
WB2E IL

W2EUP

W2NSD

W20DC

$1 .00
March 1974

•magazine
for radio amateurs

A_
FCC Commissioner Wiley exami nes HT's . . . detai ls inside.

•
e ea er ouncis

•
e earln

./

K4RO~

Announced!!!
K6VGP

•

WB6MFAWRRHFFWRIUJW()II I Afun"



Style

AD
SO

-- ---------

, two 8tyle8
, QgO info ba~k
, fwo ~O/or8

, LOW PRICfg

Amount enclosed S _
FOREIGN ORDERS: Add $1 per 500
car ds (or shipping and handling.

lif desired)

S tYle B

B

Blue world

o/J

- Jet Black on Who
Jte card

These QSLs are printed o n Fine Quality Glossy Card Stock a nd are
as good or better than cards sold elsewhere for several times the
price. We ca n offer t his fantastic low price , because we " ga ng print"
orders betwee n other jobs in our own print shop which keeps t he
costs way down and we pass the savings on to you. If you haven 't
been QSLing as much as you 'd li ke to because of t he cost of cards,
do you really have an excuse a nymore? Get some cards and help
improve the image of U.S. Amateurs .

(as brief as possible and still get through the mail)

,

All previous QS L offers VO l D.

A product of 73 Magazine, Peterborough NH

P e on
_ Bl a ck tY

StYle A

Wh ile the cost of almost
everything keeps spiraling
upward , 73 has kept the
price of these beautiful
QSLs at rock-bottom. When
we started selling Top
Ouetitv QSLs last year for a
PENNY·A·PI ECE (postpaid
yet!) it was a fantastic deal ;
this year it's the next best
thing to having an oil well
in your own backyard!

ORDER - A ND PA Y

250 $6 12 .5d ea l
500 $10 120 eal
1000 $15 {L5deaJ
2000 $ 2 0 11deal

0250 0500 01000 02000 cards

City State' ZIP County=-;-,----;-:-::=".-::-:,..."..
(a must) (if desired on the card)

Address -...,.-...,....,....,.-_-.."-,--_,.-",..-_-,--_.,.-,.-_,,,..- _

Name Call _
(First and last na me is most friendly)

o 0 0 0 0 0 0 0 0 0 0 0 0 0 ORDER BLANK 0 0 0 0 0 0 0 0 0 0 0 0 0 0



# 162 MARCH 1974
•magazine

for rodio amateurl _

•

FEATURES
2 Never SilY Di, W2NSDfl
4 Contests
6 f CC News
6 Intrude. Chaw
1 SO MHz Band
8 Amsat News
8 Looking We$!
8 Hambu, gla ,

10 Repeat " Atlas Registra tion
10 Rep....t ...... Updatl
10 Touchtone Foil,,"
11 SSTV Sce ne
12 SSTV Prog' lIm Co nt InI Win~
12 New Produc ts
12 Ham Help
16 OX Footnotes
89 Circ u it•• Ci ,cui ts

102 ATV Ras ter
106 Cave n Emplor ~

107 aSL Co ntest
108 Social Eve nts
109 LI!t!"~

EDITORIA L ST AF F

Wayne G..... n W2NSDl l
Yvetle G<lme1O WA8 Ul U/1

ASSOCIATES

Gus M. Bro Wl/ru ng W4 BPD
Tom DiBiase WB81< ZD
TI!f 'Y Fox WB4JFl
Mike Frye WBBlBP
Dave Ingram K4TWJ
Joe Kasse. G3ZCZIW3
8ill Pasternak WA2H VK/6
Bill Turm" WA0ABI

PRODUCTIO N
Bilt Maho ney
Peri Mahoney
Janet a . ley
Ly nn Pan:::i...-a·Fres.e .

Bob Sa .......".
David Subk.
Bill Sundbe<g

ADV ERTISING

Bud Sunkel WA9HLPII
Karen Hebe<l

BUSIN ESS

K.....d E. M. Kell". KV4 AGGfl

CI RCU LATION
John Bum ingham WB9GQMIl
Barbara Block
Dorothy G ibs o n

TRANSPORTATI ON
Bill Barry
Bob Lu nee u

DRAFTING

T. M. Grah,,", W8FKW
Bill Morel lo
Wayne Peele< K4MVW

CONTENTS

17 The Sensuous Cavity . .... . . . ..... ... . .... • . . • .. . . . . . • . . . . K8JNE
An easy way to c ure spurious emissio ns and a host of o ther ailments.

25 Sexton's Laws . . . . . . . • . . . . • . . • • • • • • • • • • . . . . . . . . . . . . . . . WB6CHQ
From the First Boo k writte n in t he Second Epoch .

29 Constant Current Sources K3VKC
Ouesti on o f the mont h : What should the ideal co a mp have?

31 Easy Calculations . • • •. .. . • •. . ... .. .. .... . . . . . .. .. . . . . . . K6T XR
(Let's see, 2 + 2 " 5 ... ed. !

33 The World of X·Band • . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . .. . KleLL
Sta rring: Ray Milland. Diana Va n Der Viis a nd Harold J . Sto ne.

45 An IC Preamp That Doubles as a Tone Generator ..• .• .• .. . . . . . W6GXN
Read about t his startling id en t itY crisis.

49 Increased Speed for the K20AW Counter . . . . , ...• ... . . . . . . .. W4CUG
As if it weren 't fast e nough alr eady .

53 ABI Notes , .••. ..•. ... .. . .. . . . .... . . . . ... .... .WAIABI
T iP. T ip. TiP. T iP. Tip, T ip , T ip, Tip , T ip, Tip.

61 A Si x Me ter Transce iver .... . .. ..... ... . . • • . . . • . . . . . . . . WSQWy / e
You ca n convert the J u ne 19 73 (page 12 , 7 3 Maga zine), CB
c o ns truc tion project to 6m using this ar t icle.

6 7 Macro-IC-Ology ..•• •• . . .... . .. . . . . .. .......... ... .•. W3KBM
A BlollllUp o f an articl e .

