WB4MYL
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John T. Hunt
251 W. Bruceton Road
Pittsburgh PA 15236

FAIL SAFE -

1M PR,-" VED

Fig. 1. Logic swi tchin g schem e.

T he article, Fail Safe Switching, 73
October, 1971 was useful and quite

correct. There are so me simplifica t ions and
improvements possible , however. The circuit
o f Fig. 2 in that article does exactly what it
is purported to do and the logic switching
scheme for it could be drawn as in Fig. t .

case aU three loads have to be carried by the
first A , Band C contacts. The contact load
can be reduced if the logic circuit (Fig. 2) is
used.

NE UTRAL

LOAD I I-
~,

!

• LOAD 2

..
0

L.., LOAD 3 f-

NEUTRA L

LOAD ' f-
A-B
<- A L,JAO 2

~e-c

~A-B-< LOAD" I-

Fig. 2. Logic circuit.

NE UTRA L

LOAD 3 f-
,-

LOAD C'

"-

I-LOAD I'---- - --0

"~'lBL;

'--r-~
I----B~O

Fig. 3. Conventional wiring diagram.

The conventional wiring diagram could
then look like Fig. 3 . In reference to Fig. 3,
if the momentary open can be tolerated. a
simpler se tup can be provided by using
double throw switches. The o pen time is the

Fig. 4. Logic switching arrangement when C is first
operated.

LOAD' ~

LOAD 3 r-
lO AD 2

A-B-O-E~

A-

<­

« - 4 - A- B -

B-<-t------{~~~}-t_NEUTRAL
0- '-

In Fig. I ea ch letter represents one pole
o f a given switch. Such a representation
makes it easier to see what the circuit does
than a conven tiona l wiring diagram . In this
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,

time it takes the switch between the nor­
mally open and normally closed positions. If
make-before-break contac ts are used no

that the contact loading is divided . All
contact ratings should be equal to the
heaviest load .

Hope these simplifications prove useful.

r - - -----,, ,
r---+' -~ ,~. ,L J

r: -----1
I
I
I
I I

,,_+-_-,I_~ ~ • I
L ~ __ -.J

I .
I I
I ~ I
I I
I I

~ I
I
I I

L_+'_~ ~ . IL ...J

LOAD 3

LOAD 2

LOAD I

NEUTRAL

f-LOAD I

[
LOAD 2

~

[

r" ~
LOAD a

N EUTRAL

Fig. 7. Series arrangement of con tacts and guards
against con tac t failure.

Fig. 5. Conventional wiring diagram with a double
throw switch .

Fig. 6 Lo gic scheme for most foolproo f scheme
wiring diagram.

open ti me exis ts, but many applications can
readily tolerate the short duration open.
(Caution with the transfer contact types is
need ed , however. For example, if C is first
operated all three loads are momentarily on
during the switch mo tion.) The logic switch­
ing arrangement to achieve this is suggested
by Fig. 4 . .

NEUTRAL

LOAD ' ~
~

~- - -,
'- ~. -
e-,

LOAD 2

~
~

~

LOAD 3

" ---1>--\-++~

(

If one wants the most foolproof sche me
use the logic system of Fig. 6. Notice that
load 2 cannot receive power unless load I is
supplied power, and load 3 cannot rece ive
power unless load 2 is supplied power. This
is achieved by the series arrangeme nt of
contac ts and guards aga inst contac t failure.
The wiring diagram for th is co uld be (since
several are possible) as it is shown in Fig. 7

NEUTRAL

LOAD I l-

A-8-

B-C lOAD2

'-c-, A-8 - ( l OAD 3 ~

0-- NORMALLV OP£ N

CENTER COI\ITAC T--o-. o-- NORM ALLV CLOSED

In Fig. 4, the plain letter C is a normally
open contact and C is a normally closed
contact, etc . One C and one C with a
common connec tion fo rm one pole of a
multiple po le - double th row switch. The
co nve ntional wiring diagram would appear as
Fig. 5. Notice tha t the switch requirements
are on ly I SPST. I DPDT. and I 3 PDT. and

Fig. 8. Modification of wiring diagram in article.

Or the diagram in the art icle could be
modified as shown in Fig. 8 (d otted area).
The output of the fourth contact down is
moved fro m th e line feeding No. I load to
the line feedi ng the NO.2 load.

.. .Hunt
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J J •••
Th e fo llowing circ u its hove a p peared in the refere nce d bo o k s. magazines . application n otes. ere.

While w e I T)' t o rep roduce all o f t h e in fo r ma t i on lhat sh o u ld be n eeded b y an ex perien ced constructor,
readers ma y w an t to avail them selves o f tI,e original so u rc es f o r p eace of mind.

Readers are requested t o pass along an )' interes ting c irc ui ts th at the y discove r in sources o ther then
U,S. ham magazines. Circuits sh o uld be orien te d to ward amatellr radio and experimen tation rather
than in dus trial or c o m p u te r tech no logy , Subm it circuit w ith all parts values on it , a very brief
explanation of the circ ui t and an y additional parts information req uired . give the sou rce and a note o f
permission to reprint from the c opy righ t h o lde r, if an y , and the reward for a published c ircu it will be a
cho ice of a 73 bo o k . Send your circu its to 73 Circu its Page, 73 .\1agaz ine, Peterborough NH 03458 .

All of the circuits used th is month were sent in by Douglas R. Schmieskors, Jr. The 4A
Voltage Regulator circuit is taken from the Fairchild Semiconductor Voltage Regulator
Applications Handbook. All of the other circu its used this month are taken from the
Fairch ild Semiconductor TTL Applications Handbook.

If you have a ny circuits that you think might be of interest to others send them to 73 .

SIMPLE RC CLOCK GENERATOR

too n c
•

... J30 n ~ h... • ...
1. '2 9016

DUAL EDGE DETECTOR

r------,
I 1,2 9014

I

OU T

c

I
_...I

I
I
L _

CLOCK

CLOCK

f

5 MHz
1 MHz

100 KHz
10 KHz

c

200 pF
1600 pF

0.018 ~F

0.18 ~F

_, 1_1-"
The sim ple TTL clock generator circuit shown

provides a clock sa tisfac tory for most simple TTL
systems and it always starts oscillating without
coaxin g. This circu it requires o nly ~ of a hex
inverter package and three passive components ­
two resistors and a capacitor. -I " 1- OUT

RESYNCHRONIZER

ASYNCHRQNQUSINPUTS

MES'f NCMRONlZAlION
SIGPII Al

-• •

.,h.
ee Po P, " "m

931 0 UP
CH OECAOE • ,c
C, COUPII TER

...R 000,0, 03

• •¥

c
o

200 pF
1000 pF

tp

10 ns
30 ns
70 ns

S'f PIICMROfltOUS OU TpuTS

·0 1'1 93 ' 6

A resynchronizer using a 9310 (or 93 16) as
four D-input flip flops is shown. In th is circuit the
PE input is grounded, and the resynchronizing
input is applied to the CP input . In most cases, the
9300 universal shift register is preferable for this
function.

Half of a 9014 quad Exclusive-OR gat e with
o ne capacitor provides a circu it generating an
o u tp u t pulse for both a LOW-to-HIGH and a
HIGH-to-LOW transition o f the inpu t signal. This
function is useful for regenra ting the clo ck in a
self-clock ing PDM transmission system. When fed
with a square wave input, th is circu it acts as a
frequency dou bler.
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BATTERY OPERATED.CRYSTAL CONTROLLED STOPWATCH WITH MULTIPLEXED DISPLAY
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'AII 9300, 9310. 9312 and 9328 cev.ces
,n th,s corcu,t at e Low Powe t ~e ts, on

This circuit stores 9-digits bit-serially in a 36-bit shift register comprised of two 9328 dual 8-bit
shift registers and a 9300 4-bit universal shift register incrementing or decrementing with an exclusive
OR. This counter offers very economical display multiplexing and is shown driving 7-segment LED
displays.

This circuit operates as a crystal-controlled stopwatch, displaying milliseconds to hours. The time
counter is a 36-bit (9-digit) bit/serial incrementer (two 93L28s, one 93LOO) controlled by a 3.6 MHz
crystal oscillator and time base (9305, 93LOO, 93LlO and 9301) so that the I o-second and 100minute
digits are counted modulo 6. A second set of shift registers stores display data independently of the
state of the counter whenever the Stop contact is activated. The contents of the storage register are
strobed every four clock pulses into a 93LOO feeding a 9307 7-segment decoder. This decoder, through
current-limited buffers, drives the anodes of the 8-digit LED display matrix. The cathodes are
sequenced by the 93L)1 and eight PNP transistors. Since this counter requires 36 clock pulses to
increment the least significant digit (l/lOms, not displayed), the shift frequency is 360 kHz, derived
from a 3.6 MHz osciJIator through a 9305 decade counter. In this case, the low count rate inherent to
serial incrementers is advantageous, resulting in a shorter divide chain for the time base. The use of low
power MSI keeps total power consumption under 2.5W and also simplifies clock distribution.
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EDGE DETECTOR
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This edge detector circuit generates a negative-going pulse on outpu t A for each LOW·to-HIGH
transition of the input, and generates a negative-going p ulse o n output B for each HIGH-ta-LOW
transition of the inpu t. The pulse width is adju stable by varying the Miller capacitance. A
non-adjustable short pulse (::::::::20ns) on the LOW-ta-HIGH transition of the input can be generated by
replacing the transistor inverter s tage wirh the unused f ourth NAND gate.

' NPUT nCOUNTER
~ ~

, "0 A, A, A,
•931 1 1 / 16 DECODER

000 , 0 20304050607 °8°9° '0°1,°12° '3°, 4° , 5

Y

I
- Pi' Po PI P2 " 3 PI: Po "I " 2 PJ

~
Pl Po "1 "2 PJ PI: Po 1', "2 " 3

'" 9316 UP CEP 9316 UP '" 9316 UP '" 93 16 UP- en B INARY " f- - cer BINARY TC en BINAIlY ic en BINARY rc f-
- CP COUNTER - CP COUNTER r- ce COU NTER

r-' "
COU NTER

M R OO Q l Q2 03 M R OOOl 02 0 3 MR OO O I 02 0 3 M R 0 0 010203

Y 'I I I I

ClOC" 112 sooe
INPUT

OUT

A programmable counter can be designed using a 9311 decoder that counts in modulo 2n, where n
is the programmable input. Shown above is a 9311 decoder and four 9316 binary counters capable of
counting up to 21S. The input n drives the selected output LOW so that when a parllelload occurs, all
HIGHS are written into the register except at the stage represented by the address n. The counter
counts pulses and reaches the condition 0000111111111 , at which point, the tenninaJ count of the
last stage goes HIGH. Ater 14 additional pu lses bring the to tal 2n·1, the three remaining inputs to the
9004 gate are HIGH, and the next clock pulse reloads the counter to its original condition. The circuit
therefore performs as a 2n programma ble divider.
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Cassette Code Courses
With these Code Courses from 73, the average person can learn the International Morse Code fast enough
to pass FCC code exams from Novice thru Extra Class in a few 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 car while you are driving (o r what's more likely. mol dering away in line at a service
station crying to get qasl . With the help of these tapes passing the code portion of the various exams is a
gas ... er . . . snap!

K6ML C

WN9JGQ

Q]13 WPM Practice Tape - Th is
tape will take anyone over the
hu~ which exists when you have

O M)' cteu W(lJ so t'mhused o ver YQur
code casset te topes thai after hear­
ing th e J3 word per minute cassette
eve ry studen t in th e da ss decided
tv get une for home practice. En­
dused is all order fo r 23 uf the 13
wurd per minute tapes.

Key operated - and the keys lock
for easier rewi nd and fast forward
operations, vvtlich you wilt appre­
ciate if you have a recorder that
doesn't do this - as most don't ,
Records with mike or from line
input (te lep ho ne, receiver, etc.I.
Has monitor output. AC or built-in
batteries - comes with batteries
supplied. Has automatic gain fo r
record ing so you d on't have to
watch the record ing level all th e
time.
Deluxe Recorder
$32,95 postpaid in U.S.A.

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

Comes complete with four "0"
batteries, AC power cord, earphone
and mike and is useful for dozens
of ham applications. Casse tte tape
recorder is available for only
$23 ,95 (plus $1 .00 for shipping and
handl ing) .

Deluxe
Recorder

Cassette
Recorder

to stop translating the dits and
dahs, and go to an automatic reo
cogn it io n system where you
" know" what the character is with­
out thinking, thus enabl ing you to
pass the general or advanced code
test . This very nasty tape is rea lly at
14 wpm, to give you that added
edge when taking the exam.
88·13 WPM - 60 min. $l.95

[I]zo WPM Practice Tape - Th is
cassette has been f iendishly design­
ed to get you through the FCC
Extra Ctass code test with fly ing
colours, The code on this ectuellv
runs about 21 words per minute,
though it starts out a t a lazy 18 per
for the fi rst few mi nu tes. The inter­
mix of letters, nu mbe rs and punctu­
ation instead of plain language will
give you such an edge when you sit
down to take the exam that you
should be able to breeze through.
Though much of your practice with
this cassette can be just copy ing in
your head - after all, the important
object of practice is to t rain your
brain to convert code into letters ­
be sure t hat you exercise your
pencil too . Th e cassette will make
your code practice portable, avail­
able to you whe never you hav e a
few minutes to spare - even while
driving.
88·20 WPM - 60 m in. $3.95

O My wl/e , who ha.t twen alm ost
torully resistant II! t ire code, breez­
ed Ihrough y our j word {It" milllat'
beginners cassette end was rcad v
for Ihe Novice exem in one day .

WB8JON

Ktl F

O / 've bun teaching code for over
twenty years nuw and / 't-e- If ied
every record and tape and o ther
gadget that has come out. Let me
say ttun the 73 MAGll l /NE co de
course is by far the [inest OW l I
huve ever heard. I neva thought I
would learn new tricks , but you 'l't'

taught me a lot ebour teach ing
co d e. Suffict' it 10 sav, / am rel"U m'
me nding thllt t'Vt'f.l ' studen t of mine
gel your tapes.

$3.958 8·6 WPM - 60 min ,

OJ BasM: 5 WPM Code - this
cassette code cou rse will teach the
IMC at five words per minute, all
letters, numbers and pun ctuation.
The tape not only gives an these
characters, but gives them in a very
simple orde r so you can start
copying code wi thin one mi nu te of
hearing it. This has got to be the
easiest way to learn code ever
invented. The cassette actually has
the code being sent at 6 WPM ,
allowing a marg in for operator
panic when the chips are down and
the real exam is at hand.

Basic Code 5 WPM - 60 min . $3.95

121 6 WPM Practice Tape - (also
known as Th e Back Breaker) this is
a lough ie - five character code
groups sent in no particular order,
so the re is no way to memorize the
tape. It is sent al six words per
minute to give you that margin for
error you'll need when faced with a
ste rn examiner at THE EXAM.
Practice in your head or on paper
wherever you are , whenever you
have a minute or two .

O A! tt'( abou t a week of playing your
/ J word per minute cassette (whi('h
/ l imed 0 141 01 / 4 words per minute.
mciden tally !), / went down and
passed the General exam with no
suain. The plain language of th e
FCC exam see me d so slow tha t I
los t all fear aft er the fi rst fe w
Idlers and made perfect copy [ro m
th en un. II 's fear that gels yU II, and
y uur tape gave me confidence.
Thank s!

Order Today from 73 Magazine
PETERBOROUGH, NH 03458
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Schematic Of

The Month

-

Midland has come out with an excellent low priced transceiver wi th
their Model 13-500. It has a 12-channelfrequency range of 144-148 MHz.
I t comes with 3-channels supplied. I t has a HI/LOW rf output of 15W/IW.
For a more comprehensive review of this rig see the ar t icle on page 61 of
th is issue.
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COUNSEL FOR THE TAXPAYER
Last year, Internal Revenue Service

officials assured Congress tha t they
were making conscientious efforts to
comply with the 1967 Freedom of
In formation Act. Have they kept
these promises?

No - according to testimony re­
ceived in Apri l by the Senate Appro­
p ria tio ns sutx:ommi ttee on the
Treasury, chaired bv Joseph M.
Montoya ID-NML Phil ip and Susan
Long, of Bel levue WA said IRS
off icials have left " a string of broken. ..promises.