69 How the Communications Receiver Began _ Moore
Ove rnigh t success hasn 't go ne to its head .

75 The Truly Great Ham . . .. . . .. . . . .. . . . . . .•.• . . . .. . . . . . . . . .Sargent
(Ahem, recognition at last ed.!

77 Initial Generator W8JIX
Thi s d oes not necessarily have to be vour fir st generator.

79 Regulated Oscillator Screen for the ART-13 WA91HV
A surpl us art icle.

80 Estimating Power Transformer Rat ings W6FPO
If you 're really fi nicky do n' t read t h is a rtic le.

81 The Quiet Maker .... . . .. . • . . . . • • . . • . . . .. . .. ...... . . . . . . W2EEY
SHH HHlll!

85 Frequency Netting of the CMder Motorola FM Un its • . . . . . . . . .. WAtlG UD
Go out a nd buy an o ld Motorola FM u nit so yo u ca n
read th is a rticle .

91 The AM 1187/TRC on 450 MHz .... . .. . . . . • . . . • . • K3ZKO/AFA 3ZKO
Be tter buy o ne o f these while you 're at it.

93 Using the Drake R4B Receiver as a 2m Signal Generator W5ACK
WOW!!!!

95 FM Conversion of G.E . Low Power Industrial Transceivers WB4MYL
Get out yo u r chec kbook for this o ne, too.

98 Amateur Rules a nd Regulations, VIII .... . . . .. • .. . . __ FCC
This m onth f inic ky Balboa sets sa il t o discover the Specific Ocea n.

COVER: Commissioner Wiley. w ho took a particular int ere st in the problems o f a mateur
radio .. .a n d the a d h o c com m it t ee re pre sen t ing repeater c o u ncils from coast to coast which
t estified before the FCC H earing o n J anua ry 14th. T h e h earing wa s o rga nized a nd
moderated b y Way ne Green W2 NSD /1.

73 Ma gozirn? is pub lishe d m onthly by 73 , l nc. , Pete rborough. Ne w Hamp shire 03458 .
Subscription ra tes are $ 7 fo r o ne yea r in N o rth Ame rica and U.S. Zip Co de areas o verseas,
$ 8 per year e lse w he re. T wo ye ars $12 and $1 3 o verseas. Three years . $ 15, and $ 16 overseas .
Second class po s tage paid a t Peterborough , New Hamp shire 03458. Phone: During office
hours 6 03-924-3 8 73, o ther tim es the re is a ta pe rec o rde r fo r messages o n 603-9 24 -3883.
M icrofilm e d it io n of 73 ava ilable from Univers it y M ic ro film s, Ann Arbo r Ml 4 8106.
Magnetic tap es available from S c ie nce fo r th e Blin d. 332 R o ck Hill Rd., Bala Cy nw y d PA
1 99 04. En tire co n te n ts c op y righ t 1974 by 73 Inc.. Peterbo ro u gh . N H 0345 8.

MARCH 1974 1



FCC HEARS AMATEUR PLEA!

The reaction of amateu rs and re­
peater groups to the new rules for
repeaters released in 1972 under the
heading of Docket 18803 was so
vigorous that it eventually resulted in
a precedent shattering hearing before
the fu ll Commissionl

When Docket 18803 was origi nally
proposed in 1970 the amateu r reac­
t ion was immediate and vigorous. The
t hen Chief of the Amateu r Division
decided that the proposals were un­
workable and tha t a completely new
docket would have t o be devised, o ne
which would be more in line with the
FM scene as it was at that tim e. The
proposal for repeater rules had been
kick ing arou nd fo r years and was
hopelessl y ou t of date in 1970.

The old Chief of the Amateur
Division reti red and was rep laced by
Walker and most repeater groups ex­
pected the new shuffle to materialize
on the proposed rules. Consternation
was the o rder of the day when Doc ket
18803 suddenly was enac ted. The
repeater groups could hard ly believe
what they saw, the rules were so
incredib le and so unreal ist ic,
" Assi nine," was the comment of
A R R l spokesman McCoy, the
t.eaere's FM "expert,"

The fi rst reaction was a flood of
pet it ions and letters, all ask ing for
mercy. The second blow was when the
Commission announced that eve ry
petit ion , without exception , had been
summarily denied . It was reliably reo
ported that thi s was done by the
Commission at the request of Walker
to try and save him the embarassment
of admitting that his work on t he
rules had been faul ty .

Wa lker went even fu rther at
Rochester where he to ld the amateurs
there in a speech that any further
petitions for Docket 18803 rule
c hanges would be thrown out since
that matter had already been com­
pletely considered. What could ama­
teu rs do next?

The ala rm of the rep eater grou ps
turned out to be valid. Amateurs have
always prided themselves on their
ability to be self-policing and on being
the best behaved service under the
FCC. Suddenly several respon sible
groups of amateurs decided that the

2

EDITORIAL B Y WAYNE GREEN

rules were so unfair and inequitable
that they would ignore those which
were most odious and which were
senseless to them.

The FCC bogged down almost
totally under the burden of repeater
appl ications so that ex te nsio n afte r
exte nsion had to be granted to the
impractical deadlines set in t he
docket. The new ru tes were so com­
plicated and demand ing that, even
wit h all the guidance 73 and OST
could provide, over 90% of the
app lications were rejected. Wi th rule
and application interpretations chang­
ing every few days, and with the
em barassme nt of this debacle becom­
ing more apparent daily , less and less
information became available from
the Com mission to the magazines.

CONGRESS ALERTED
TAPES AVAILABLE

With all approaches to the FCC
seemingly closed down, amateurs
turned to Congress for help. Dozens
of amateurs sent in for cop ies of the
73 letter to Congress which explained
about the value of amateur radio,
what repeaters are, and the diffic ulty
wit h the repeater regu lat ions. These
were sent. together with covering let­
ters, to thei r Congressmen and Sen­
ators. The Commission, being sensitive
to such pressures, responded favor­
ably.

A special hea ring was set up for
January 14th for t he Commissioners
to be presented with a rep ort on the
repeater regulations and the reasons
why they are restrict ive and should be
changed . A synopsis of the material to
be covered duri ng the hearing was
prepared by Wayne Green and sent,
along with copies of over 3000 siqne­
tures requesting a reopening of
Docket 18803, to the Commissioners.