I RS disclosure staffers still flou t the
Freedom of Information Act . Their
arrogance IS almost unbelievable.
When the Longs asked Freedom of
Information Chief Mark Farbenblum
wh y I RS personnel don 't even follow
their own regulations, he merely
shrugged and said : "Oh. we don't pay
any attention to that d irect ive."

Members of Ralph Nader's T ax
Reform Research Group have been
similarly frustrated in their attempts
to examine data comp iled by IRS at
public expense.

From an unrevealed source, Nader's
group obtained a copy of I RS Docu ­
ment 5667 for fiscal 1972. It's a
bunch of stat ist ical tables, charts and
graphs called " The Audit Story ." IRS
officials had tried desperately to keep
this information under wraps.

The fat was in the f ire. Nader got
the tell tale document published in the
record of hearings held last y ear by
the Montoy a committee. When he
introduced it , Nader said. " This is a
collection of information which
should be available to any body who
can buy a newspaper,"

Despite the importance of th is in­
formati on to citizens who pick up the
tab for compiling i t , the Longs and
the Tax Reform Research Group got
the run-around when they t ried t o get
a SQuint at 5667 for years other than
1972. Here are a few highl ights:

April 19, 1973: I RS gave the Longs
written authorization to inspect such
pre-1972 issu es of 5667 as " may" be
on hand in the Seattle District Office.
You guessed it , Pre·1972 issues in
Seattle were as scarce as hen's teeth.

August 31 , 1973: The Longs wrote
to IRS requesting access to 5667 for
f iscal '73, wh ich had ended June 3D,
1973. Wou ld you believe it? I RS said
Document 5667 for 1973 and subse­
quent fiscal years wou ld not be pub­
lished!

November 21. 1973: Robert M.
Brandon, Tax Reform Research
Group d irector, wro te to IRS request­
ing 5667 for fiscal 1973. or in lieu
thereof, the- source documents. IRS
Assistant Commissioner John Hanlon,
replying, merely said I RS did not plan
to publish 5667 for 1973. He ignored

SOOeach

$39.00.ad!
46 .00 e8d'!
79_00.irll

5,0 0 each
4 .00 each

$1 _00 10 54.00 eech

QuanlilV Avail ahl a I'am

33 Model 15 KSR
18 Model l 5 KSR in fl00< console
17 Model 19 I ASR. eomplele!
18 Model 2-t11uip p, in ler wi lt>
k~board

16 Misc. pE>rtoralors & ' lIPerfonllors,
Wilh a nd without kevboa.d
9 T, ammiu". ·Disuihu,o .s
Misc. ,,,It equ iprnem. ere.

Of course, as with most equipment
distributions of th is type, there is no
guarantee, and you can't get your
money back. But, with the exceptions
noted previously , the condition of the
equipment is very good to excellent,
and is a genuine bargain.

Distribution will be on a f irst-come,
first-serve basis. I cannot ship (with
the exception of the few pieces that
are already crated), so purchasers
must make their own arrangements
for pick-up.

For additional information, I can
be contacted at the following address :
Bill Johnston WB5CBC, 1808 Pomona
Drive, Las Cruces NM 88001. A ll
inqui ries must be accompanied by a
SASE.

The heavy-duty power supplies are
built into the desk,

The Model 15's are all KSR's {kev .
board), and are in two styles. The f irst
style is the standard cabinet, which is
normally placed on a desk or table for
operat ion. The second type is in a
sound-proofed floor console, whose
shape is somewhat similar in appear­
ance to a Model 28 KSR.

All of these machines are equipped
with WRU (who are you), and answer
back (here is) mechanisms which can
be coded with up to 18 characters for
automatic stat ion identification at the
touch of a single key .

All machines have synchronous
motors, low paper indicators, etc.. and
the cabinets, consoles, and desks are a
pleasant light green color. Al l are in
excellent condit ion,

tn addition to the above, there are
perforators and repertorators (both
typing and non-typ ing; both with and

wi thout keyboards), p lus strip printers
(with keyboards) and transmitter­
distributors, but no statement can be
made as to th e condit ion of these.
(For example, th e end-ot-tine indica­
tors need repair on most of the
perforators.) These all have synch­
ronous motors, incidentall y, which are
interchangeable with Model 14, 15,
19, etc., gear.

Finall y, there is a wide variety of
miscellaneous test equipment, test
tables, power supplies, polar relays,
end ·of -message readers , duplex
repeaters, Siemens dial Telex gear,
etc., plus a few parts for Models 14,
15. 19and32.

The equipment is to be released to
any interested amateurs at cost,
according to the foll ow ing price
schedu le:

Letters. Cont 'd f rom pdge J 6.
dams left and from our place in the
concentration camp we will wish we
had listened to Wayne and cut the
monster down to size before it (the
IAS I meanl cuts us .

It really is a monster. It is the only
gove rnmental o rganization th at
openly calls the taxpayers (who
support itl. " T HE ENEMY," It works
on the principle that the taxpayer is
guilty until proven innocent. It has so
many conflicting regJlations that it
doesn't know itself what is r ight and
what is wrong.

I cou ld go on and on with a catalog
of horrors, but you have pretty wel l
covered them. What I am t ry ing to say
is that the very principle is wrong. We
must put a handle on this monster,
and I am glad that you have the guts
to stand up to them. The Internal
Revenue Act was shoved through
opginally by the international money
bbys, so that they would be sure to
have enough money to finance World
War I. Soon as it was passed, they
cooked up the war so as to enrigh
t hemselves. Then it took on a life of
its own and is now gorging i tself on
the taxpayer who has reached the
breaking point. But the worst th ing
about the whole rotten set up is th at
the IRS is used as a punishment arm
of the government. When they can't
"get" someone through legal means,
they sic the I RS on them. That is
what I take it they are doing to you,
and therein lies the injustice.

Name Withheld
Hong Kong

Some readers say they think IRS
articles do not belong in a ham maga·
rine. that if they want to read about
that they can do it elsewhere. Since
virtually all publishers are so scared of
IRS they can't even think about it.
one wonders what magazine readers
will read to get this information. 73 is
not afraid, so if you want more inside
info on the IRS, realize that there is
no other source. ..ed. Reprints of the
IRS editorials are available for an
SASE.

TELETYPE EQUIPMENT
AVAILABLE

I have just had a large number of
Teletype machines released to me by
Weste rn Union. These are mostly page
printers: Model 19's, Model 15 KSR's
and Model 15 KSR's in floor consoles.
The machines have been in storage,
aHd some of them are still in their
a~ginal factory crates never having
Ijee~ . put into service. Most of the
remdlnder were given standard over­
H.aul$: just prior to being placed in
storage.

The Model 19's are complete with
pr inter and keyboard, t ransmitter­
dist r ibutor, perforator and character
cou nter, and a heavy-duty steel desk.
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single court order, before they had
been given a chance to test the
validity of the assessments in cou rt.
This maneuver has reduced thousands
of defiant taxpayers to putty , leaving
them without a dime to spend for
such essentials as living expenses, legal
fees and busi ness operating costs.

9 If his " jeopardized" enemies
couldn't post bond to secure the
payment of enormous IRS-.determined
deficiencies, he could sell them out at
sacrifice prices. Years later, the Tax
Court migh t find that noth ing was
owed to Uncle Sam in the first p lace.
But what the heck! The victims would
be mortally wounded by that time
anyway. They'd get back, not their
property or its value , but only the
mo ney I AS had taken in fro m th e
forced sales, afte r ded ucting storage
and other selling expenses. Not a
nickel for lost time, lost profits or
litigation expenses.

• In h is bid for dictatorship, a
perso n in control of IRS wouldn't be
Nmited to destro y ing h is enemies.
With equal facil ity, he cou ld tu m
about and win the support of in­
fluential people by rewarding them in
various ways. For example, he cou ld
insu re them against au dits and inves t i­
gat ions, so they could whee l and deal
as they pteesed. And he could assure
them of favo rable advance rulings
from IRS, so they could carry out
their plans without fear of adverse tax
consequences in fu tu re years.

Smooth Treasu ry lobby ists have
talked congress into bui lding this
juggernaut. Over the years, our elected
legislators have bestowed more and
more power on IAS to strengthen its
whip hand and keep tax mo ney pour­
ing into Wash ingto n.

Taxpayers have just abou t had it .
The winds of tax revo lt blow st ro nger
day by day.

E. Edward Stephens
815 King Street

Alexandria VA 22314

Our hulking OSL contest winner
th is mo nth is Bert Simon K2FZ, of
Oak Aidge NJ . The pictu re o f Bert o n
the ca rd was done after he had suc­
cessfu lly worked DXCC in o ne week­
end only to find that in his
enthusiasm he hadn't written anything
down .

You too ca n make it really big in
life and win a 1-year su bscrip tio n to
73. (There a re some t hat say it's the
next best thing to receiving the Con­
gressional Medal of Honor). Send all
winning entries to 73 Magazine, Peter­
borough NH 03458 . S End all loosing
ent ries to OST, Newi ngton CT 061.11 .

SIMON

\

13

tntemet Revenue Service officials
say taxpayers are satisfied with our
federal tax system. Are they?

They certainly are not. according to
a stream of worried citizens who
testified in April before the Senate
Appropria t ions subcommi ttee on t he
Tr e a s ur y . T he se courageo us
Americans came to Washington fro m
great distances, at their own expense,
to tell chairman Joseph M.Montoya
CD-NMI and his colleagues what's
wrong with the tax collecting system.

One of the most impressive w it­
nesses was H. M. " Hank" Greensoun,
outspoken publisher of the crusading
Las Vegas Sun, Nevada's largest morn ­
ing newspaper. He warned, "Some
futu re administration may be success­
fu l in focusing the aweso me power of
the IAS against its poli t ical enemies.
And that will spell the end of
democracy in this country ."

Greenspun said that if he wanted to
become dictator of the United States,
he'd seek f irst to gain con trol of lAS.
"Wi th in months" after tak ing over
this agency, he could become the
absolute ruler of the U.S.A .• he de­
clared .

Fan tast ic ? Not at all. Here are some
of the techniques a would-be dictator
could use, if he contro lled I AS, to
destroy his enemies and reward h is
friends:

9 He could stymie his enemies by
havi ng revenue agents conduct time­
consumi ng, infuriati ng audi ts of their
records, sea rch ing o ut every erro r, no
matter how picayune it might be.

* In addition, he could sic special
agents on his enemies. These are gum­
shoeing detectives of the IRS tnte tti­
gence Division who try to get the
goods o n tax payers suspected of c rim­
inal tax f raud . They 're often called
" the American gestapo."

9 He could use the IRS jeopardy
assessment power to tie up virtually
all the assets o f h is enemies without a

SL CONTEST
K2FZ

DATE _
T IME _
FREQ _

S IGS
EQUIP.

HOLLAND MOUNTAIN I IOAD

OAK RIDGE . NEW JERSEY 07438

IS PLEASED TO
CONFIRM RADIO
CONTACT WITH :

Brandon's request for the source
documents, which I RS still is com.
piling.

December 21, 1973: Brandon
wrote to Farbenblum, making crystal
clear the specific source documents he
wa nted. To this day. he has received
no reply .

February 28, 19 74 : The Longs
visited the IRS " Freedom of Informa­
tion" reading room in Washington .
Surprise! No statistics there. The
shelves were as bare as a college
streaker.

Mrs. Lotus Savoy. the attendant,
said she "recently" had been ordered
to take all the statistics out. Where
were they? She would say only
"you'll have to talk to the disclosure
staff abou t that," The l ongs did.
T hey got loads of double talk , but not

one peek at Document 5667.

May 1974: Still no word on when,
if ever, this vital information is to be
made avai lable to anyone fo r 1973
and subsequent fiscal years. But as
they say, hope spri ngs eternal in the
human heart. Who knows? Some
sunny day Brandon may get an answer
to his letter of December 2 1, 1973.

-
May B, 19 74: Commissioner of

I ntern al Reve n ue Donal d C.
Alexander wrote to the Lo ngs: " The
Audit Story (5667) is available to the
public, and issues for the years 1962
through 1972 are in the Freedo m of
Informatio n Read ing Room." By that
t ime, the Longs we re back home in
Bellevue, some 3000 miles away from
t he reading room.

April 1974: These and other dis­
tu rbi ng fac ts we re made known to t he
Montoya committee, wh ich hasn 't yet
approved IRS's appropriations fo r
fiscal 1975, to begin July 1.
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UPPER PENINSULA HAM FEST

August 3 & 4. 1974. Negaunee
Township Hall , Negaunee MI.
Hiawatha Amateu r Radio Association
host. Registration $2. Swap n' Shop.
Program for XYL's, Door prizes.
Mobiles talk in on 3.920 and 146.94.
Reser vat i o ns and info: Frank
K4CG0I8. 322 Fortress, Sawyer AFB
MI 49843. 906·346·550 1.

AR K A RC
The Arkansas amateurs proudly

announce the annual Queen Wilhel­
mina Hamfest at Queen Wilhelmina
State Park on Rich Mountain , Mena
AR, Saturday and Sunday, September
7·B,1974.

WARREN 17TH
The 17th Annual Warren Amateur

Rad io Association Hamfest will be
held at th e Yankee Lake Amuseme nt
Park in Yankee Lake OH, on Sunday ,
Au gust 18, f rom 9:00AM-6:00PM
EDST. For more information contact:
R. Drew Kelley WBGFG. 822 Moore
Street. Hubbard OH 44425. Phone:
2 16 -534 -3376. Bus . Ph .
2 16-448-680 1, Ext . 393.

HAMILTON - H A MI LTON
Q.T.H. - Holiday Inn , Hamilton,

Ontario, Canada. Dates - October 25,
26, 27, 1974. There will be eight
fo rums, ex tensive ladies p rogram, flea·
market, ba nquet. Everything under
o ne roof. For registration forms write :
P.O. Box 836, Burlington, Ontario,
Canada.

STRICTLY CINC Y
Th is year the 37th Annual

Cinci nna t i Hamfest will again be spon­
sored by the Greater Cinc innati Ama­
teur Radio Association and will be
held on Sunday, September 15, 1974,
a t the new St ricker's Grove located on
State Aou te 128, two miles west of
Ross (Venice), Ohio. north o f
Cincinnati. For more information con­
tact : Greater Cincinnati Rad io Asso­
ciation, 3965 Harmar Ct. , Cincinnati
OH.

MONTR EAL '74
The 1974 Montreal Hamfest will be

held Au~st 4 , at the MacDonald
College Farm. Ste Anne de Bellevue.
Prizes, Giant fleamarket, tech nical
sess ions, family fun, $2.50/adult. For
more info rmatio n contact: VE2RM,
Bo x 20 1, Poi nte Claire-Dorval,
Quebec H9R 4N9 .
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OH! ADRIAN
The Adrian Amateu r Radio Club

will hold a Hamfest on October 13,
8 :00AM - 3 :00PM at the Lenawee
County Fairg-ounds in Adrian MI .
Tickets $1 in advance, 51.50 at gate.
Flea market, trunk sales, la rge display
area - table $3 - half $1 .50. Ample
parking. prize drawing every hour.
Grand prize drawing 3 :00PM. Talk-in
146.46-.52·.94MHz For more infor­
matio n contact: Adrian Amateur
Radio Club, Box 26, Adrian MI
49221.

ANGO LA FEST
The original FM hamfest Sunday

August 4 , 19 74 , near Angola, Indiana.
Free flea ma rket, entertainment for
lad ies and kids. Picnic grounds, camp ­
sites, boating. food, soft drinks, avail­
able, rain or shine. For information
contact : Fort Wayne Repeater Assoc..
Box 6022, Fo rt Way ne IN 46806.

20TH VHF
The 20th Annual VH F Conference

will be held at Western Michigan
Uni vers ity , Kalamazoo MI, on
October 19, 1974. There will be Swap
' n Shop, Technical Forums, Evening
Din ner, e tc. For details p lease wri te:
VHF Confe rence, S.M.A.R.S., P.O.
Box 934 , Battle Creek MI 49016.

GRAND EVENT
The Grand Rap ids Swap and Shop

will be held Satu rday, Sep tember 2 1,
19 74 at the Hudso nville Fairgrou nds,
M·2 1 at 40th Street, three blocks west
of the Hudsonville traffic light. Ad·
m ission is $1 .75 at the gate , no charge
for tables or trunk sales. Talk -in on
.16/76 and 146 .94 . For more inter­
ma t io n co n tact: Grand Rapids
Amateur Radio Association, Inc., P.O.
Box 1333, Grand Rapids MI 49501 .

LOUISVILLE BA SH!

The 4th Annual Greater Louisville
Hemfest will be held at the Oldham
County Fair grou nds, LaGrange KY,
on Sunday. August 25, 1974, from
8 :00 AM until 6 :00 PM. For more
information contact: Denny Schnurr
K4GOU , 10 22 Sylvia St., Louisville
KY 40217 o r telephone 502-634·06 19
[horne} : or 502·774-7549 (work) leave
message.

THE L 'ANSE CREUSE A RC

The L'anse Creuse Arc will open
the fa ll season for swap 'n shops in the
Detroi t area o n Sep tem ber 22, 1974,
EDT 9:00 - 3:00 at L'Anse Creuse
Central Jr. High School, main drawing
3 :00, 3800 Reimold Rd., Mt. Clemens
MI . Free parking, good food , prizes,
tables $1.00. Admission $ 1.00. Talk ­
in o n .94; For more information
contact: L'anse Creuse Arc, 38024 N.
Bonkay o-, Mt. Clemens MI 48043.

BAY A REA FUN

The 11th annual greater Bay Area
Hamfest will be he ld at the Royal
Coach Inn in San Mateo CA on
October 26 and 27, 1974. This year's
event will be a joint effort with the
AR RL Pacific Division Conven tion
and is expected to break a ll northern
California attendance records. Addi­
t ionally , this hamfest is expected to
provide an outstanding se lection of
technical seminars and amateur radio
attractions. Attendance d uring the
activities is expected to be in the
thousands, with a good probab ility of
1000 people at the Sunday banquet,
when a nationally known member of
the amateu r fraternity will be the
pri ncipal speaker. Fo r more informa.
t ion contact: Dick Altma n WA6AXV,
1053 Shrader Street , San Franc isco
CA94117.

FT, WAYN E O RIG INA L

T he original FM Hamfest sponsored
by the Ft. Wayne Repeate r Associa­
tion WA9EAU, will be held Sunday,
August 4, 1974 at the Steuben
County 4H Fairgrounds off the Lake
James Crooked Lake interchange of
1·69 3 miles of Ind. Tool Rd. 80-90.
Gate and f lea market, open
0600-1600, free coffee & donuts
06000800. Admission $2.00 includes
main prize drawing. Children under 12
- free . Talk in - 16/76-94/94.

NINTH SWAPFEST

The ninth annua l Northwest Texas
Emergency Net Picnic & Swapfest will
be held at the City Park in Levelland,
Texas on Sunday , August 11, 1974.
Bring your own picn ic basket. Free
registration begins at 0900 . Lunch at
1300 . Swapping all day . This event is
for the entire family . Mobile talk in
frequency is the net frequency
3950kHz and 28/88, 34/94 on 2m.

MELBOUR NE
HERE I COME

The 9th annual Melbourne Hamfest
is September 7-8 . All air conditioned.
$1.50 at door. Tables S2/day. PCARS,
P.O. Box 1004, Melbourne F L 32901 .

OKLAHOM A HAM HOLIDAY
The Oklahoma Ham Holiday will be

held Saturday and Sunday, August 3
and 4 in Oklahoma City . In addition
to the largest fleamarket in the South­
west the program will include spec ial
speakers, technical semi nars, equip­
ment displays, MARS meetings and
unique activities for the XYL. Over­
night parking for recreational vehicles
is availab le. For more information and
advance registration write Central
Oklahoma Radio Amateu rs, Inc., P.O.
Box 15013, Oklahoma City O K
73115.
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CENTRAL OHIO A UC
The Central Ohio Radio Club, Inc.•

will hold their Annual Hamfest Sun­
day. August 11. from 8AM-6PM, at
the Franklin County Fairgrounds,
Hill ard OH (just west of Columbus).
Exit from 270 west at the Hillard Exit
(N.W. of Columbus). follow the signs
to the Fairgrounds. Come rain or
shine - indoor display area. PRIZES
- PRIZES - PRIZES. Flea market $3
- you fu rnish your table, only $2 -
outdoor and you furnish your table.
$1. Free auction too. Tickets $1 per
person. Refreshments available. For
more information contact COAClnc,
P.O. Box 23, Delaware OH 43015.

RADIO EXPO
Radio Expo 74 will be held

September 14 and 15, at the Lake
County IL Fairgrounds, Rt. 120 and
45. Expo will feature manufacturers
and club exhibits, seminars. door
prizes and a giant indoor flea market.
The gates open at 6AM, and the
exhibit hall at 9AM. Free camping
available. Reserved rooms are avai lable
at the Mundelein IL Hol iday Inn, but
should be reserved two weeks before
Expo. Refreshments and meals are
available at Expo Fairgrounds, and an
Expo Cock tail Party wilt be held
Saturday evening at the Holiday Inn.
Talk in 16/76, 34/94, 52.525 and
443.75. T ickets S2, S1.50 advance
sales. Sponsored by the Chicago FM
club, WA90RCIWR 9ABY, PO Box
1014, Arlington Heights I L 60006.

FINDLAY EVENT
The Findlay Ohio Ama teur Radio

Club's annual hamfest w ill be held
Sep tember 8, at Findlay Riverside
Park . Talkin .94 and .52. Clubs
wishing tickets 'Mite Clark Foltz
W8UN, 122 W. Hobart, Findlay OH
45840. Please include number of
t ickets desired .

PEORIA - YAY!
The Peoria Area Amateur Radio

Clu b's 17th Annual Hamfest will be
held Sunday, Sep tember 15, at the
Exposi t ion Gardens, same place as last
year. The site is located on North­
moor Road just west of University
Ave., at the Northwest edge of Peoria .
Lunch wi ll be available and there are
activities for the entire family . Free
swap session, parking, contests, car­
toons for the children and many
prizes. Advance registration S1.50, 52
at the door. Banquet on Satu rday,
September 14 .at V . Ju nct ion, $6 per
person. For banquet reservations write
Larry Pearsall W9FDY, 2224 W.
Herold Ave. , Peoria I L 61604. For
hamfest information and advance t ic ­
kets wr ite Earl R. Kimzey WA9SCA,
RFD 1, Hanna City I L61536.
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SO. JERSEY
The 26th Annual South Jersey

Radio Association Hamfest will take
place on Sunday, September 8 , start­
ing at lOAM, rain or shine, at Molia
Farms Picnic Grounds, Malaga NJ
(intersection of Routes 42 and 47) .
The day's activities will include swap
shops (tail gate and tabletop), elec­
t ron ic equipment displays prizes,
ladies' games, and gra b bags for the
children. Fami ly picnic tables are
available for lunch baskets and
barbecues. In addition, hamburgers,
hot dogs, corn and soft drinks may be
purchased at the picnic site. Free
parking. Talkin on 145.20 and 3.930
MHz. Advance registration 52, $3 at
the gate. For information and advance
reg istration write to Bill Brandberg
W2BBN, 322 Lakev iew Ave.,
Haddonfield NJ 08033.

HAMAR AMA
The Mount Airy VHF Radio Club's

annual Pack Rat HAMARAMA is Sun­
day , Octo ber 6, at the Bucks County
Drive-l n T heatre located on Rt. 6 11 in
Warrington PA. This is near exit 27 of
the Pennsylvania Turnpike and north
of Willow Grove PA. Huge flea mar­
ket, auction, homebrew van, ATV
demonstrat io n, free playground for
children, parking for 400 cars. Festivi ·
ties begin at 9:30AM and auction
starts at 2PM - RAIN or SHINE.
Food concession on the premises with
nearb y mote ls and restaurants.
Registra tion $1, tail gate se lling on ly
52. Talk in .52, 52.525 and the club
repeater (WR3ACD) 222.98/224.58.
For further informat ion and flier with
map send SASE to Lee A. Cohen
K3MXM 8242 Brookside Road,
Elk ins Park PA 191 17.

OH SHENAN DOA H.. .
T he Shenandoah Amateur Radio

Club will present its 24th Annual
Hamfest in Winchester VA on Satur­
day and Sunday, August 34, in the
Winchester Armory . It attracts one of
the largest crowds of any hamfest in
the eastern seaboard area. For further
information write to the Shenandoah
Valley Amateur Radio Club, Inc.,
P.O. Box 139, Winchester VA 22601.

LOUISVILLE KRC
The Fourth Annual Greater Lou is­

ville Hamfest will be held on Sunday,
August 25, 1974, at the Oldham
County Fairgrounds in LaGrange KY
(4 miles north on 1-7 1 on state route
146, signs posted) . Admission is
$1.50. Large flea market and ladies
program, food available, children 's
prizes. Talkin 34/94 and 28/88. For
more informat ion contact Dennis W.
Schnurr K4GOU, 1022 Sylvia St.,
Louisville KY 40217.

HAMBURG INTERNATIONAL
T he Hamburg International Ham­

fest will be held in Hamburg NY (only
45 -minutes from Niagra Falls),
September 21, 1974, at t he Erie
Cou nty Fairgrounds. Fleamarket ­
Forums - - Code Contest - Displays­
Prizes (over $3000 in awards present-
ed at the 1973 Hamfest) - plenty to
eat and drink. Admission $2 in ad­
vance, $2.50 at the gate, $1 for
f ie amark et parking. Recreational
vehicle parking. 52.50 for the entire
weekend. Children under 12 admitted
free. Talkin 31/9 1 (WR2ABUI, .94,
7.255 (ECARS) and 3.925. Other area
repeaters: 6.4017.00 (WR2ACAl and
13/73 (WR2AD R). For further infor­
mation contact Lin Brownell, 210
Bufalo sr., Hamburg NY 14075.
Phone: 716-649-3106.

VT FUN
The Burlingto n Amateu r Radio

Club. Inc., Burlington VT, will spon­
sor the 1974 International Field Day
at the Old Lantern , Charlotte VT,
Sunday, August 11. New events th iid , r
year wi ll include flea markets for both
XYL's and OM's. Contests,demonstra­
tions, and other activities for all mem­
bers of the fami ly. Portable color
television raffle, and many prizes in­
cluding main door prize of Heath
30MHz frequency coun ter. Ref resh­
ments available and camping on the
grounds for trailers, campers, tents,
etc. Come a few days early, no reser­
vat ions necessary - tal k in on 2m
134/94, 22182, 16/76, 2B/BB). Special
happy hour Saturday evening to cele­
brate 10th year of W1KOO repeate r,
and you're invited. Registration is
$3.50 at t he gate, $3.00 for early
b irds. Write to Slim Borkman K1RMI,
48-21 , Richmond VT 05477.

FOXY LEAGUE
The Fox River Radio League will

ho ld its Annual Hamfest September
22, at the beautiful Phillips Park in
Aurora IL. Picnicking Zoo and Gar­
dens for the entire family . Talk in on
.94 and .52. Mail $1 advance donation
with SASE to WB9 HYH, President ,
18880 Carnation Ct. , Auro ra IL
60506. Drawing # 1, HR-2B, #2,
ACT·Rl0H/ LlU, and many others.
Will ship U.P.S.

CENTRA L MINNESOTA
The Central Minnesota Hemfest will

be held on the third Sunday of August
(August 18), in Sauk Rapids Munici­
pal Park (near St . Cloud MN) . The re
will be ref reshments, games, prizes,
transmi tte r hun t and a swap market.
This is the largest hamfest in Minne­
sota. The entry fee is $1 and the park
is free for campers. For further infor­
mation co n tact L o lly Loomis
WN0GSD, Rt. 2, Rice MN 56367 .
Phone: 61 2-253-6408 .
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TACOMA FAIR
The Radio Club of Tacoma , Inc.,

presents their "Hamfair - '74" (much
more than just a HAMFEST), Satur­
day and Sunday. August 17·18, at the
Pierce County Fairgrounds (11 miles
south of Puyallup, on Meridian Ave.,
Highway 161), Graham WA. Many
door prizes - Grand Prize IC-230.
FORUMS - CONTESTS - HI OOEN
TRANSMITTER HUNTS OIS·
PLAYS - FLEA MARKET - FREE
CAMPING - MORE . Registration for
Saturday evening dinner and all activi­
ties $7. Children under 10 _. dinner
only $2. Registration without dinner
$4. For more information contact Bill
Morgan W7GPR. 3421 E. 138th St.,
Tacoma WA 98446. Phone 531 -3821.

S.W. MO
The Southwest Missouri Amateur

Radio Club will hold its Annual Ham­
fest, swap meet and famil y picnic on
August 25. 1974, at Lake Springfield
Park MO. For further information
contact Gary L Polodna WB01JZ,
Secretary, Southwest MO Amateur
Radio Club, 3 121 South Parkview
Drive, Springfield MO 65804.

HI SIERRA
The Sierra Nevada Hamfest will be

held at Idlewilde Park , Rena NV,
Saturday. August 10, 1974. Pre·
registration S 10, after Au~st 1, $11 .
Western style berbeque dinner. and a
lot of prizes to be given away . Free
beer and soft d rinks. For information ,
contact Nevada Amateur Radio ,
Association, P.O. Box 2534, Reno NV
89502.

<'ooA-i"g
West

eiu Pasrernak WA2HVKI6
14732 S1yrhe Street #17
Panorama cuv CA 91402

If you live in California or any
other mountain area, then you
probably know about remotes, what
they are and what they can do. If
there is one facet of amateur FM that
started and matured out here it is the
remotely controlled amateur radio sta­
tion. better known as the remote base .
In order to answer a stead.tv growing
number of letters from readers un­
familiar with remotes and the reason
people build them, " LW' spent a day
with the members of the Grand Funk
Radio Network, owners of the
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ZERO·BEATERS A.R .C.
HAMFEST

August 4. 1974, Washington MO
City Park. It starts at l OAM COST,
Auction at l1 AM. Attendance prizes
and other goodies. Auction, free bingo
for XYL, cake walk , candy scramble
- gigantic traders row. For Hamfest
informa tion and tickets write or con­
tact Zero-Beaters ARC, 8 0 x 24,
Dutzow MO 63342.

GRANT COUNTY ARC
Ind iana's fastest growing fall ham­

fest. Grant County ARC's annual
hamfest will be held September 29,
1974, at the 4-H Fairgrounds. Admis­
sion still $ 1 for advance tickets, $1 .50
at the gate. Large flea market, tec h­
nical sessions, bingo for XY Ls. Large
inside pavillion. plenty of parking.
Talkin on 19/79 and .94. For more
information on advance tickets write
to W9EBN. P.O. Box 8 15, Marion IN
46952.

75m PICNIC
The Iowa 75m Net will hold its

annual picnic on Sunday, August 25,
at Riverview Park in Marshalltown IA.
All radio amateurs and net members
are cordially invited to attend. You
may check in at any t ime. A pot luck
dinner will be served at noon. Every­
one is asked to bring a covered d ish.
Drink and pop will be furnished free.
Prizes will be awarded . Fo r further
in forma tion contact Jerry Smith
W0DUN, P.O. Box 14, Akron IA
51001.

WA6ZYY remote here in Los Ange les,
Wh ile th is is their story, I suspect it is
indicative of many other systems.
Here is Part 1 of "The Remote Base.
Another Alternative, "

Skip Hansen WB6YMH, Ma rc
Abrams WA6DPB, and Gary Beida
WA6ENS, were busy in Marc's work ­
room putting the finishing touches on
the new ZYY machi ne prior to its
installatio n in Hollywood Hill s, They
are three of ten hams that comprise
the Grand Funk Radio Network . They
are amateurs like the rest of us;
looking for a bette r, more efficient
way to commu nicate. The pr ide they
took in what they had created was
evident especially in Marc's voice as he
demonstrated what the machine could
do. " It can even turn on an electric
heater at the site if we have to serv ice
it during bad weetber." was Marc's
comment as he hit a couple of
numbers on his HT220's touch tone
pad. The desk lamp lit up to simu late
the aformentioned heater.

"Fine," I said . "One HT on 450
and you have access to 6 , 2 and the
phone line to boot. But why a remote
instead of a repeater?"