The hearing befo re the Commis­
sioners on the need for cha nging the
repeater regulations is a first. Never
befo re has an amateur rad io group
been able to appeal to the Com­
mission en banc for changes in the
rules. Of course, never before has
there been such a unanimity of pur­
pose among ama teurs that rules need­
ed changing.

Representat ives of repeater councils
of California , Colorado, Wyo mi ng,

Michigan, Georgia, Western New
York , Greater New York City,
Missouri, Eastern New York and New
England attended and testified. A tape
was made of the hea ring and that is
av a ilable fr om 73 Magazine.
Peterborough NH 034 58 on a 90­
minute cassette for $5. The tape came
out qu ite well.ft makes for interesting
listen ing. The 90 -minutes is a litt le
lo ng for a single club meeti ng, bu t it
might be split in half for two meet­
ings. It's a little long for a few of the
repeater timers, but that is surmount­
able.

The Commissioners no t only were
interested in the proceed ing, but re­
sponded with good q uest ions and ind io
c ated a sympathet ic att itude. They
asked that the hear ing be followed up
with new petitions for rule cha nges.
This was the result that everyone had
hoped for .

FREEDOM WAS THE GIST
The main thrust of the testimony

before the Commission was that ama­
teurs sho uld be free to invent, to
experiment, and to be self- regulat ing,
The examp le of the repea ter councils
was given to demonst rate that ama ­
teurs are able to set up their own
sub-bands and even coordinate fre­
quencies for channelized operation.

Good cases were made for relaxing
the monitoring restrictions, the sub­
band frequency restrictions, the cross­
band ing restrictions, li nki ng of re­
peater restrictions, te n mete r repeater
restrictions, and such. None of these
•restrict ions are needed and all tend to
inhibit amate ur ingenu ity.

If any serious results had resulted
from the freedom that repeater groups
had before Docket 18803, then some
of the new rules might make more
sense , but the fact was that difficulties
were individual and isolated, being by
far the exception to the normal. A
sense of perspective seemed t o be
missing. Ju st becau se one New York
repeater had a C8er raising hell with it
for a few days and a Chicago repeater
had a musician givi ng the boys music
un til he was routed out is hardly
enough reason for making aver a
thousa nd repeaters monitor 24 hours
a day to prevent a repetition of these
out rages.

One resu lt o f over-react ing li ke that
wit I be that amateurs will shut the
FCC off from communica t ion and not
let them know about little problems
in fea r of futu re over-reection. It is
possible that a Midcars complaint to
the FCC abou t interference to thei r
net by uniden tified stations could
trigger off a rule that every trans­
mitter in the amateur service be
equipped with a builti n automatic
identifier, li ke a repeater. thus killing
the fl ea with a sled gehammer .

73 MAGAZINE



had , du ring the planning sessions
preparatory to the hea ring, gone over
the rules and agreed upon the desi red
changes.

The group met again in the etter­
noon of the hearing day with Charl ey
Higginbotham, the Chief of the Safety
and S p ecial Services, and the
immed iate superio r to Wa lker. This
turned out to be a very productive
meet ing. More meeti ngs like that
could have no other result than mo re
realistic regulations for ama teur rad io .
But how can you get representatives
of ama teur groups from all over the
country to Washington for such meet­
ings?

The need is fo r well info rmed ama­
teurs to be availab le to work with th e
FCC o n new ru les - to answer thei r
qu estions - to provide them with the
informatio n on how things rea lly are
in practice and to judge the effects of
proposed rule changes . One proposal
that seemed to have merit was some
sort of period ic amateur conference
where represen tat ives of amateur
clubs wo uld meet and propose regula­
t ion cha nges to meet currre nt amateur
needs. This wou ld be someth ing li ke
Congress, wit h com mittees reporting
to th e ma in body fo r the f inal votes.
The ITU wo rks like th is. Such a plan
would give radio clubs more of a stake
in the ru nning of amateur rad io since
they would be advising and funding
the ir delegate to the conference.

Continued on page 102

LIBERTY LOBBY
After the hear ing at the FCC I

popped over to see the Liberty Lobby
in Sout heast Wash ington. Th is is a
sma ll and vigoro us lobby whic h is
fight ing the gove rnment in ma ny
areas. Their stand on tax revolt in­
terested me in particular. They have
been distributing the Larso n book,
Tax Revolt USA , which is a corker
(S5 fro m Li berty Lobby, 300 In­
dependence Ave . S E, Wash ington
20003 1.

Li berty Lobby produces tape
proc-ams fro m a sma ll studio in the
cellar and pamphlets, newsletters and
such fro m a few crowded offices
upstairs. They keep close track of
what is going on and get the informa­
tion out to counter any t rends which
they feel are at odds wi th their
philosophy.

They have a nice ham station set up
th ere too and they use th is to check
into the Li berty Lo bby net o n Satu r­
days at 1:1 5 PM EDT o n 14 320 kHz.

Amateur rad io doesn't need anv­
thi ng qu ite as big as the Liberty
Lo bby, but they do need an office in
Washington w ith a staff of two or
three dedicated amateurs to keep
track of what is happening and get the
'NO rd o ut . NeW5 of approachi ng FCC

HAM DEALER TESTI FI ES

t ic response fro m FCC Commissioner
Wiley at the recent hearing. The con­
versio n of the un it was described in
th e November issue o f 73.

It now appears that if the repeater
cou ncils are able to get together and
convince the Commission that they
have ma tters under control that it will
be possible for many , if no t all, of the
restrictions o n repea ters to be lifted.

One of the council representatives
at the recent hearing befo re the FCC
in Washington was Henry Ruh
WBBHE E of Communications Un­
limited. You 've probably see n Henry's
ads for video tape eq uipment in 73
Maga zine. He's been doi ng a f irst ra te
jo b of se lling VT R eq uipment to rad io
ama teurs. Never before has equip ment
been available at such reasonable
prices, so few amateu rs have had the
opportu nity to get involved with
VTRs. Th is equipment, available at
bargain prices, has been most helpfu l
to the amateur televi sion expert ­
menters.

Henry represented the Michigan Re­
peater Cou nci l at the FCC hearing and
he lped put over th e case th at amateurs
have been o verrequ tated .

COMMISSIONER WILEY WITH HT

Marty WB6MFA , Dick K6VGP, Mike WB2E1L, Bert WA0IDQ, MarshaU WB0HWQ.
VISUAL AID

Bert Reuler undertook to testi fy on
th e restricti veness of the rules regard­
ing portable repeaters and his exh ib it
was a complete repeater in an attache
c ase! It was self-powere d. with
duple xer, and had a little antenna that
stuck out the side of the case.

The mai n th eme of the testimony
regard ing emergency service by ama ­
teurs was that the p resen t Commission
co ncept of ama teurs setti ng up a
system for a spec ifi c e me rgency is
unworkable. The only rel iab le e rre r­
gency system is o ne that is in consta nt
use. Anyone who has worked with
repeaters kno ws that repeater de­
pendability means wo rk, work and
more work.

It is p ro ba bly true that the present
ru les, wh ich do permi t t he testing o f
emergency repeaters, cou ld be inter­
p reted as permitti ng a test o f, say, ten
years. One problem wit h th is is that
eventuall y some hard nosed amateur
wil l come along and demand that the
FCC define their term s an d lo use it
up.

The same app roach cou ld be used
to set up multiple repea ter links. The
ru le 197.B9-3c) does allow "brief
periods to co nduct emergency pre­
pared ness tests." A test of much less
tha n several years on any emergency
system would very unli ke ly be inco n­
clusive, and wou ld certai n ly be co n­
sidered " brief" by mo st repeater
groups.

COMMISSION RESPONSIVE
At the conclusion of the presenta­

tion the Commissioners ind icated that
they were interested in new petitions
for changing the repeater rules. Mar ty

The highly modified HT·1 00 of Barrack WB6MFA , was chosen by the
Dick McKay, complete with minia tu re group t o p repare the petitions to
touch tone pad , bro ught an enth ustas- elimi nate the rest ricti on s. The gro up
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Tom DiBiase WBBKZD
708 6th A venue
Sreubenville OH 43952
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The Hall of Science of New York,
operates Amateur Radio Station
WB2JSM as a publi c exhibit where
visitors can see and participate in a
stat io n actually on the air.

An attractive, free, award certifi ­
cate will be mailed to those amateur
stations who work WB2JSM. WB2JSM
is on the air daily except Mondays
beginning at 10:00 AM EDT. On
weekdays it is in operation until 2:00
PM, and in operation on Saturdays
and Sundays until 5 :00 PM. Fre­
quencies worked are usual ly in the
General portion of the bands with
20m and 15m the most used. A ll
stations having previously participated
can obta in the certi ficate on request
noting QSa date to Box 1032,
Flush ing NY 11352.

Winnipeg Centennial Award
Mayor Stephen Juba and the Winni­

peg Amateur Radio Club are pleased
to offer The City of Winnipeg Centen­
nial Award, in commemoration of the
centennial of the city of Winnipeg,
Canada in 1974 . The cert ificate is in
fu ll color showinq the Centennial
symbol and is signed by Mayor Juba.
This award replaces . the Worked All
Winnipeg Award for 1974. For operat­
ing requirements and further informa­
tion contact: Winnipeg Amateur
Radio Club Award , P.D. Box 352,
Winnipeg, Manitoba, Canada .

WB8KZD

-----------_. ---......---- ---_.._.------------------..__._ .._-_._-----------------_._---

•

Hall of Science Award
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DI AL TWISTERS CERTIFICATTE
The Spokane Dial Twisters ARC

will have a " Dial Twisters Weekend"
on March 9-10, to promote ham radio
and help other hams acquire the
prestigious and famous " Dial Twisters
Certif icate ." Rules, times, dates and
all that other good stu ff can be had by
dropping a line to : Tony Kieldsen
K7VNT, 223 East Bridgeport,
Spokane WA 99207.

Results: 1973 Delaware a sa Party ­
Top three out-of-state: W3GWA,

WA6PGS, W9STW.
Top three Delaware: K3YH R,

WA3PCC, K3KAJ.

Results: 1973 Georgi a 050 Party -
Top seven out-of-state: K4V FY,

WA0TKJ. K2VG R, W6PAA, K3HXS.
WB4 LHK, WA3PWLl0. (Closest race
was for fift h wi th K3H XS topp ing
WB4 LHK by 30 polnts.]

Top seven Georgia: WB4U FW,
K4 BA I , K4T8N , W 4YDN / 4 .
W5YOX/M , K4FRM, WB4D80.

(WB4UFW ended up with the amaz­
ing score of 132,770 points. This
score topped that of K4BAI , (second
place) by a margin of 63 ,218 points;
however, there were 5 operators at
WB4U FW, whil e K4BAI was all by
himself.)

w orked. Appropriate awards f or
novice and non-novice operators. Send
logs to And i Anderson WB9 FGM, RR
.#3, Box 85-26, Belvidere IL 61008 by
May 1, 1974.

Connecticut 050 Party
2100 GMT May 18, to 0200 GMT

May 20. Both CW and Phone permit­
ted. Exchange QSD number, RST,
ARR L Section for out of state sta­
tions, Connecticut County for
Connecticut stations. Stations may be
worked once on each band and also in
each mode . Statio ns o utside
Connecticut multiply t otal nu mber of
aSDs by the number of Con necticut
count ies worked (maximum of 8).
Connecticu t stat ions multip ly numb er
of QSDs by number of A RRL sect ions
or provinces. Suggested Frequencies:
CW - 3540, 7040. 14040, 2 1040,
28040; Phone - 3925, 7250, 14300,
21375, 285480; Novice - 3725,
7125, 21125, 28125. Appropriate
awards. A special WACC (Worked All
Connecticut Counties) certificate will
be awarded to each station, in or out
of state, wh o works a station in each
of the 8 Connecticut counties. Logs
must be postmarked by June 20 and
sent to: Candlewood Amateur Radio
Association , c/o Donald Crosby
Wl EJM, 10 Royal Road, Danbury
CN 06810. Send large SAS E for re­
sults.