"If you own a repeater," said Skip,
" you are not really free to experiment
with it in a way you might like. This is
due to your obligation to your users
to see that the repeater is there when
they want or need it . But a remote is
your 0'NTl private toy . If you do
something wrong and the system be­
comes inoperative, you have only
you rsel f to blame or better yet, hold
responsible. If you feel that you have
spent enoug, time up on the hill , and
you don't mind if the system is down
fo r a few weeks, it 's your dec ision.
You aren't obligated to perahps hun­
dreds of users. After all, what is our
remote? It's like having our base
station, mobile or HT always sitting at
an excellent location."

Acco rding to the information I
have been able to gather, there are
'Nell over 200 private systems in Cetl ­
fornia - all operating between 439
and 450MHz. This figu re includes
sma ll private repeaters, autopatch
systems and probably 50 or so sys­
tems similar to ZYY . In the Los
Angeles area we account for aoproxi­
mate ly 75 of the total state number.
As Marc says, " You need only ca rry a
small handheld unit equiped with a
touchtore pad . With it you can
operate our system as a straight 450
repeate r, tune in any preselected 2m
or 6m channel or access the phone
line. It is the type of versatility that is
impossib le to offer on a repeater in an
area with as dense an amateur popu la­
tion as you fi nd here in L. A."

" Remo tes, they 're an outgrowth of
the terrain we live with in this part of
the country ," Marc continues. "Go
east to the midwest o r south where the
land is basically flat and in most cases
you will find a tall building acting as a
repeater site. The coverage of most
machines in that type of installation
averages 75 or so miles. Let 's put this
machine on 22/82 in our example.
Well. if there is another machine on
the same channel pair a hundred miles
away. there will be little if any inter­
ference between the two systems.
Now we put the same system on a
5000' mountain like Johnstone Peak.
Even with the reduced power output
required by the regulations, this sys­
tem will cover over 200 miles. That
makes this channel pair useful to only
a few hams at a t ime. Fine, if you are
willing to wait up to two hours to use
a crowded repeater to get a few words
in that may be of no rea l impo rtance.
But there are those of us that don't
want to wait. A system like ZYY at
the same type of location is the re,
ready and waiting to do its jo b at o ur
command. I want to call someone on
2. I dial up 2m on the remote, select a
channel and call him. Same for 6m,
450 or the eutopatch . Most of the
time it just listens o n our 450 input,
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A recent Sunday afternoon dinner at 73 Magazine with (left to right ) Lin Green ~

Sage Green - Yvette Grimes WA8ULUIJ - Chuck Martin WA1HPS - Tony WA1MWN ­
and Sandy W1PVF. Chuck has done much of the 450 repeater work in the Boston area,
including the WRlAAB machine near Peterborough on 449.1. He and ~andy speIK! most
weekends. summer and winter, climbing the mountains of New Hampshue , often WIth 2m
gear packed along. Tony is one of the driving force s down at A&W Electronics, one of the
biggest ham dealers in New England.

but it also offers the versatility you
can't get on a repeater. The potential
is endless. Put up a beam and you can
d irect it fr om y ou r HT. Name it and it
can be done."

Well then, why are all remotes
clo sed systems with confidential input
and control channels? Skip answe rs,
" I equate our remote with anyone
else's personal ama teur station . If you
had spend S5000 on setting up the
best lo wband OX station you might
not take too kindly to a total strange r
walking into your shack, ploppi ng
down in your chai r and firing up your
s ta tio n. All th is without ever asking
permissio n. We lo ok at ZYY the same
wa y. We put out the money , time and
labor to build it . Over a 51000 and we
have lost cou nt of the man ho urs. We
have the ability to converse with
amateurs on 2m or 601 thru its abil ity
to operate those bands, but it is our
ama teur station built for our persona l..use.

Skip co ntinued, "The reason for
not publiciz ing control channels is
obvious and the way 450 is set up out
here there is little likelihood of ever
finding simplex operation on an input
or output. If this shoutd happen , that
person would still need t he proper

W2NSD cont 'd from page 3.

how many people use the 73 oven, it
is remarkable that it has been so
trouble-tree.

Frozen loaves of bread thaw in
abo ut two mi nutes (30 seconds a
side). Ice c ream ca n be made se rvable
in a few seconds. Just about all
leftovers come alive in the oven,
except maybe salads. Leftove r salad?

WILSON LOWERS HT PRICE
Can one of the better selling HT's

become the best selling? Time will
tell. Jim Wilson announced that his
company is pu lli ng out all stops to be
first in HT's wit h the ir six cha nnel
two watt hand u nit . The new price is
5 199, down from their 5239, and still
available through authorized dealers.
This is about the only HT on the
ma rket with all crystals changable
(most have one or two pairs so lde red
inl - t he o nly one w ith the mi ke
separated from the speaker for better
fidelity land so you can talk without
having to move the HT from ear to
mouth) uses inexpensive AA
batteries - has remote speaker/mike
fo r be lt opera tio n.

ZAPPED FROM SPACE
A note from W5LVA enclosed a

clipping about NASA getting ready to
test a satellite solar power sta tion
(SSPS) in 1978. T his w ill collect
energy from the su n and beam it
down via microwaves - about 5 kW
worth .

to ne to access the system. Th is infer­
mation is also unpublished . Hemem­
ber, while we have a set of 450
channels ass igned to us, in reality the
band is open for any licensed amateur
to use . All bands are. The main
difference is that we can hold a GSO
for as long a time as we desire without
a dozen breakers asking for signal
reports or all of a sudden finding
another OSO tak ing our place before
we have rehquished use of the
machine. On a private system these
t h ings just don't happe n . The same
holds true when we funct ion up
another band. Our location gives us
the ears to hear a great distance and
the vo ice to hold a simplex OSO that
might otherwise be impossible. The
remote le t s us run simp lex to areas
t hat we might otherwise h ave to t ie up
a repeater to access. That seems like
an effic ient way to use the amateur
spectrum. ..

Have not remotes been the cause of
friction between amateurs on certain
occasions" T he answer is a qualified
yes with a rather valid reaso n for this
happening. I will go in to this and
other aspects of remotes next month .

WA2HV K/6

The idea is t hat collecting so lar
energy here on earth is to o lossy ­
mu ch of it is diss ipated in the etmos­
phere before it reaches the ground ­
and clouds turn off the power en­
tirely, as does nightfall. Th is means a
tre me ndous sto rage fac ility of some
kind is needed . A satellite would get
solar energy 24 hours a day and
energies on the order of 10,000 mega ­
watts are being considered .

That sounds like a great id ea, but
t he re are some glitches. Consider fo r a
momen t the household mic rowave
oven which produces only a couple

•

hundred watts of rf - and remember
the frantic ado over the leakage from
these un its. The Environmen tal Pro­
tection Agency has worried about the
leakage of a few miltiwatts. So wh at
nappens if the multimegawatt beam
from the satel lite touches any of us?
We'd get fried, wouldn't we? If we do
build one - would we wa nt the
Russians to have one too? Or the
Chinese? Or the Syrians? Ten giga·
watts on a tight microwave beam
should be able to do quite a job ­
how'd y ou like to t ry dodgi ng that? It
sou nds like the death ray of Buck
Rodgers.

MAKING HAMFESTS SUCCESSFUL
T he key to the success of any

harntest lies p ri marily with the chair­
man. If you have a good cha irma n • .
one wi th some know-how - with gu ts
- and the ability to manage - you'll
have a good hamfest.

Some clubs look around for a chair­
ma n for their hamf est and select
someo ne with no busi ness exper ience
- someone who h as been working for
a la rge company and thus has never
run in to the p roblems that a fellow
who has started his own business has
encounte red . Success e ludes them.

The good hamfest chairman is an
entrep reneur. He has h is own business
which he p robably started h imself . He
has a few employees. He has had
enough experience so he can d elegate
respo nsib ilit y and then follow u p on it
to ma ke su re it is exercised. He se lects
the exh ibits chairma n, te lls him how
to go about his job, and fo llows u p o n
him every few days. He picks a p ro­
gram chairman, a ticket chairma n, a
p romo tion chairman, a program book
cha irman, a p rize c hai rman, e tc.

The ent repreneur is used to think ­
ing in terms o n the o rd e r o f a h amfest

Con! 'd on page 1J4.
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SIMPLE CRYSTAL SET
Rad io signals fro m all over t he

world can be p icked up on a simp le
crystal set designed for shortwave
reception. It costs only $10 including
postage from Britain. Using ne it her
main nore battery elect rical supply,
t he OX Crystal Se t is powered solely
by the incoming signa l without ampli­
fication.

The manufacturer reports that
Peki ng, Moscow, BBC World Service,
Prague, Monte Carlo, Cairo and Sou th
Africa are amo ng the broadcasting
stations that can be received with
varying degrees of fading according to
aerial location and propagat ion condi­
tions.

The set consists basically of a
germa nium diode and a variable
capacitor, with two connections and
an earth lead to an indoo r antenna
which also forms the tu ned circu it.
The antenna, a 15' to ng double loop
of heavy gauge alumi num wire, covers
the 49m wave band and part of the
4 1m band. A progressively narrowing
semi-circular scale allows simple tu n­
ing over o the r sho rtwave bands to be
carried out. To imp rove recept ion a
sett-supoortlnq semi-directional anten­
na can be easily constructed from the
same type of aluminum wire. The OX
set is housed within a polysty rene case
with a ma tch ing glossy black and
silver front and we ighs less than 12 oz.

For further information contact :
Partridge Electronics Ltd. (Mr. G. A.
Partridge Managing Director), Broad­
stairs, Kent crto fLO, England. Tele­
phone: Thanet 62535.

.,
•
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5200 EL ECT RONIC INSTRUME NT S
The free 208 page 19 74-75 Leasa­

me tric Instru me nt Datebook gives
spec-by-spec comparisons of over
5200 electronic test instruments.
More comparative technical informa­
tio n has been assembled than in any
previo us publicatio n.

Over 64 -pages h ave been devoted to
Rental and Lease information wherein
one, two and three month rental rates
are presented. Used prices are also
given which co nstitute the "blue
book" o f the used eq uipmen t ma rket.

Addi tionally , the book provides in­
formation on new low cost instru .
ments for sale thru the nationwide
" METRIC MAR T."

Fo r additio nal informa tion co ntact
Delight Howell, Leasametric, 822 Air·
port Boulevard, Burlingame CA
94010. Telephone: 415·347·3067.

VH F ENGI NEERI NG REPE ATER

Wi th the cost of repeaters coming down, no wonder the number is
growing at the rate o f several a day! One of the newest en t ries is the VHF
Engineering package, where a complete repeater can be put together for
abou t $ 250 - and tha t even includes the identifier. Several of these repeaters
are bei ng used, with one of the newest being WR2ABS in Binghampton NY.

FULL WAVE BRIDGE
RECT IFIERS

The MDA 100 series of full wave
bridge rect ifiers are encapsulated in
miniature plastic cases o f un iq ue de­
sign, affo rd ing high dielectric strength,
vib ratio n and shock resistance, and
low cost.

These rec tifiers utilize the same
dice as the popular and t ime tested
IN4000 rectifier series. Rated realis ­
t ically at 55°C ambient for full output
o f 1.5 Amperes, they are available off
the shelf, in voltages up to 1kV.

For further information contact the
Technical Information Center,
Motorola Semiconductor Products,
tnc.. Box 20924, Phoenix AZ 85036.

.Ii r:
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100-150W POWER AMPLIFIER
Th is ampli fier, designated Model

6100, employs six silicon transisto rs
and six silicon diodes for years of
t rouble free service. Each amplifier
co mes complete with de and rf ca bles,
instruction ma nual and the final test
data sheet. I t is broadband so that no
alignment is necessary , has balanced
emitter t ransistors fo r relia bility and is
entirely sol id state, includ ing the
antenna relay . I t is rated fo r con­
t inuou s ope ratio n and has reverse
polarity p rotection as we ll as auto­
matic switching. It has provisions fo r
remo te on/off control and a buil t in
power sensor. I t operates f rom a
15·3 5W input in the 40·54MHz range.
There is an adap ter kit available that
can be installed in existing units for
modification to linear operation. The
amp lifier also comes with a complete
t -vear warranty. One of these arnp fi.
fiers has been in use at 73 Magazine
with excellent resul ts.

For further information contac t JM
Communications, 101!-G Washington
si., Venice CA 9029 1.

Th is NEW lightweight pro be lets
you perform th ree func tions with one,
ru gged, easy to use osc illoscope probe.

The probe is designed to give you
finge rtip selection of DEMODULA·
TION, 0 1RECT or LOW CAPACITY
mode of operation fo r simp lified use
o f you r osci ll oscope.

Insulation piercing prod for quick ,
positive contact th roug, .wire insula­
t io n, solder flux of MI L conformal
coa tings. Works wi th any oscilloscope,
sh ielded signal ca ble is available with
PL·259, BNC, banana p lugs, or forked
lugs to fit any oscilloscope.

For complete information , specifi ­
cations and p rice, wri te Valor Enter­
prise lnc., Oeot. 203, P. O. Box 1162,
Piqua OH 45356.

NEW OSCi l lOSCOPE
TRI ·PROBE
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ANTENNA NOISE BR IDGE

The new R-X Noise Bridge by
Palomar Engineers measu res both re­
sistance and reactive components of
antenna impedance. The resonan t t re­
quencv of an antenna as well as its
feed point resistance is easi ly found.

The abil ity of the br idge to measure
reactance is a useful feature no t found
in previously available noise bridges.
The ott-resonance impedance can be

TONE GENERATOR

Look ing fo r a SUBAU DIB LE
T ONE GENERATO R for you r small
hand held or portable FM radio?
" THE CUBE" is only 1.27cm x
1.52cm x 1.7&m (.5" x .6" x .7") in
physical size, but it has a whopping
sine wave signal out . Designed to be
used with any of the subaudible
guarded systems, it works on 9-16V
and has no moving parts. I t can be set
on any f requency between 98 and
240Hz wi th a trim resistor. THE
CU B E is ava i lable f rom RGS
Electron ics at the low price of $19.9 5.
For an ex tra 55.00, it can be set on
f requency by the factory . Contact
RGS Electronics, 3650 Charles Street,
Suite K, Santa Clara CA 95050.

TURNER CATALOG

An 8·page communicat io n line
catalog desc rib ing Turner's enti re line
of commu nicat ion microphones is
now available.. It includes several
recently developed models.

New products include a special ver­
sion of the standard Tu rner M+3
mobile microphone supplied with a
Bconductor cable and wired for
Johnson and other transceivers requir­
ing 6·wire cable . Other microphones
include the 4 50 series featu ring com­
pletely new styling. Severa l medium
impedance microphones have also
been added .

Cop ies of the catalog, No. 2721 ·C,
may be obtained by writing Turner
Division of Conrac Corporation, 909
17th Street. N.E., Cedar Rapids IA
52402.
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measured and it is easy to tel l whether
the resonant frequency is lower or
higher than expected. This grea tly
simpli fies tun ing and matching.

The R-X Noise Br idge operates in
the 1·100MHz range and measures
resistance f rom 0·250n . Price is
$39 .95 postpaid f rom Palomar
Engineers, P.D. Box 455, Escondido
CA 92025.

UH F TR A NSISTOR

A new 12V, 25W rugged ized UHF
transistor is now ava ilable from TRW
Semiconductors, Lawnda le CA.

The device, designated TR W
PT88 25, is a direct replacement for
2N6 136 or C25·1 2 but also features
inf in ite VSWR capability at rated in­
put power and 15.5V. The emi t te r­
ballasted sil icon NPN transistor em­
ploys a grid st ructure design to
achieve a high figure of merit.

The t ransistor is intended for land
mobile UH F applications up to
51 2MHz and is especially su itable for
radio appl ications where ruggediz ed
const ruc t ion is imp ortan t to pro tect
from antenna mismatches and other
cu rrent t ra nsients.

Uni ts feature low current density
fo r long term reliability and are
o ffe re d in standard 380 SOE
packages. The new transistor can be
speci fied as either TRW PT8825 or
2N6136. Price is $22.50.

For further information , contact
Sales Manager, TRW Semiconductors,
14520 A viation Blvd., Lawndale CA
90260; phone 213-679-4561 .