Results : 1973 Vermont a SD Party ­
Top four out-o f-state: K4YXJ,

WA2PW/0. WA6PGB.
To p f o ur Vermont: W1AYK,

WA 1KPJ. WA 1GKS. W1F RT.

Results: 1973 Washington 050
Party -

Top four out-of-state : W5TWI,
WA9GAM, K6WT, WB5IQG_ (K6WT
squeezed by WB51QG by only 42
points to take third spot) .

Top four Washington: W50QQ/7,
WA7RPI, K7NCG. K7UWT.

Results: 1973 CW County Hunters
Contest -

High Score Fixed : WB4DGW.
High Score Portable : WA0TKJ/0.
Mobile: K0QIX/M.

Virginia 050 Party
Worldwide VHF Actrvity

Novice Contest
County Hunters

SSB Contest
ZERO District aso Party

Georgia aso Party
Connecticut aso Party

Novice Contest
The Internat ion al Novice Amateur

Radio Association w ill hold it s 1974
Novice QSO Party f rom Friday , April
12, 1800 GMT to Sunday;, Apri l 14,
1974, 0600 GMT. Group: any class
amateur to work novice operators
throughout the world. Exchange RST
and handle. Work each station only
once. Multiply total number of asos
by the number of different prefixes

~UCONTESTS~~

Virginia 050 Party
From 1800Z March 9 to 0200Z

March 11 . 1974. Phone & CW are part
of the same contest. Stations may be
worked once per band/mode. Virginia
may work Virgin ia. Exchange signal
report plus aso number & QTH
(Virginia county, state, province, or
country) . Score 1 pt. per aso, Non­
Virg inia multiply by total Virg inia
counties, Virginia stat io ns mu ltiply by
total QTHs worked (see QTH ebove) .
Frequencies : 3560, 7060, 14060,
21060, 28060 CW; 3930. 7230.
14285, 21375, 28575 SSB. Appro­
priate awards. LOGS - Indicate each
new multiplier worked . Summary
sheet and check list requested. Mail so
as to be received no later than April
15,1974. Send to Don MilesW4 1ML,
9801 Lomond Dr., Manassas VA
22 110. SASE for results.

Worldwide VHF Act ivi t y
From 1500 local t ime March 9 to

2200 local time March 10. Bands are
6m, 2m, 1%.m. Exchange call letters,
county, state and short ragchew. Each
band will be scored separately. Sta­
tions may be worked once per band.
To score for a given band, mu ltip ly
total QSOs by total count ies worked
mult iplied by total states worked .
Show club call sign on log i f club is
work ing toward aggregate award. Two
forms of compet it ion - individual and
aggregate. Many awards and certi f i­
cates. No restrictions on using reo
peaters or any modes as long as legal.
Send logs and SASE for awards by
April 15, 1974 to WA3NUL, P. O.
Box 1062, Hagerstown MD 21740.

Apr 20-22
May'1 ·13
May 18-20

Mar 9·11
Mar 9·10
Apr 12-14
Apr 12-15
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sr-c 826MA

- - •

Rear panel test jacks for complete
Tx and Rx metering and discriminator
output for crystal netting; Input for
external tone burst and Touchtcnes :
Provision for external speaker.

Conservative 10 Watt transmitter
with an effective IDC circuit to main­
tain narrow band deviation (±5KHz)
for today's rep eaters; Autom atic
current Control and final protection
against high VSWR.

Provision for front panel select­
able "Private Channel" tone coded
squelch (CTCSS) on both receive and
transmit.

Triple tun ed receiver "Heli ca l
Resonators" for maximum intermod­
ulat ion interference rejection.

Built-in speaker.
The heart of a quality radio-a

commercial grade receiver featuring
Front-end MOS-FETS and a highly
selective 9 section ceramic I.F. filter
- neces sary for today's act ive 2
Meter band; Reserve audio for noisy
environments.

~::::.. Individual "Netting" capacitors on
both Tx and Rx crystals; 12 channel
provision with popu lar channe ls
94/94, 34/94, 16/76 and 52/52
included; Easy access to crystal deck
through "snap-open" trap door.
r oucbt onee-c-tracemark of A.T.&T. Co.

ASTROPOINT =TOTAL PERFORMANCE
STANDARD's "ASTROPO INT" system PC boards used throughout, backed by
gives the no compromise performance o ur 6 month warra nty. INS IST ON
for the active amateur, unl ike the claims TOTAL PERFORMANCE- INSIST ON
made by the " c heapi es." Don't be STANDARD.
misled by gimmicks or gadgets-it's The 826MA co mes c o m p le te with
what's insid e that counts. Reliabie, m icrophone, mount ing bracke ts , 4
solid state circui t ry and Glass- Epoxy cha nnels and l in e f i l t e r.

For detailed information on the 826MA, the complete Standard line
and the name of your nearest dealer write:

Standard
Communications

21 3/835-3134 . 639 North Marine Avenue, Wilmington, Californ ia 90744



FCC NEWS
Amendment of Part 97 regarding the
showings required with applications
for repeater stations.

Adopted : January 10,1 974
Released: January 11 , 1974

By the Commission

1. The purpose of this Order is to
ame nd t he rules for t he Amateur
Radio Service to change the requi re­
ment that certain technical data rela­
ted to a repeater sta t ion be fi led with
the application for that station. The
data now o nly need be entered in the
station log. It will no longer be neces­
sary to include the data with the
repeater station application.
2. It is ev ident to us, from the
experience gained in processi ng almost
500 app lications for ama teu r repeater
stat ions, amateurs have developed the
knowledge and capabil ity to properly
determine the parameters of antenna
he ight above average te rrain and effec­
tive radiated power, in accordance
with our ru les. Therefore, data on
these parameters are changed from
application requirements in Section
97.41(fl. to logging requirements in
Section 97.111(f) . This revised pro­
cedure will benefit applicants, since
they will no longer need to include
data with their applications. It will
also benefit repeater station licensees,
since they must no longer submit
proposed changes to the Commission,
before makin g modificati ons to their
sta tions which wou ld cha nge these
parame ters. It wi ll benef it the Com.
mission, since it will no t be necessary
for us to review and approve data .
Therefore, these amendments offer
mutual benefits to amateurs and to
the Commission.
3. In Section 97.108(aIl41, the word
"automatically" is deleted from the
requirement for provisions to limit the
tra nsmissions from a remo tely con­
tro lled station in the event of a
malfunction in the cont rol li nk. The
purpose of the req uiremen t is to have
a backup meth od of te rmina ting tr ans­
mission. It is immaterial whether the
method is automatic or manual, and

6

ma ny systems have been licensed that
use backup shutdown methods that
are more manual than they are auto­
matic.
4. The words "as installed," wh ich
were contained in the deleted Section
97.41(f)(6). are not included in the
new cou nterpart Section 97.11 1If) (7).
We have learned from ou r processing
experience, it is overly diffic ult for
most amateurs to determi ne radiation
patterns of an antenna as installed. We
feel this requirement can be deleted
without seriously compromising the
overa ll results.
5. The net effect of t hese amendments
will be a reduction in the initial
showi ngs required for all repeater sta­
tion applications, and the elimination
of showings with applications for re­
peater stations not proposed for re­
mote control or involving aux iliary
li nk stations. Licensees wilt now be
able to make modificat ions to thei r
repeater sta t ions, except for changes
involving remote control o r link
aspects, without the need for prior
Commission approval. Our processing
is mak ing headway licensing those
applications al ready on file , and as a
result of these amendments, we
should have the back log elim inated in
a matter of weeks. Any stat ion in­
volving remote control or an aux il iary
link will still be required to make the
showings for applications and modifi­
cations requ ired by the remaining
paragraphs of Section 9 7.4l.
"Also deleted is the requirement that
contour gradations on to pographic
maps only be 50 feet.

Jonathan Tara WBBDBN
16260 Greenfield

Detroit MI 48235

The tnt ruder Net started operation
on February 6. Righ t now it is plan­
ned to be weekly on Wednesdays at
9:00 PM EDT (0200 GMT Thursdays)
on 7275 kHz . If there is interest it will
be expanded. There will certainly be
some schedules set up through the
net. Initially the net will be to inform
hams about intruders, t o distribute
information about intruders, exchange
information, etc . Eventually it is
hoped that enough of the members
will equip themselves with direction
find ing loops so that it can be used to
pinpoint intruders.

I've gotten a lot of ma il about
jamming intruders, none of it against.
(Of cou rse t haven 't brought it up

before .) I stayed clear of th is subject,
because I thought there wou ld be a lot
of conflict over it , but it seems that
most hams have no objection to jam­
ming in one form or another.

Accord ing to K6KA, the VK hams
are authorized to jam intruders. As
soon as I fi nd ou t more about this, I
wil l submit a petit ion to the FCC
modeled after t he Austral ian law. VKs
seem to be among t he most active in
combating intruders. Organized jam­
ming of intr uders cou ld be quite
effective since most of the intruders
on the list are illegal because they are
broadcasting to th e Western
Hemisphere. That means that we are
in the target area. We can have several
stations around the U.S. jamming the
same frequency, as well as hitting all
f req uencies of a mutn-trequencv
broadcast, such as Radio Moscow's.
All in all , I think hams are capable of
setti ng up a jamming network the
VOA wou ld envy.

Suc h jamming, of course, is now
ill egal , bu t it has been made legal in
Aus tralia, so why not here? Of cou rse,
safeguards would have to be built in
to make sure that only illegal foreign
stations were jammed, and only those
which are causing trouble . It makes no
sense to try to jam a broadcast aimed
at Europe, or one that is S3. Perhaps
the FCC could provide a list of sta­
tions it is permissable to jam. This all
sounds like a pretty "d irty" thing for
hams to be doi ng, bu t then again they
are the intruders, not us.

There is a way we can legall y jam
t hem now. Most of us th ink that the
frequencies occup ied by the broadcast
stations are useless and avoid them.
But these frequencies can be used for
local OSOs. Provid ing the signal
strength of the station you are ta lking
to is high enough, you can just turn
down the RF gain on your receiver
unt il the broadcaster disappears. Of
course to do this you must be zero
beat with the intruder to eliminate the
heterodyne from t he carrier. This
sounds like just the thing for those of
you who want to ta lk to locals, but
fo r some reason or another don't want
to get 2m FM equipment,

The jamming effect of th is is quite
good . Althou!jl the useful cornmunl­
cation range is sma ll, the jamming
carries much further . Addit ionally, if
you are zero beat with the intruder,
the SWLs listening on AM receive"
will here you either over or behind the
broadcast station. (That is, he'll be
able to hear what you are say ing, since
the intruder provides the carrter.I

There is also an element of privacy to
the 0 50 , if you don 't li ke people
break ing in. Obviously, if only locals
can hear you , you get no out-of-town
breakers. Try it , I think you wi ll be
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8 111 Turner WA @A81
Five Chestnut Court
St. Peters MO 63376

50 MHz BAND

beam and a Ringo on SSB. Steve also
runs a Regency HR·6 on 6m FM with
phased 3-element beams at 30'. He
says he doesn't find activ ity enough
and inquires about 6m nets in his area.
Anyone with net informa tion is in­
vited to drop Steve a line at Box 53 "
Ottawa KS 66067. While you are at it
drop me a line too, for a column
mention .

Andy SH-W5-109, is a shortwave
listener using his fathers (WB5HVE)
rig to OX on 6m. Andy says he didn't
hear any of the October or November
openings but mentions hearing
WA7FHP and a VE7 on January 6.
Andy does his DXing from Mountain
Home AR.

Dave K0LCB says he will be moving
into a new house before long and
hopes to be back on 6 in time for the
June contest, but says more realisti ­
cally he expects to be on for the
September version. In the meantime
Dave is confined to FM operation
from an apartme nt in Independence
MO.