TH UMBNAI L SIZE SENSOR
This miniature opt ical sensor by

Ge ne ral El ect r i c Company IS

annou nced for a host o f uses In
government, home, business and in ­
du stry. The tiny solid-state sensor
makes possible tubeless TV cameras
no larger than a pack of cigarettes and
is being produced by GE's Ootoetec­
tronic Systems Operation, Syracuse,
N. Y.

1.5W, 7.5V POWER MODU LE
A new line of rf power modules

designed speci f ically for UH F hand­
held transceivers has been announced
by TR W Semiconductors.

The modules, designated MX 1.5,
are designed to operate from a 7.5V
battery supply. They provide 1.SW
output, 20dB gain, 50% eff iciency and
fea ture full protection against over­
drive and load VSWR. Harmonic out­
puts are more th an 30dB down and
the MX 1.5 is stable under all ooerat­
ing conditio ns. The modules are
designed f or operation in the
400512MHz range and have 50H
inpu t and output impedances.

The MX 1.5 units occupy less than 4
cubic centimeters of space.

For fu rther information contact
Sales Ma nager, Mobile Products
Plant, TRW Semiconductors, 14520
A viation Blvd., Lawndale CA 90260.
Phone: 213-879-4561.

CHEAP TOOLS

Perhaps inexpensive would be a
better t it le since th ere is noth ing
cheap about the tools. Compared to
many (if not most) of the imports,
the se are except ional. Greene's Elec­
tronics down in St. George SC 29477
(Box 626) has somehow managed to
get their hands on some seconds from
o ne of the top makers of small tools
and they are passing along their good
fortune - an assortment of 10 needle
nose, cu tters and stuff like that for
only $16. The assortment has been
checked out at 73 and found to be
f irst rate.

MINI ATURE BC TR ANSMITTER

Telonix Industr ies has a litt le 1500
k Hz transmitter on the market
($9.9 5) which is des igned part icularly
to plug into cassette recorders and
play t hem through y ou r broadcast
radio. Th is is not a bad idea for
playing Morse code cassettes for a
large group, as many rad ios have a lot
bigger speaker and more power than
cassette ptavers.

The "Soundcaster" module is about
1.5" hi gh, by 2.5" SQuare, and has a
place for a 9v battery in the bottom.
It has a plug to f it most cassette
players, and a little antenna wire.
Dealers might get in touch at 3272

S.W. Temple, Salt Lake City UT
84115.
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C!MOS LOGIC IC,

Amperex Electronic Corporation
has announced the availability of a
series of C/MOS logic ICs in micro­
miniature 1I 0 packages. The new
series, available fr om stock in produc­
t ion quant it ies, consists of 14 logic
circu its that have the electrical charac ­
teristics of the equ ivalent 4000 series
C/M QS ICs, already widely available
in in-li ne packages, and are func­
tionally interchangeable with those
devices.

The new Amperex devices have all
the recognized packaging advantages
of LIDS (Leadless Inverted Devices).
The primary advantages, to manufac­
turers o f hybrid circuits are the great
reduction in size compared to in-line
packaging for the same electrical func­
tions. ease and economy of assembly
o n the subst rate, and extremely high
circuit yields.

LI 0 packagi ng, first in troduced by
Amperex in 1966 , elimi nates the need
for expensive wire-bonding machinery
in the assembly of the hy brid ci rcuit .

The 14 C/MOS ICs in itially avail­
able in Amperex LID packages include
NOR and NAND gates, an exctusive­
OR gate, shift registers, cou nters, flip
flo ps, switches and buffers.

Detail ed spec ificatio ns on a ll of the
ava ilable 4000 series C/MOS LI OS and
on the nu mero us other ICs and dis­
crete transistors and diodes available
in the Amperex micromin iature LID
package may be obtained by writing:
Ampe rex Elec t ronic Corpora t ion,
Solid State and Ac tive Devices Divl­
s i o n , S lat e rsvi lle R I 02 876 .
Telephone: 401 -762·90 00.

FUNCTION GENERATOR

Most of the circu itry needed to
bui ld p recision funct ion generators or
signa l generators in commun icat io ns
and inst ru mentation systems is pro­
vided by the XR-2206 monolithic
fu nction generator. The XR-2206 con­
tains a voltage-controlled oscillator, an
analog mu ltiplier and sine shaper, a
u nity-gain buffer amp lifier and a pair
o f current switc hes.

T h e X R-2206 generates high ­
quality sine, square , triangle ramp and
pulse waveforms with the aid of a
simple passive netwo rk that biases the
circuit and sets opera ting frequenc ies.
T he output waveforms may be amp li ­
tude and frequency modulated by
vary ing an external control vo ltage.
Also, logic levels applied to the cu r­
rent switches through an FSK input
cause the circuit to operate at two
discrete frequencies, such as the mark
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and space frequencies of an FSK.
system determined by two timing
resistors and a cepcitor.

As a precision function gene rator or
sweep generator, the performance of
the XR·2206 is comparab le to that of
a bench instrument. Total harmon ic
distortion is typically 1% without
adjustment and approx imately 0.5%
with pc tentiornen ter ad justments.

Because of the optional opera ting
modes, the XR-2206 is also ideal as a
signal generator in sinuscldet.tone,
AM, FM, FS K and PS K (phase-shift
keying) systems , as a
voltage-to-frequency converter, and as
the majo r component o f p hase lo ck ed
loop systems. The XR ·2206 is avai l­
able in 16-p in, d ual-In-ti ne packages.

Fo r further information contact
R-OHM Corporation, EXAR Inte­
grated Systems, 16931 M,lIiken A ve.•
Irvine CA 92705.

ISOLATED-PAD DRI LL-MILL

= -

The first isolated-pad drill-mills
with builtin cen ter d rills have been
introduced by A. F. Stahler Co.

Another exclusive feature of the
Stahler isolated-pad drill .mills is heat
t reatment o f the ch rome alloy body
of the dri ll-mills after the teeth are
cut. This makes the mills exception ­
ally long wearing, even when milling
isol ated pads in glass-epoxy ci rcu it
boards.

The tools are used to fabricate
circu it boards from fu ll -s ize templates
wit hout e tch ing, to add components
to an ex ist ing board and breadboard
circuits in a form that approx imates
final design. They are primarily in­
tended for small quantity and experi­
mental circuit board construction by
researc he rs and hobby ists. The
isolated-pad technique allows the
bu ilder to duplicate circuit templates
with identical parts locat ion and wir­
ing layout . The component mounting
is as rugged as with etched pc board
construction.

Afte r machining the tee th in the
mill, Stahle r heat t reats the tools to a
hardness of Rockwell C 4447, mini­
mizing wear on the mi ll teeth . The
drill is held in place in the bore of the
tube with two set screws, preventing
accidental breakage of the d rill which
could be caused by excessive torq ue if
o nly one set sc rew were u sed .

Sta hle r isolated-pad drill -mills are
p riced at $ 7.95 each. Additio nal infor­
mation on the tools is available by
writing to A. F. Stahler Co., P. 0. Box
354, Cupertino CA 95014.

W2NSD cone'd from page I J1.

and a few thousand doll ars worth of
prizes doesn 't faze him. He knows
that the p arking chairman is going to
have to be ready for hundreds of cars
and plans for getting them parked .
The flea market cha irman is going to
have to rope off h is area, have help in
assigning spaces, take care of com­
p laints, watch out for deadbeats , etc.

All too many hamfests are doomed
to mediocrity right from the beqin ­
ning by being turned over to incom­
petent management.

STANDA RD REPEATERS
SELLI NG WELL

Standard reports that they are up
to here in repeater orders, both ham
and commercial. Apparently a fair
percentage of the new repeater groups
are using the Standard repeate r. A
report from Jo rdan te lls u s that the
repeater in Amman , JY·73, is still
wo rking well and in frequent use by
JY, _

HAlLiCR AFTERS QUITTING?

It does appear that Hallicraft ers wi ll
foll ow National and Hammarlu nd,
after all these years, leaving the ham
bu siness. Old timers will reminisce
over the many fabulou s rece ivers and
rigs turned out by Hatticratters down
through the years.

220 ANTENNA

Antenna Specialists has a new 1/4
wave car roof mount antenna for only
$7.29 to help you get o n the 220 MHz
band. It comes co mple te with 17 foot
of RG-58/ U coax and UH F con nector.
The whip is on ly 13" h igh fo r this
band, so you wo n't hi t those garage
ceili ngs. It 'll hand le a hund red watts.
Let's get cracking on 220.

NEWHT

More and more of the VHF
Engineer ing hund red buck 2m hand
t ra nsceiver ki ts have been getting on
the air over the New England
repeaters and everyone seems
delighted with the project .

The next time someone whines that
they would like to get on two meters,
but it is just too expensive, te ll 'em
what's what.

RE ADING HOTLINE ?

A recent issue of HOTLIN E had
two nice 515,000 a year job offers ­
plus some other interesti ng jobs. Not
to ment ion some inside FCC scoop
that rea lly can't be p ublished in so me­
thing as widely read as 73 - an honest
evaluation of an AR RL move , also no t
for general publication inside
industry news.
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LM 309K 15V lA regulator $1.20
LM 311M high performance comp ar i tor $1.00
LM 339 dip quad comp ar i tor $1.50
LM 555 timer $.85
LM 723D adjustable precision voltage regulator $.65
LM 741 Mini compensated op amp $.35
LM 747 dip dual 741 $.70
LM 3900 dip quad op amp $.45
LM 4250 T05 programable op amp $2.00
LM 1558 mini dip dual 741 $.75

ABOVE MATERIAL IS GUARANT E ED FUNCTIONAL,
RETESTED MATERIAL. USER SATISFACTION
GUARANTE ED FOR HOBBY AND E X P E R I ME N T A L
APPLIC ATIONS.
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$1 _00 Telescopmg Antennas $1.00
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SPEAKERS

8n 80mW 2" Round
11 n 200mW 2%" Round

50c each

8n 3W 5x7 Oval
8n 3W 4x6 Oval
8n 2W 4x4 Square
8n 2W 2%x7 Oval
8n 800mW 3% Round

Sl .00 each

Standard Size 1511 6" body 5116" thread 114" shaft 20K, lOOK 25<. 10K, 500K, lmeg- w/sw5D<. 5KIlOK
concentric w/sw 7&/.. Miniature size 3/4" body 1/4" thread 1/4" shaft 50K 25i. 5K s/sw 50li. Miniature
size 5/8" body 7/32" thread 3/1 6" shaft 2.5K 25i. 5K, 10K w/sw 50i. Ultra Miniature transistor Radio
Volume Controls s/swi tch 2K, 2.5K, 5K. 7.5 K. 15K. Your choice 25<t ea. - 5/$1 .00.

50WVDC Upright Tab MT
150/ 150/25 1·7/8 L x 7/8Dia.

15V Can 501t ea.
20V Can 501t ea.
16V Tubular 254/' ea.
15V Tubular 2st ea.
50V Tubular 2st ea.
lOV Tubular 2st ea.
10V Tubular 25( ea.

40120120
4012015
1200/1 200
1000/ 1000
3300
500
500
500
470

LV BRIDGE & ~ BRIDGE RECT.
Fine for meters other LV 500 mA.
Your choice S.25

RECORD/PLAY tape heads for 8
track stereo cart & 2 track mono
cassette. Your choice $1 .00 each

JUNK BOX SURPRISE All good
parts. Ouantities too small to ad­
vertise. 52.50

ANOTHER TON OF GOODIES 6 FEETLONG! cord,notshielded ASSORTED TRANSISTOR
Over 50 types of audio driver & with female connector on one RADIO 455 kc & 10.7 i-f trans­
output transformers for transistor end only S.25 formers & osc. coils. Over 100
circuits. Micros. minis, "CB" radio CAR LIGHTER PLUG w/5 foot types. Mic ros, minis, etc. 4/S1.00.
size, etc. S.25 each, 5/~1.00 cord! S.50 Specify tst, 2nd, 3rd i·f or OSC. &

PLASTIC BATTERY HOLDERS RADIO & INSTRUMENT KNOBS size, 455 or 10.7.
Your choice 4'C' or 4 'AA' or 4 'A' over 100 types.S.05 each. GET A GRIP! Handles _ use for
w/leads. S.25 each, 5/S1.00 TRANSISTOR TAPE RECORDER mobile mounts. Chrome, 4" x 11",
WE GOT A TON OF 'EM Transis- Y2 track mono head assembly for large hole in end $.25
tor rad io tun ing caps for AM, %" tape. Consists of erase, R/P SUPER SMALL TRIMMER CAPS
AM-FM. Micros minis sealed heads, pressure pads mounted on rotat ional , singles _ $.20, duals
open. Over 40 types. $:25 each: base plate as used in MAYFA I R _ $.25, quads _ $.50. Terrif ic for
5/$1.00 1802. A steal at $1.00 each. x tal netting. Multis have common

"GND"

ASSORTMENT of 110V AC
phono, tape, fan motors. A lso some
DC phono and tape motors Sl.00

ASSORTED FERRITE ANTEN·
NAS & RODS. Over 50 types.
4/$1 .00, 1 of each $10.00

ELECTROLYTICS

TRANSISTOR RADIO EAR·
PHONES - your cho ice mini or
mic ro plug, long cord - S.25 each,
5/$1 .00.

4 PDT RELAY Miniature pcb en­
closed in clear plastic. Gold con­
tacts S2.00

MINI & MICRO JAX for rnic or
VIDEO TAPE BONANZA New earphone your choice. 2 ci rcuits
American made W' cobalt enerqiz- wlnc sw.5.25, 5/51 .00
ed video tape 2400' on 7" reel in 4P 3 POS ROTARY SW 5/16"
nice box. $21 each, 5 & up - $15 thread "I." diameter shaft. $.25
each.

RUBBER TAPE RECORDER Drive
Bel t assortment 51.00

Assortment othet" values 4/S1 .00

Over U. million parts on hand! The boss says get rid of 'em. 50% off if you'lI buy all we hilVe of an item!
Top that 51 a pack people.

All sales cash with order, include estimated UPS charge for shipping. S2.00 minimum order. No COD under SID.

COMMUNICATIONS UNLIMITED
9519 MAIN STREET P.O. BOX 463

WHITMORE LAKE, MICHIGAN 48189
STORE HOURS

NOON-6po, TUES. - SAT. (313) 449-4367
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IT ONLY HAPPENS
ONCE IN A LIFETIME'

•

RE:-

*WEIGHS ONLY 26 POUNDS
*LONG LIFE FERITE HEADS
*EXTREMELY QUIET
*USES INEXPENSIVE 1/2"
TAPE

* HORIZ RESPONSE 2% MHz
*OPERATES FROM 110 VOLT
AC.
*SOME MODI FI ED WITH

LIGHT TO INDICATE UNIT
IN USE.

* STA NDA RD AUDIO-VISUAL
SIGNALS

AN I N E X P E N SI V E
U BRAR Y OF THE TV
SHOWS YOU UKE BEST. . .

YOUR FA VOR ITE T V
SHOWS. ...tape

build

BRAND NEW, AS IS...$399.00

•

ALSO, SHIBADEN FP-707 VIDICON CAMERA, WITH CRT
VIEWFINDER AND LENSES 12 VOLT D.C. REQUIRED AND
EXTERNAL SYNC...NEW COST $750.00, NOW $325.00
AC POWER SUPPLY AND SYNC GENERATOR FOR THE

ABOVE...NEW: $65.00
HUNDREDS OF ADDITIONAL VIDEO ITEMS, WRITE FOR
LIST, SASE

COMMUNICATIONS UNLIMITED
9519 MAIN STREET P.O. BOX 463

WHITMORE LAKE, MICHIGAN 48189
St ore hours , noon to 6PM. Tuesday thru Saturdav. (3 13 4 4 9-4 367)
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826MA
12 ch 10 watts

$398.00

SOU RCE
SELECT

Reo: , Tap"
C ,a Q!'

' ' 00

VIOEO/ VOICE
SELECT

WHILE THEY LAST!

hallicraffers
FPM 300

BRIGHTNESS
"u,_.,,~

CAT Bu' "P,o...,'_
CAIIIERA
ADAPTER- ....~..

OPllMUM
I'ICTUAE

n . " x3"'-'·
Ie , PO~"'~OI D

~"'ND "c<cducl ocn

l'"..

Pfll totoAUUo
IOElO n flC AnOH

~n

YOu' ca" s'll~

-...•

" '

with or
wi thout
BALU N

1:1 impedance
match

quads •
8500

, - DO$1 2 5 0 postpaid USA ,
7,50 postpaid USA

$2 50 po stpai d USA J •_....-,

00'

.",. ....."...

" V" .

• ' ~ 'l ~, .... . - •• . ,,­... . ':-... , ,_.. ;::., . ~ A_ ··, · . ~.' ,
, - ... . , "' . . ."

FM27B wi
Pwr supply

==

new and improved
molded plastic

•

... 479.00

SEND FOR OUR CA TA LOG WITH SPECIA/, PR ICES

For d ipoles,
bt'ams . inverted

<~-?
ec-€Ao\C-.u r 't-&----.~

I - -=t- ~_?I'
•

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

TVmonitol'

Venus Ilo-/can

KAUFMAN BALUN
KA UFMAN
water tight

BALUN

KAUFMAN Cenl9f' Insulato' wlttl BALUN
KAUFMAN Center Insullli OI w ithout BALUN
O, agon Fly anlenna COfl .llfucl ,on .neet lind drawing

,
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... IPatent No .
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BILL GOOBOUT ELECTRONICS

BOX 2673, OA KLANO AIRPORT, CA 9461 4

AUGUS'r
SPEClAlS

MA N 1 7 Seg readouts ­
$3.25. Discrete LED grab bag
- 10 fo r $1. 35[

8008 PROCESSOR a bit on a chip $50.00

TTL SPECIAL 74 175 Quad Latch $1.10
MOS DYNAMIC MEMORY 1 x 1024 bit MM5260 $5.00
LINEA R SPECIAL 741 Mini Dip op amp 10/$3.50
DTL SPECIAL 946 quad NAN D TTL compat ib le plu g in replacement
for 7400 in many applicat ions 5/$1 .00
12V 8A Regulated Power Supply Parts Kit. Ideal for powering FM rigs.
Everything except the chassis ; . $17.95

LM 309K 5V 1A REG $1 .75

LM 320K NEG Reg ava ilable in 5V 12V & 15V $~.25

LM 340K POS Reg ava ilable in 6V, av, 12V, 15V, 24V $2.25

41 94 TK adjustable dual t rack ing reg T0 66 $3.90
•

41 95 T K dual tracking reg +1 5V T066 $3.40

lCs, most TTL & LINEAR in stock - Send stamp for FREE catalog

CMOS DIGITAL

74COO .60 CD4011 .60 CD4042 2.95 555 1.00
74C02 .60 CD4012 .60 CD4044 2.95 556 1.60
74C04 .85 CD4013 1.25 CD4049 1.25 723T .95
74C1 0 .60 CD40 14 4.00 CD4050 1.25 723D .75
74C20 .60 CD4015 4.00 CD4116 1.50 741 M .45
74C73 1.65 CD4016 1.25 LINEAR 741T .5074C74 1.25 CD401 7 3.20

747D .8574C76 1.75 CD40 18 3.25 LM301M .45
74C1 07 1.75 CD40 19 1. 25 LM311 M 1.20 748M .65

• 1595 1.5074C151 3.30 CD4020 5.50 LM31 8 1.75
74C 160 3.25 CD4021 4.00 LM339 2.00 1596 1.75

74C161 3.25 CD4023 .60 LM370 1.25 CA3028 .75
CA3065 .7574C162 3.25 CD4024 3.00 LM371 1.25

74C163 3.25 CD4025 .60 LM372 1.25 CA3086 .45

74C 195 3. 15 CD4027 1.75 LM374 2.00 3900 .75

CD4001 .60 CD4029 6.00 LM380 1.65 41 36 2.00

CD4002 .60 CD4030 .60 LM38 1 1.75 4250T 2.25

CD4008 4.00 CD4035 2.50 LM382 1.75 5556M 1.50
CD4009 .95 CD4037 2.95 LM399 1.75 5558 .90

CD4010 .95 CD4040 5.00

ALL ITEMS IN STOCK and will be shipped within 24 working hours of rece ipt of order!
Inciude 50r! postage and handling on orders under S 10.00

Sorry, NO C.O.D. 'soCALIFORNIA RESIDENTS ADD sales tax .
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Power Supply s PEe I A L!
72) DIP va~iable regulator
chip I-~OV , + or - output @ 150
HA IDA with external pass trans ­
Istor--Wl th dlagra~5 for ~ny

applications.

&Cc~
~~.

EACH $1.25
10 OR MORE 1.00

VARO FULL-WAVE BRIOCES
V5441 2A 400V $ .90
V5641 2A 60W 1.10

KRBIO Recto 50V 11. .10

RECTIFIERS"1

CD-2 Counter Kit

MAN 4 Seven-segment. 0-9 plus let­
ters. Right-hand decimal point . Snapll i n
14-pin DIP socket or Molex. IC voltage re­
quirements. Ideal for desk or po<:ke t c eIcu-

1",",,' ~: '" ::F.ACH •. .•••. $2.15 It at II
TEll OR HORl 2.50 EACH _ _ ' :.._--:

Special 811: Hex Inverter
TTL DIP Hex Inverter ; pin interchangeable
wi t h SS 14~. Parts are brand nev and are
branded Signetics and marked "811."

futa EACH • • . .. • . s . 30~11 tri
Slwst 10 FOR.... . 2.50

Suppt£8d 100 FOR . . . . 23.00
1000 FOR . • . 220.00

0-9 plus
le tters . MA N 3
Right-hand decimal point.
Flat - pack type case . Long
operating l if e . lC vol­
t age r equi r ement s . Ideal
for pocket calculators!

$ .30
10 FOR 2.50

LED's
MIX OR MAT CH 5 FOR $1.00

CTl 9956 dua l 2p ln-

~
pu t AND buff e~

\ ' I CTl 9953 2-2-3Input
, \\ ~ AND/OR gate

CTL 9952 dua l 2- ln­
put NOR gate

Dat a supplied ; a ll part s a re
dual- In-I lne .

CTIJL SPECIAL:
Comp leMentary TransIstor logic
Thi s logic famil y Is uni que in
tha t both NPH and PHP t ransis ­
t o rs a re eonblned In the $a~

package. Unlike TTL and DTl ,
t he OUtputs I re cu r ren t sour­
tes ( In the high stl te ) as
_11 as sinki ng current i n the
low state. Thosa Ire brann new
uni ts , some of wh ich are mls ­
ma~ked wi th OTL numbe ~s.

KV50 red emitting $ .20
lG-4 m.a@2":::1:=:::10FOR1.25

KV5024 red TO-18
high ..TOWle

c'~
KVIOB visible red

5-7 llIa (I 2V

o
•

•

•

Poller & Brumfield
TYPE KHP RELAY 4 POT 3A

" :,' ,.
': ,.': , CONTACTS

;1'
_ 24 vue (650
! (011) . . .. $1.50

120 VAC (10.5 MA
co11) . . • . 1.75

~7-SEG~aE_N!o!~o~OUT

II Three digits with r i ght-hand dectee't
II Plugs into DIP sockets
II S l~t l ar to (l ITRONIX) Dl337
II Magnifi ed di git approx 1~ tel y . 1­
D Cathode f or each digi t
II 5elJllents are par allel for -..1ttple

operation / _..
II 5 • 10 MA per secsent l . ... ..... g ......

EACH $3.00 4 (l Z Digi ts) $11.00

RCA NU MITRON '\
EACH•...... ..• . . $ 5.00 ~

SPECIAL: 5 FORDR"20010""

a-Amp Power Sil icon Rectifiers
Marked Epoxy Axial Package

PRV PRICE PRV PRICE
100. . . • •~ .10 600. .. • •$ . 30
200 .• •••. 15 1000 •• •.• 40
400 18 1200 50
600. • ••• .23 1500. ... .65

NE540 70-Watt power driver a-p S2 .00
NE555 Precision t i~r . . • . . . . • . • • • • . . . • 1.50
NE560 Phase lock loop OIP 3.25
NE561 Phase lock loop OIP ...•• . ..• . ..• 3. 25
NE565 Phase lock l oop 10-5.... .... . ... 3.25
NE566 Funct i on generator TO-5 •..••..•• 4.00
NE567 Tone decoder MINI DIP•.• .••...•• 4.00
NE567 Tone decode r TO- 5• .•.•....•...•. 3.00
NE5558 Oual 741 op amp MINI DIP. . ... . • . 1. 00
709 Popul ar Op Amp OIP.. • • . • • . • . . . • . •45
710 Voltage compar ator OIP. .. ..... ..•75
7U Dual comparato r DIP ••••...••.• ...40
723 Prec is10n voltage regul at or DIP. 1.00
739 l ow noi se op amp DIP unmarked .. . 1.00
741 Op amp TO- 5/HINI DIP. . .... .. .... . 55
747 Dual 741 op amp DIP 1.00
748 Op Amp TO-5 1.00
CA3018 2 Isolated tran si stors and a Oar l i ng-

ton - connected transi stor pair ••• 1. 00
CA3026 Dual di f fe rent ia l amp .• . ..•. . ... 1. 00
CA3045 5 NPN transi stor array •. ..••. ... 1.00
LHl OO Pos ttt ve OC regulator TO-5•••••• 1. 00
LHI 05 Voltage req ulato r- •. ..•• . . .•. . . .• 1.25
LH302 Op amp vol t age f ol l ower TO- 5.. . • 1.25
LH308 Op Amp TO- 5.•....•. ...••.••••••• 2.00
LMJ09H 5V 200 MA power supply TO- 5•.••• 1.00
LH309K 5V lA power supply module TO-3 •• 2.00
LH311 Ca.parator TO- 5.••.. .••• . .•. ..•• 1.75
LMJ70 AGC uplif1 er 2. 00
LM380 2-Wat t Audi o Amp. • • . .. ••. .• •.. • • 1. 75
LMI595 4- Quadrant ~l t i Dl i er••...•....• 2.00
HC l 536T OD Amp 2.00

L INEARS

.25

. 35

. 35

.6.

.80

.65

. 20

.3.

.4.

. 50

.6.

. 75

.65

.8.
1. 40

1.00
4.00
1.20

2. 30
1. 50
1. 00

.90
1. 15
1. 15

$ .30
. 35
.20

DIP

7460
74171
7472

7454
74154
74L55

74L51
74H51
7453

74L95
74107
74121

74172
7473

74L"",-- -'ii;WI
74H74
747 5

7483
7489
7490
~92
7493
7495

74154
74193
74195

' 476
74178
7480

, MAN 1
"'·,'7-Segmen t , 0-9 pl us

le tters. Snaps in 14­
p in OIP socket or Iio­
lex. Operates wi t h Ie
voltage requi rements .
Long operating l ife .

ONLY $3 .25

]400 $ . 25
74HOO .35
7401 .20
74H01 .35
7402 .35
7403 .30
7404 .28
74H04 .35
7405 . 28
1406 .76
7408 .35
74H08 .35
7410 . 25
74HU .35
7413 1. 25
741 7 .40
7420 . 25
74120 .35
74H20 •35
74H22 .35
7430 . 25
74H30 . 35
74130 . 40
7440 .25
14H40 . 35
7441 1.25
7442 1. 20
7446 I. 75
7447 1. 50
7448 1. so
7450 .25
74H50 . 35
7451 .25

7400 Series

SEND FOR FREE FLYER LISTING 100' s OF
MONEY-SAV ING BARGA INS:

BRBYLOnl
ELECTRoniCS

5001 CA LCULATO R
DATA ONLY (Refund3ble) .• •.. • • 1.00

40-Pin calculator chip will add. lub­
tract. mul tiply . and divide. l2-Digit
dilplay and calcula te. Chain calcula­
tions. True credit balance sign out­
put. Automa tic over-flow indication .
Filled decimal point at I, 2. 3. or 10.
Leading zero suppression. Coeplete
dats supplied with chip.

CH IP AND DATA • ..•.. .• ONLY $9.95
DATA ONLY (Refundable) . • .. 1.00

5002 lOWPOWE R CHIP AND DATA . • 12.95
All ICs are new and ful l y-tested ;
leads ar e pla t ed wi th gold or solder.
Orders for $5 or more will be shipped
prepa id. Add J5¢ for handling and
poatage for smaller order.; reaidents
of California add ssles tax. Ie or­
ders are sh ipped within 2 workdays-­
kits are shipped within 10 d3Ys of
receipt of order. SlO.oo minimum on
C.O .D.s (phone in).
~ ORDERS:

p. O. Box J 4611 Myrtle Ave.
Carmichael . CA Sacramento , CA

95608 (916) B4-216 1
IfONE:Y BACK CUARANTE:E: ON AU GOODS:-- ------ --- ------



AUGUST 1974 121



NOW AVAILABLE FROM ~@I!.O® ~tr£!\1J'~ ~Y$tr~'M~D mro~ ,

LOW-COST FIELD EFFECT TRANSMISSIVE AND/OR
REFLECTIVE LIQUID CRYSTAL AC DISPLAY

DESCRIPTION FEATURES

TYPICAL INTERFACING CIRCUITRY

TO .1oC" 'IoC K ....... ...CLOC"

~

e
1 ....u .... " fIO... ..T

.z- • ••

:=>-- s.
In l,.o •

C~ • -~
• ••

I- ' .• ", r'•• 18 pr>-! I- " ..,
"I- I=i >·

f=Ji ~~ .

,::> 1" -..
I

....,..L OC..TE e "'C:u,T
'0" I ..e .. O",'T

"~

PIN CONNECTIONS

PIN I SEGMENT PIN SEGMENT

1. 21 . b
2. 22 . 0
3 b 23 . e

•• • 24. d

•• c as. OP.
0 d 26 . •7. B.P. 27. ,
O. 0 26. •
9. f 26. DEC.,. 0 30. ,... DEC. at . DEC.
tz. b 32.

" • 33. •... , 34. BP.
re. d ...
te B.P. 36 .... 0 37.
ta f 36.... 0 39.
20

* Excellent contrast in ambient light
* Field eHeel

* Wid. temperature range

* Low voltage operation (7 YO Its)
* Extremely low power consumption
... Transmitted or r.f1.rted light d isplays
* Operate. 60-10 KHz

* Plugable

PRICES

C,tBIO!l Dnaipt lon '. s- 10· as
Num ber • 9 24 Up

94.(16051 Complete Assembly 15 .50 14 .50 13.50 12.50
ee.oeoe, Displav & Conneo;tor Only 9 .15 9 .00 8." 7."

~ ""'" -.
\"I~WO'IG .....t ...

• 1136

I '"" • r .., I
! 1
:.. ~~ ~ ~ ~ .. - - . -

•
, ,, ,

: 4P f § ~
••

il 11 5 1; r' •
f-'-~~~ J ~

I _, ' ••
' l i ~ §: :;On Jio , ;'l/..i.'

• •

"1•' .... .... . ~ ... . - .-. .

,,, 'j' ':," 'ii'::;!! , :1.t:~i;;
•

"; ;.11
' ~:::;:,'i:~':!:_;~ _. ,wJ:; :~~~ _:.:

,
0•" ,,- , ,.... .

I I' J~ .050 " '1
,031 _ ... ,1031

• , sec •

FELl X liquid crystal d,oplays produce superior optical p roperties than Olher
liquid cr ysta l systems because of t heir bt-teve t cNlfileteristic. The Felix
di spla y syltem has IWQ dIstinct o pt i<:.1 lIa tes , KI tha t display segments lire
lu ll.,. o ff at 3 volls and oomplet ely (In at 1 \/Oits.

Complete ly eu e mbled and tested coun t ing board . COnsil ting of above disp l"V and
CQnnflctor, t hree deCIde to 1·segment. d&Cod..- (1448), S8Vlln AC pulse drive
ll"fWr1t<.>r1 (1486), and l in plated llla..-.po~v PC board with edllll connector pilttern
iS lLvailable n pilrt number 94..Q6051 .