With the coming of the New Year
WWV and WWVH have changed to
C.U.T ., Coordinated Unive rsal Time.

WB8UHN What is it? Nothing d ifferent, just
another terminology . You may file
G.M .T. along with cycle, rnicromicro­
farad and other termi nology which
has faded in the past few ye ars.

While on the subject of time, I
would like to put in a plug for the use
of C.U.T.lG.M .T., or whatever you
prefer to call it fo r logging purposes.
Use of standa rd ized t ime ma kes it ever
so much simp le r to check your log

50 MHz BAND when asLi ng. Everyone in every time
Virg WA 0YN K says the band was zone is speak ing the same la nguage.

open fo r two solid hours Christmas Another sma ll and at t he moment
Day from Mai ne to Missouri but only unimportant featu re is the eli mination
Paul K1 TO L, was around to work it of the necessity of chang ing you r
fro m the Eastern end. January 1, the clock with the change to Daylig ht or
band was open for 4 Y2 hours in this Standard time .
area. The initial two hours was ex- In the Jan uary issue of 73, in the
cluslvelv to the Virginia area with letters column there was correspon­
stations worked in Norfolk , Colonial dence from WA5 RER requesting in­
Heights and Chesapeake. Thereafter fo rmation as to where a Heath SB-110
the cloud slowly drifted allowing con- could be found . As it happened I had
tacts to 1, 2, and 3 land with just a day or so earlier received the
numerous stations active . Started latest ed ition of " The Yellow Sheet,"
hearing 3's working 6 '5, then B's. then known officially as the Equipment
g 's. Finall y opened to 6 land from this Exchange and Ham Trader. This bi­
area around 2230Z. weekly listing of items for sale, swap

January 2, the band opened around or wanted to buy , is without a doubt
1845Z to Long Island in the North the place to find a needed piece of
and the Florida Gulf Coast in the equ ipment. In the issue mentioned
South . By the time it closed at OJOOZ were two SB-110s for sale and being
I had 22 states in the log including biweekly both were fresh , not lost in
Oregon, Montana and Utah. 2 or 3 months of magazine publica-

In general December was a tion and distribution. Available on a
bummer, the first week of January trial basis of 5 issues for 51, the
fair , thereafter nil. Contest weekend normal price is S4 for a 24 issue
was a bust for Es although scatter and yea rly subscription. The address is
groundwave were good . " The Ham Trader," Sycamore IL

Steve WB0GAR , writes from 60 178. or see Very INTERESTING in
Ottawa, Kansas to tell us he is on with Caveat Emptor.
a Clegg Venus and both a 5-element

Let me know if you want lnfo rma­
t ion on intr uders to pass out at club
meetings (especia lly SWL clu bs). I
have a sheet describing where to find
intruders, etc., for this purpose. If you
do, be sure to pass out plenty of
reporting forms also.

There seems to be a numbe r of
intruder watchs in various countries,
bu t apparently unconnected . I hope

to get information flowing between
them to try to develop an interna­
tional intruder plan.

The BBC transmission "to
Australia" has now shown up on
3952. If you look at schedules of
other European broadcasters in the
same time slot, you 'll find they are
using much higher frequencies. This is
simply not possible at this time of the
day . Also, there seems to be a number
of broadcasters which operate on the
edge of exclusive amateur bands.
(Such as Trans World Radio on 7 100
and Vo ice of America on 21450.)
These transmissions are just as illegal
as the others. You know what
happens if you operate on exactly
21450!

p leasantly surprised. r got a letter
from one ham who says he's been
doing this for more than 20 years.

In the last column I described what
you could do about intruders. Now
I' ll tell you what we are doing.

I've contacted as many SWL clubs
that I could find addresses for , asking
them to print the Intruder list in their
magazines, and to print a little piece
describing what intruders are and
which frequencies are illegal, etc. This
should help a lot since the SWLs are
whom these broadcasts are intended
for . If they start compla ining to the
intruders, the intruders will have to
mo"".

From the letters I have received
most hams are misinformed about
intruders, and SWLs are even more
misinformed (If they know they
exist.l . I'm also trying to get the
various OX programs put on by broad­
casters to do a piece on intruders
(Count the BBC out o n this one... ).

All reports received will also be
forwarded to the ARRL and the FCC.
When a number of reports have been
received on one station , the station
itse lf will be contacted. (For what
good that will do .) However, it is
importa nt that the ind ividual ama ­
teu rs also contact the broadcast sta­
tio n. Ten letters from ind ividual hams
are better than one from us.

What else can we do? If you have
any ideas, let me know. So far, jam­
mi ng and getting to th e SW Ls seems
to be the best bet. How abou t an ad in
the World Radio TV Hand book? Most
SWLs get th is pu blication. I can
imagine the imp act it would have right
next to Radio Moscow's ad. Let's
play on their terms.

I need more reports from the West
Coast . The intruder situation is quite
d ifferent from there, due to t he
propaga tio n. I also need reports from
people who can understand the
Spanish la nguage broadcasts. Most of
these are directed to South America,
and are also illegal. If you need report
forms, drop me a postcard . They
should also be available from 73 " sales
representatives" and swap and shops
and hamfests. I prefer reports on the
forms, since that way I can be sure of
getting all of the information I need.

If you would like to receive the
intruder list when updated (about 2
months before publication) just ask.
for it . If you write a letter and want
the list, please ask for it or I won't
send it. This is to make sure that the
peop le I am sending it to are really
interested.

Does anyone have information on
good direction finding anten nas? How
about maps and overlays for plotting
coordinates? These could be used in
conjunction with the net to pinpoint
unidentified intruders.

MARCH 1974
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AMSAT
NEWS

Mike Frye W88LBP
640 Dauville Dr.
Dayton OH 45429

<'oolfing
West

Bill Pasternak WA2HVK/6
14732 Blythe Street #17
Panorama City CA 91402

1Dcode system in amateur radio is a
carry over from their profession . Not
all repeaters here require its use, but if
you do happen to here someone go
10-10, call him, he is looki ng for
another contact.

And that concludes Looking West
for this month . With any luck we will
be back in 30 days to further update
you on whats going on in the Sunny
Southland.