DIMENSIONS

ASSEMBLED COUNTING BOARDS

E~tremely Io>.\" voltage threshokl PllWideS full compItibil ity wit h TT L and
MOS devices . He powei consumption of the ON segment is leu tN n Y,
microwatt_

Bi· level retl!t's 10 the two levels 01 optical lIctivi ty prewnt in speeillity
org¥1i l ed liquid Cl'"VSUlf,. In the QU~I state, the level is referred to ., I
90" rOla lion 01 the plane ot polari led li9ht. Tha t is, whefl II liqu id cryRll t
Ofglnized in ttl is milnnef " inserted be tween II polllriZe< and III analvz e<
which are pjlrallel, t he light Iransm i$$ion w ill be at a minimum. The othel
level of the bi·level system is zero degrees rotat ion of the plane of pol arized
light . which cccu-s upon th e ap plica tion of a we ll defined voltage, giving
fT\I ~ imum tl ansmission.

Only one IIqu od crystllt d ' 'P1rt pUNodes II<ceoIlenl contriS1.-d rMdab.lity in
dtlfused liQhl : FE LIX. F..kl Effect Loqu ld Cry.tIll lrom lIixco.

••

SEND YOUR ORDER TO:

SOLID STATE SYSTEMS, INC.
P. O. BOX 617

COLUMBIA, MISSOU I 6S201

OR PHONE (TOLL FREE~

800-32S-2S9S & 800-325-2981
~ --



Rather than sacrifice quality and because of several large increases in our raw
material costs we are obliged to raise the prices of our PS-12 and PS-24 power
supplies - effective immediately. THEY'RE STILL A BARGAIN!

PS-12 PS-24

24 Amp regulated 2%
50 mV Ripple Max .
Adjustable 11-15 VDC

WIRED $99.95 *
KIT $85.95

t 2 Amp regu lated 2%
50 mV Ripple Max.
Adjustable 11-15 VDC new
WIRED $85.95 •
KIT $69.95 PnceS
Shipping Weight 121bs. Shipping Weight 211bs.

* PS-24 SHIPPED with BASE PLA TE - LESS CASE, AS SHOWN

BUMIIIERItdD

P RTABLE
4 CHANNELS 2 WATTS

DUAL CONVERSION

HT·144 kit

still only 99.95

VHF ENGINEERING
320 WATER ST. POB 1921 BINGHAMTON. NY 13902 607·723·9574

AUGUST 197'.;:.4_ 123



Ki t of parts w ith schematic $ 19.95

Kit of parts with schematic $ 14.95

lN914 EQUIVALENT DIODES
5 .10 581100

10+
5 .10

.10

.20

.20

3/5 1.00
4/5 1.00
4/51.00
3/51.00
4/51.00

4/51.00
4/51.00

LED 10C - Ten discrete clear lens
LE Os, various M V 5020 types

51.50

JUNCTION FETs, TO-1 8 case
N-CHANNE L, SIM I LAR TO,
NJFlO 2N4416, MPF102
NJF 11 2N4091-93
NJF12 2N4338-4 1
NJF13 2N3089
NJF14 2N4221-22
P-CHANNEL,
PJFll 2N3382-86
PJF14 2N2808

TRANSISTORS 1-9
NPN TO-18 gen. purpose silicon S .15
PNP TO- 18 gen. purpose silicon . 15
2N2222 INPNI TO- 18 .25
2N2907 IPNPI TO-18 .25

. Al l FETs come with data sheets.

LED PACKS
LE D lOR - Ten discrete red lens

LE Os. various MV5020 types
51.50

Application note included.

OP AMPS
30n 5 .50
301M .45
307T .70
307M .65
318T 1.50
7090 .20
709T .30
709M .25
739D 1.00
741D .35
74n .50
741M .45
748M .40
747T1

555BT 1.05
5558M 1.00
4131 M 1.00
4132M 1.25

M = miniDI P - D = D IP - T = TO-5

PS 25-1 Zero to 25 volt 1 amp lab type power supply with adjustable
current limiting; has remote sensing and remote programming for vol tage
and current. Instructions included. All parts supp lied except chassis and
metert st.

SOMETHING NEW UNDER THE SUN, " THE CUBE"
Fully assembled subaudible tone generator for your small hand-held or
portable FM radio. Works on 9-16 volts; no moving parts; set on any fre­
quency between 98 and 240 Hz with a trim resistor.
0.5" x 0.6" x 0.7" $19.95
Set on frequency by the factory , $5.00 extra.

ELECTRONllcsL

8008 COMPUTER KIT w ith m anual, wire-wrap board and p ower
supply parts. $300.00 after discou nt . Manual only - $25.0 0 .

LT- 1 Digital logic tester, uses 5 volts, will test TTL, DTL and CMOS.
Has internal slow clock . All parts supplied except power supply, chassis,
panel and board.

JRIGS
AUGUST ONLY

lM3900 Ouad amps, 2/1.00

Untested LM709D. 1Y2 oz.
for $1.00 (approx . 45 pes. I

TTL
7400 s .25 7476 s .65
7401 .25 7483 1.25
7402 .25 7485 1.40
7403 .25 7486 .50
7404 .30 7489 3.25
7405 .30 7490 1.00
7406 .50 7492 1.00
7407 .50 7493 1.00
7408 .30 7495 1.00
7409 .30 7496 1.00
7410 .25 74107 .60
7411 .30 74121 .60
7413 .90 74122 .60
7416 .50 74123 1. 10
7417 .50 74125 .65
7420 .25 74126 .65
7430 .25 74141 1.25
7432 .30 7415 1 1.10
7437 .50 74153 1.40
7438 .50 74154 1.70
7440 .25 741 57 1.40
7442 1.10 74164 2.00
7448 1.45 74165 2.00
7447 1.45 74166 2.00
7448 1.45 74176 1.60
7450 .25 74177 1.60
7451 .25 74181 4.50
7453 .25 74192 1.75
7454 .25 74193 1.50
7473 .50 74195 1.15
7474 .50 74200 9.00
7475 1.00

WIRE WRAP SOCKETS
14 pin S .55
16 pin .65
24 pin 1.30
28 pin 1.40
40 pin 1.85
wire-wrap socket pins

S .05 S4/ 100

%WATT RESISTORS 5 .05
54/ 100

We have most 10% values.

RGS ELECTRONICS
3650 Charles St., Suite K • Santa Clara, CA 95050. (408) 247- 0158

We sell many ICs and components not listed in this ad. Send a stamp for our free flyer.
TERMS OF SALE: A ll orders prepaid; we pay postage. S I.00 handling charge on orders under SI0.00. 10% off on
orders over 525.00. California residents please include sales tax . Please include name, address and zip code on all
orders and flyer requests.
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CALCULATOR KIT CLOCK/CALENDAR ALARM CHIP

UNDERWATER LISTENING

LIQUID CRYSTAL WATCH
Bui ld a w r ist watch or desk c lock with this l iquid
c ryst al display. Recently written up in several
m ag az ines. D ispl ay w ith specia l socket reads
hours and minut es $1 5 2 fo r $25

'these large scale integrated (LSI)
ch,ps el iminate literal ly thousands
of com ponents or hund red s of chips
in me construct ion of a clock. For
most appl icat ions only a single
supply and a minimum of com.
ponents are required.

o 7001 Chip . Features 28/30/31
day calendar, 12/24 hour clock.

24 hour clock, 24 hour alarm, snooze alarm, 6 d igit uts­
play, di rect drive to luminescent anode t ubes or LEO seg­
ments, single transistor interf ace with Sperry displays . Seg·
ment and digital outputs can be " wi re" or " 0" to share
ca lcu lator displays , $9.95 each . 2/ S 18.00

IC SALE YOUR CHOICE 3 for $1.00
p i 900 BU FFER TO·5
p i 9 14 DUAL 2 INPU T GATE TO·5
p i 923 J K FLI P FLO P TO -5
p i 926 Hi speed J K FLIP FLOP TO·5
p i 93 1 J K/RS FLI P FLOP (D IP)
10 p in socket fo r TO·5 IC

firs t Ime
t he misc.

$1 9 .9 5

BASIC CLOCK KIT
We furn ish clock ch ip CT7001 and 4
LEO readou ts .3 inch hgt . You furn ish
minor parts. A $35 va lue f or __ ._.

' K it con t a ins N ORTEC ca lcu lat o r chip 4024 ,21
driver transistors. 8 LEO's, 7 segment readout
by EXITON, 3 LED f or overflow, low bl ry, ever­
ra nge. a key boa rd by FLEX KEY. All th is $45
va lue for only $ 16.50 2 for $27

Brand new by OLIN. U se it fo r a sw im pool mon o
itor-a la rm. use it on lake or ocean listening to
underw a t er ncrses, fish, etc. Complete with hy·
d rophone, 50 f t _ mike cable. speaker·amplifier
console. Operates f ro m 115 volts AC or 15 volt
dry cells . 12 Ibs _ _ _ .. $25

GIANT NIXIE B7971
Used S1.00 Brand New S2.oo
With schematic for GIANT clock.

mmno

CALCULATOR CHIPS
500 1 LSI (40 p in ) Ad d, subtract. m ult ip ly
divide 12 digit . Wit h da ta -' S6.95
Data alone _ 50 cents

CMOS 4814 HEX INVERTER
CMOS HEX INVERTER , dual in line package. 3 -18
volt range. dua l d iode protection against static
c ha rg e. Die lect r ica lly isolated com plim en t a ry
M OS. $ 1.00 ea ch 12 fo r $10.00

DUAL 16 BIT MEMORY

CT 5005
CALCULATOR CHIP

Sing le M OS ch ip w ith all logic re qu i red f or 12
digit 4 f unct ion desk top ca lcu lator wit h extra
storage regist e r for memo ry o r constant . M ul ·
ti pl exed 7 segment o utputs f or L ED, tnca n ­
descent. Fluorescen t , or Gas Discharge displays.
B ra nd new, bargain p r i ced . with specs.

S8.00 each, 2 f o r $1 5.00

S10.00
S15.00

Another SUPER SCOOP by Meshna. Brand n ew
RCA packaged . cons id ered obsolete by RCA but
what an exotic o p to·e lec t ron ic device for th e
sophisticated experimenter. Only several h undred
on hand. Values shown are approx. as each
diode characte ristic varies . Each is mar ked
w it h co r rect va lue.
6 WATT ., , , ..
10 W ATT ~ .

RCA INJECTION LASER DIODES

Dual 16 bit memory, serial MOS by Ph i lco TO-5
c ase. brand new with 2 pag e sp ecs.

# P l R 532 S1.00 each $1 0 /1 2

8 TRACK STEREO TAPE DECK

Wit h built-i n stereo pre-amp. 115 volt drive
motor, channel indicator lamps. Unused,
original boxed, less cabinet. Customize your
stereo music center wi th one of th ese tape
decks.
# 46 $14.00

$125.00313,344 CORE MEMORY

AM·FM RADIO $5.50
Due to the West Coast sh ip strike t hey c ame in
too late for th e customer. No w it 's your
bar~a i n . U se it as is or build it into you r own
c abinet. desk. wa ll, etc. All built, ready t o use.
w ith AC supp ly . To make it portable all you do
is powe r it with a couple of "0" cells . Fully
assembled solid state chassis with AC po wer
sup p ly , less speakers. Covers full AM as w ell as
FM broadcas t . Th e price . . . an ast ou nding
meager S5.50

From SPECTRA computer, visually OK. 64 x
68 x 4 )l 18 core stack. Fig ures out to 35K Byt e. Postage Extr. on all it em s

JOHN MESHNA JR. ELECTRONICS P. O. Box 62 E. Lynn. Mass. 01904
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POLY PAMS

BLUE RIBBON
Po/;c~
'NCl.UOE•

20·Y..... of B ...I.....
INTEGRITY

20·Y••,.. of I:eoftomyl
LOWI[ST PRICES I

ZO ·Y..... 01 Mon.r _B.ck
QUARANTI:ES

NOWI 48·HR . SERVICE

Only 0

MIYAL.
NCASID

o
$3.50
:a 'eN' ••

,.,.. Char. E. ch S p-eci.1g.....N.I ." ,s.n :I for $ • .
MAH.J ,.. 1.49 31 tor S3.

o MAN.4 ,.. 2 .• 0 3 for S• .

REFLECTIVE BAR TYPES

§1' 0 7 . .33 2 .S0 3torS• .
704. . 3 3 2 . • 0 :I tor $8.
$L.A.I.' . :1:1 2.10 :I '- '5.o $L.A·3·. .70 4 .9. 3 'or SI3Io SLA·U. . .3 :1t 3 . • 0 :I 'or SIO

o SLA. 21" .3 31 tf s... 3I1_SIO.
• By Lit tonl. . •• B y Opeo•••Q" .I to

MAN·1 or MAN·<I . p.C•. Colo•• RED.
tG•••n . H )'.. lIow

§S8 7 T_ decodM' , .. j • __ . . .. . • 2 .• 5
702C lol l •••• ' DC (TO-51 .
704 TV nod IF .,nem 1 .1Ii0

o 1 1l e 0 1 dl". c " (A' . . . . . . . . 3 3
1'1 7 2 3 C Volt<o l.tor CAl ••••• .• •
o 741CV 1" '0. comp 709 IMl.. , DIPI .4 4o 748C F dj. 741C (AI 44a753 Celn Block 1 .75

739·739 0 1 .t o p,••mp 1 .98a741 _741 D I 741C (TO·S) .... .•89
PA28S 5 ·W.tt volt aul.to• . . 1 .00

§ULN2300M 010 .mp Ith SCR 1.00
CA3085 Vld.o Audio .utam 1 .00
RC41B5 DU.I 15V T."kl V.R• . 2 .80

o 4t38 Qua4 741'. (DIPI 1 .9.
U 1t'C.2••• 0 ..., ••••• . . . . . . . . . • lI .~.

(A I TO-& 0 ' DI P Buy ..., 3 - T.ka 10.,.

HIGH VOLT lAMP
PIV SALE

0 2000 · 1.00
10 3000 1.35

B4000 1.65
5000 2.25

0 6000 2,"n 8000 3.50
...., rocco 3.95

••• VOLT I; AMP
ff• • • y -du t y . l l 0 V AC to
at 3 amp.. ftlam_1 trau·
rorm.r. 3 :II Zllfli ZIA
WlIb c olor-coded wl~••

. $1 .4'
3 .'5
7 .9S

SILICON
TUBES

o a U4
0 5 11 4

0 ' "

~~~;;7.0R.Bmps· ~::::
o 531 HI ,10. , ow _ _om.. CTO.51 $2.50

8 5 3 2 Micro po 741 lTD-51 2 .150
533 Micro ,,_or 70& (TO_51 • ••• . . . :1: .50

§53& FIET Input op amp (TD·5) ... . • . 2 .95
550 Proel'lon 723 "olt_a_ ..... (DIP) . 1.17
555 Tlmo. 2 II Socond. to I-h• . (AI .. 1.25

0 5 15& 5 Tl 'ubi. " 741C 2 .10

~
558 0 1 741 (01'" . 1 .00
560 P"." lo<:ll loop. (DIPI 2 .95
1561 Ph lock loop, (DIP) •.•••••. 2 .95
582 Pl lock ,_ CDIP ) 2 .95
585 P lock IOCIP' CA, . •• . . . . • • . . 2 .95
5 •• " ..net lo _.otOl' (TO·5 1 2 .95

,...

LED MITY DIGIT "DeM'S"

Onl,

(AI TO· f) .l>i"
0. m in> [li p

SCi .. n \i fi" n"~IC". '" [ h lt , t a.l Cu.. n tinll Mud.. l... .. O ll l " .. r -
fo.m ..ny u th HC M on t h. m ......1 t oda y. Mo." f" .. •
t ... ". t han " ""fo . ..! 1'001 j{....."ou•• nul inc and.. .......nt•.
nol nix i.. b .. 1 Ih" m"d "rn Lt:IJ . Chuoa~ f . o m ...ch .tonto",.
m ll.R.. faet .. . " .... Mu nsan to ·. M,\.... - I . MAS-<l . LUron;c.

$9 .9 9 70, . nd ';'0 <1. Opco.·a S LA- I Ct"" I..t <I h . .. i oll c har.c ·
I .., h~ ;l< ht . o f 0 . 3 3 a l no .. xl" .. harge 1. J::a.. h k it ;n­

Ch.... M.k... c1..d ... ;lx 2 '" p." board w ith finll e •• for • t 'KI::I:: .... 1<..
. 2 1' 10. M_ lo cun n e c to• • • i d~_muuntin ll d ip ..., ..... . LEO . .. ..d out u f
.19 III . Mo to y u......hoic~. . ....i..lu•• • ;\ IC·• • ~d Mol" " con n" Cl u "
_3 3 h . Lltr lea (t hi. ELI MINAT£.<; WLDI::KIS(; YO l:R 1C'. 1. ......
. 3 3 h. Llt.onl.,. buokl.. t. INCLUOl[5 P .C. I[DGI[ CONNI[CTOR _ FRI[I[I
.33 h . OpcGO • }' , n . fo • • p in MAS. I .· · Pin.for·l ,i n M AN_~ ...It-c . ch......am..

LM·300 P05 V.H. (.u.... 7231 TO·5 .. $ .Bl
LM·301 HI . .... to........,. 010 ._ tAl ... .41
LM ·302 VoIla•• tollo...... TO _5 . ....•. .B I
LM-305 P_. YollaK. R••. IV-'" •••••• 1.1V
LM.307 5u 741 010 .mp (A) 41
LM·308 HI -G t.t ty op .mp TO·S I.IV
LM·30VH 5V Volt ·R I••o. TO _S 1 .1B
LM·3011K SV Volt. _R••• I Amp TO-3 1 .85
LM-310 Volt•••-Follo TO·S 1.25
LM ·311 HI ....rf. Volt . Compo (AI I.IB
LM·3IV HI ·.....-cl 0 ...1 Compo DiP I .ISO
LM·320 MINUS 5. 12 O' 24V Y .e. TO.3 1 •• 0

LM·33B Q...d C...._ ••to•. DIP .. .. .•. 2 .50 I"';;~;;~;::;~;:.;~;:;;;~.::~~~;;:;'iii;c"i;i;~~~~~i-~;;~i;;~~;::.~;;~LM·324 Quod (4·741'. I.. DIP ) . •...• 2 . • 0
LM·350 Duo' p 1 d.lv... . 4 1
LM .370 AGC s.u.lclll ott ....P. TO·S . . . • 1 .1.
LM -373 AM _' 558 1 _0 . TO.S 3 .50
L"'-374 A"'-f'" 155 IVAD TO·5 3 .50
LM·377 0 1 2 · .......t dlo .mp . .. . .•• 3 .00
LM·3.0 2 tt .udlo pllfier TO·5 1 .•9
LM·3.1 Lo 1.. d 1 mp DIP •• • 1 .95
L...·3.2 Lo 01•• du.1 10" 10 DIP 1.95
LM ·703 Rf _IF .mp. TO-5 . 5 5
LM-70. 0 1 1 .mpllfl (A) 38
LM .710 Dlft U.1 .mpllflo. lA) . . ...•45
LM -711 Du.1 Dlft...nll•• Amp tAl . . .• . 38
LM ·723 VOila• • R.II..I.to. (AI .. . . . . •.• •
LM ·72a I ... tru....nt 0It Amp . .. . . . . . .. .9 5
LM ·733 O ltt•••n.I.1 Video 1 .75
LM·741 F..... C....p . 709 tA l .. .... .. •41
LM_74ICV MI..; DIP 741C _4 5
LM·747 0_1 741 tAl ... . ...... •8.
LM-74. f ..... adj b1. 741C (A I 44
LM.t303 51_ 10 10 DIP 95
LM·1304 fM 5t:oto-H MuItIIOJo.... . 1 .2.
LM ·1307 "" M..ltl . 5t..... 0-. DTP • •. . . 1
LM·302. Dlft tl.1 Rf IIF p 1 .50
LM_3900 Quad ··c ml or"· .mp .. ..5
LM _425OC P.oll bl. 010._ 2 .50
LM _754S1 0 1 1Mrl 1 d..lv... . . . . .. .44
LM-75453 0 1 _.lp 1 d.lv.. . . . . ..44
LM .75492 H•• digit d 250m•• DIP 1 .85

READOl'T

8MAN·I
MAN·4

0 7 0 7 ·
0 7 0 4 · ·o 5LA·I·

",,';;a: 1, .nflat;on-.F!9h:Rng,c·~s
."N." OMY C r, £ECON UO' ••,'00_,..· 2. "

M •• 0 d~r b~ ty~ n" m"",' SS.... . " ...... n n ...'1.... . t "O~
• f.ctor}' •• • , sa ~ 5N74108 95 5"74160 I.V~
Ty... Sol. 0 5"7432 . 5 5 00 :=~:~~ ' 5 0 5N741l2 .95 5"74141 I .TS

a5N7400$0.30 a5N7437 .5, ', 8 'N7473 : 5 5 ' 5N74113 .• 5 5N74183 • .•a
5N7401 .30 5N74:18 . 55 5N74114 .9 5 5M74184 2 .9.
5M7402 .3 0 0 5N7440 . ],0 5N7474 ' ,. 0 5N74121 .4 0 5N7416a 2 .10

~ 5N7403 .3 0 EJ 5N7441 1.40 0 s,:~:~: 1.~5 8 5"74122 .9 5 SN741.6 2.0.
1:1 5N7404 .3 5 0 5N7442 1 .50 a 8 '95 5N7412:1 1 .20 SN74173 2 .ao

§S"7405 .3 5 0 SN7443 1,.;0. 0 ~=~:~O : . 5 ~ SN1'4125 .1' 1 05N74l1'5 :1.20
5N7406 .45 0 5N7444 . 125 5N74128 .7 1 8 5N74l1'4 2 .10
5N7407 . 5 5 0 5N744. 1 .50 8 5N7481 · 5M1'4140 125 SN7411'7 2.10

O 5N7448 1 .85 5M74.2 .W' . I 20

~
SN740a .3 5 0 .'447 I 45 §5"7443 1 .25 _74141 I.,,, 5H74180 ·
5H1'410 . 3 0 5 . 0 a5H1'4145 1 .55 5"74141 3 •• •
SN7411 .3 5 0 5"1'448 1.5 5M744& . 5 5 5H74148 4 so 5"74182 1 .20
5H7413 .• 5 0 5N7450 .3, .. .."..... ',"... 5"1'4150 1:.1 SN741.5 2 .1SO
5N741. 55 §5H1'451 . a$N7 . 5N74151 1.25 5H~1.2 I ."
5H7420 : 3 0 5,••',::: . ~: a:~::~ ~ :~: 5N741U 1 .60 SH7&19'3 1.95

8 5N7421 .5 5 . .. ..74.3 13.5 5N74154 2 .10 5"74194 I.B.
5"7422 . 3 5 0 5N7482 .3,'. 0 ::7494 1 :315 5"74155 1 .55 5H741•• I.ZSo 5N7425 .5 0 8 5H7444 · "'" I 35 5M741... 1 .4a SN741" Z.5O

a5"1'4Z6 . 5 5 5N7485 .5 0 D§ :=~::: 1:35 SN74157 1.55 0 5N74197 2 .50
5M7430 . 3 0 $N74100 1 .•5 5"74158 1.55 aSN1'41•• 2 .• 8

• SN74101' .10 5N74Z00 W··~'~~~:~~":l'~-~?~:1J:::tJ:'>

NATIONAL BUY ANY 3 _ TAU

LINEAR OP AMPS

§
8

~

PIV 2..... • ...... .
50 0 s... 0 S.• •

100 0 .7' 0 .9'
200 0 .• 5 0 1.25
400 0 1 . 1 ' 0 1. 5 0
600 0 1 . :15 0 1.7 5
800 0 1 .5 ' 0 1 . ' 5

1000 0 1.7' 0 2 .2 $
........ ' . ~ I ', . 1/1" "1)

..0.
$ .75,.,

1 .25
1.50
I .••
2.25
2 .50

T...ma:: ao1d p ... I.Il" H.ted: n..t ;\ 0
Ptlono O.d... : W . k .. fi .. ld . M (617) 2 ~5 - 3829

R"'II , 1 6 ·1 8 1 1 Cannin" S fi .. ld. M .
( o lf W.I.... l> t r tl C.O.D. ·S MAY BE PHONt:1l

o 15~ CATALOG on Fiber Optics. ·l es ' . Semi' s, Parb

POLVPAKS
p.o.aox .42A LYNNFIELD.MASS.01.40
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In this issue, do you think there is a need for
more

•

Yes No

o 0
o 0
o 0
o 0
o 0
o 0

AMATEUR "AOIO
73 MAGAZINE n

STAFF
.. READERS..

I. ••E:II ~

•

Simple construction projects

Complex construction projects

General in te rest ar tic les

Humor art icles

Special ized colum ns

Operat ing news

CALL
BOOK

When you want
an authoritative?
up to date directory
of licensed radio
amateurs
It's the

CALLBOOK

.-

._0-

.-

Please use t he following space for c o m m e n ts on t he
articles and newspag8s in t his issue. If you h ave a
specif ic idea of w hat you feel wo uld improve 73 ,
p lease send it to u s. If you h ave two ideas, the
space b elo w w ill p robab ly n o t be su ff icien t . l n­
stead of attaching a separat e sheet (wh ic h wou ld be
bulky and awkwa rd). you can vastly simplify the
process by buying a nother copy. This second copy
s h ou ld be kept in a safety deposit b o x as insu ra nce
agai nst fires, f loods and t hefts by n onsu b scrib ers .

•

._-
~----­-'-~-- -

._-

":'= =-"---

._­-

-

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
(Mall orders add 501 per CALLBOOK

for postag e and handling)

fOR RADIO AMATEU R116 k
VlR\~~f.f. J&ca 00 INC.
8ROC\'lURf. Dept. B 925 Sherwood Drive

lake Bluff, 11I.60044

Do you receive 73 from su bscrip t io n 0

newsstand 0

Fill out this form immediately and mail it
with the Reader Service coupon on the re­
uprcp cidp Inr uir.p uprc::.'
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READER SERVICE
Please either tear out this list of advertisers and
send it in to 73 with as many boxes checked off as
you would like to see brochures, data sheets or
catalogs. . .or else make a copy and send that in.
Include your zip code, please. Send money directly
to advertisers.

PROPAGATIO N CHART
J.H . Nelso n

Good (open) Fair (0) Poor (0)

A - Nex t hi gher f requ ency m ay be useful also.

B :::: Di ff icult c irc u it this per iod .

AlIgli sr ... '97+,
Sn .Jlrnl T" ,· I/;'d rs, Fr, SJI

[j] 0 Q)
® CD ffi] [Z] [[] (2) [@]
11 12 , ' '4 15 16 17.1

rn ~ @ 0 1
2 21 23 2+

.., - 20 ~lill 29 3° 31- .1

EASTERN UNITED STATES TO:

A l ...S K... .. .. , , , , , , , , .. ..
...AGU.TI ..... .. .. .. , , , .. .. .. .. ... ...
AUSTAA L'''' .. .. " "

, , , , ,
C........ L lD"~ " .. , , , , .. .. .. .. .. ...
E..GL..... O , , , , , , .. .. .. .. .. ..
HAWA" .. .. "

, , , , , .. .. .. ..
INO''''

, , , r " "
, , .. .. .. ,

JAPAN .. .. , , , , , r , , , ..
MUUCO .. .. , , , , , .. .. .. .. ..
PH'L1PP'NE S .. .. " " " " " , , , , ..
PUEA TD AICO .. , , , , , , .. .. .. .. ..
SOUTH MAICA , , ,. ,

" .. .. .. .. .. .. ..
U S. S , R , , , , ,

'" .. .. .. .. .. '"
WEST CO AST .. .. , , , , r .. .. .. .. ..
CENTRAL UNITED STATES TO:

ALAS... .. .. , , , , , , , , , ... : ' 4

AR GEN "NA .. .. .. , , , .. .. .. .. .. ...
AUSTRAL'A .. .. .. "

, , , , , , .. ..
CAN"' L ZONt ... .. , , , , , .. ,. .. .. ...
t"'GL."O , , , , , , , , .. .. .. ..
H"'WA" .. .. .. , , , , , .. ,.

"
,.

'''0'. .. .. , ,
" " " " , , , ,

J ...P..... ,. .. .. , , , , , , , , ..
""UUCO .. , , , ,. ,. , , , , .. ..
!'HIU",'''U .. .. .. ,

" " "
, , , , ..

I'\l(RTOR,C O .. .. , , , , , .. ,. .. .. ..
SOUTH A~R'CA , , ,. ,

" " .. .. .. .. ,. ,.
U. S . S R , , , , , , , , .. •• .. ,

WESTERN UNITED STATES TO:
.LAS"A .. .. .. , , , , r , , I I 1 ,

r-espond ARGlOH'''A .. .. .. , , , , .. .. .. .. •••
AUSTII.U. •• ... ... .. .. , , ,

74
C....L lONE .. .. , , , , , .. .. .. .. ..
f"'G LA"D , , , r , , , , .. .. .. ..
" ...w..." .. ... ... .. .. , , , .. .. .. ..
"'.01. .. .. .. ,

" "
,

"
, , , ,

J"',P..... .. .. .. .. , , , , , , .. ..
""UUCO .. .. , , , , , .. .. .. .. ..

I
!'H'LI",'''U .. .. .. " " " "

, , , r ..
put RTO RICO .. .. , , , , , .. .. .. .. ..
SOU TH "'~R IC'" , , ,. , , , ,

" .. .. .. ..
U S S .. , , , , , , , , .. .. , ,
(AS T CO"'S T .. .. , , , , , .. .. .. .. ..

-

°SUBSCRIPTION

MFJ 52
Morgaio 44
Newtronics Cil
Nurmi 30
Palomar 53

r Poly Paks 126
ri Prospec t Comm 63

36 II Ouement 53
o Radio Amateur Call book
n Rad io Expo 19 127

Regency 71
rr RGS 124
o Savoy Cil l
o Scelbi 26

51 0 Sentry 11
r Sol id State 122
l..J Solid State Surplus 11 5

Space Elec 33
J Stahler 52

54 1J Standard 5
I I Sum ner Etec 89
l J V H F Eng 123
IJ WE1R N U 56
[ I Wilson 28
I I Wolf 52
I I Worl d QSL 52
[ I Yaesu C IV

116
117

Coupon expires in 60 days ..

_ _______ Sta te Z ip

°N EWSSTAND

" Beaoer ser vice inqu iries not so li c i ted . Co
directly to company.

AUGUST 19

ADVERTISER INDEX

R eader ' s Service
73 Inc ., Peterborough NH 03458

Please Print or Type

73 Stuff
Ho tline 33
Repeater Atl as 62
Nov ice Tapes 63
D igi tal Control 80
N ov ice Study Guide 87
Su bscr ip tio ns 9 1
Books 92

A & W 118
Babylon 120

I CFP Enterprises 62
11 Comm Spec 62
f Comm Unlimited

Cor nell 63
ECM Corp 21
Emergency Beacon

1 Erickson 34
I 1 Estes 50
11 Freck 26
r I Gateway 20
n Godbout 11 9
lJ Hal 21. 40
I I Ham Radio Center
I I Henry 22, 43

Hobby Indust ry 25
j I Hy Gain 18. 46
l l lCOM 121
{J Int. Elect Unl imited
I I tn t. Telecomm 32
I J Jan 50
I I Janel 58
I I Juge 6 0
I l K A 103
I I Mesh na 125

Address _

Ci ty

Name Cal
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BASSETT

I efficiency mobile
portable anlennas
'II amaleur bands,
•MARS. CB.
URIlY,
uc SERVICE,
liNE, AND
'ERNMENT USE.

·6·10·15·20·40·75

dentical size. cost,
md appearance

•
~ YADJUSTABLE

ro FREQUENCY
INFIELD

Lowweighl, low drag,
~igh slrenflh
fiberglass

Polished
chrome brass
standard %·241hread

High gain collinear
on 2 melers

MODEL DGA·2M

$29.50 poslpaid

In U.S.A.



Acom
•

oro

-

roven er ormance
SOLID-STATE 160-10 METER TRANSCEIVER

--

ASK THE AMATEUR WHO OWNS ONE

AND LEARN WHY ACTIVE AMATEURS

WORLDWIDE CHOOSE YAESU

"THE TOTAL PERFORMANCE LINEn

VISIT YOUR DEALER FOR DETAILS AND OUR NEW CATALOGUE
All Yaesu products warranted by the selling dealer
Complete after warranty factory service available

YAESU MUSEN USA INC.
7625 E. Rosecrans Ave., Unit # 29, Paramount, CA. 90723yo (213) 633-4007
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