WA211 VKI6

lin ftom Pan Issues:
Mfr., Model , Ser. No. Ow~. Issue

AF68 No. 10888 K5LKL 1/73
PM R8 No. 10918
M1010 pwr supply
Trio TR2200 No. 241969 WA2lBV 1m
a_IN 22",. No. 1900-518 WlDHP m3
Standard 82iiM. No. 112001 WABPCG 3113
FM218 No. 21013·1141 W2LNI .m
FM·144-10L No. F459 WA6W(JA .m
NPC 101m p_ IUpply
2, 5AJ.IPL Ooan Gen.,
No . 321885
R48 No. 11518G WA8GVK 6/73
T4XB No. 11801 G
W4 wattlTllller No. 8390
Swan 250 No. Fl54806
Swan lie p_ wpply
No. 0653556
HR-2 No. 04-C2819 W6GSR 6/73
58-34 No_21 1828
STO 826 No. 011268 WA2FSD 6/73
HT22Q No. GJ1321 State UnlV. 6m

of NY
(Albany )

Yaesu FT·l01 W4GF 1/73
No. 82G 12219!CW
HR·2 No. 0302030
ClfIgg 218 No. 12013·1068 W38XL 1/13
STD. 826 MA No . 208018 WB20EW un
Dr"'e ML·2 No. 10582 W3MSN 6173
Sonar FR·2528 No. 21-.4250 Doho"Y 1m3
STO SRC·851 ·SH
No.9n5
STO SRC-101C
No. 2833
TPL PA-6·IOE No . 1092
RP MEA-22 No. 212
Two Larsen antennas
Swan 210 No. M-252616 W4NTB 12/73
STDSRC·146A
No. 208010 W1DKB 1m3
M;vk",. Lu_ury W18VP/6 m.
No. 2296
Regency HR·2A 2m FM W88NSU 311.
No. 04-e5632
Col lins Modal KWM-2 W!US "74
No. 13551

The Hamburglar

STRIKES AGAIN!

LOOKI NG WEST

It ' s New Years Day. 1974 . It 's noon
and the multitude of local repeat ers
are starti ng to come to life. VHF FM,
Los Angeles sty le is beginni ng a New
Year, one that we hope will bring to
our hobby the change we have been
hoping for since Docket 18803 was
enacted. To accomplish that end
many of us have contributed to a fund
t hat will enable Marty Barrack
WB6MFA, to attend the FCC hearings
on January 14. Marty is an agent of
the U.S . Customs Service. Hamwise he
edits the monthly P.A.R .C. Bulletin.

Drive in, tune-up . tune-in and drive
out! That was the theme of the
December 9 , "Tune-Up Party" spon­
sored by the Pallisades Amateur Radio
Club of Cu lver City. Some o f the most
advanced spectrum ana lysis equip­
ment was available to do the job, so it
was easy to see what each transmitter
was putting out and where. Just about
every rig avai lable to the ham on 2m
FM was represented at the " T une-Up
Party ," and the findings will be sent
to the respective manufacturers for
their eva luation.

No amateur wants his rig to interfere
with his fellow amateur's or any other
serv ice. Tune-up parties such as this
one are a means to that end . We have
plans in the works for another such
event, and the Mt. Wilson Repeater
Association is also planning such an
event. I hope that th is idea catches on
na t ionw ide so that hams and those
that build ham equipmen t will know
how their equipment stacks up after
over-the-air use.

If you and your rig ever make it out
to Los Angeles don 't be too surprised
if you hear a 10-4 or a signoff with a
10-7. Your rig has not magically tu rn ­
ed into a CB set. Many repeaters in
this area use the land mo bile 10-code
in its original un ·CB bastardized form.
The hams didn 't steal it from the 11 m
crowd . Most of the VHF FMers in this
area who put up the first remotes and
repeaters are in the commercial radio­
telephone business and use of the

0045.5
0140.4
0040.3
·135.3
0035.2
0130. 1
0030. 1
0 125.0
0024.9
0119.9
0019.8
0114.7
0014.7
0109.6
0009.5
0104.4
0004.4
0059.3
0154.2
0054.2
0149.1
0049.0
0144.0
0043.9
0 138.8
0038.8
0133.7
0033.6
0128.6
0028.5
0123.4

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

6278
6291
6303
6316
6328
6341
6353
6366
6378
6391
6403
6416
6428
6441
6453
6466
6478
6491
6504
6516
6529
6541
6554
6566
6579
6591
6604
6616
6629
6641
6654

AMSAT
As of this writ ing all systems are

pro~essing rapidly on A-O·B con­
struction. The unit is undergoing pre­
flight tests and all functions are being
checked out. As far as a launch date
please Iisten to the AMSAT nets,
especially the one on Mondays at 8:00
EDT on 3855 kHz.

There have been a number of visual
observations of OSCAR 6. Although
the sate lli te is less than a yard wide it
is still possible to see it at certain
times as it reflects the sun . Anyone
wishing in formation on how to opti­
cally track OSCAR 6 and other satel ­
lites may contact: Norton Goodwin,
Director, ZIPSAT Information Ser­
vices, 824 Connecticut Avenue N.W.•
Washington, D.C. 20006.

Orbital Information
Orbit Date Time Lo ngitu de

(Mad (GMT) of Eq.
Crossing oW.

59.1
72.8
57.8
71.5
56.5
70.3
55.2
69.0
54.0
67.7
52.7
66.4
51.4
65.1
50.1
63.8
48.8
62.6
76.3
61.3
75.0
60.0
73.7
58.7
72.4
57.4
71.2
56.1
69.9
54.9
68.6
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the real performer!
specifically for repeater

...or any TWO·METER FIXED STATION OPERATION

With

o
db­
db­
db-

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

electrical

THE HUSTLER MASTER GAINER
MODEL G6-144-A
Shipping Wt.: 6.S Ibs. Price: $49.95

15800 corrmefce peril: drive.
broc* pal1(, ohio 44i42

•
tronrcs

orporotlo '-- -'
Exporter: Roburn Agencies, lnc.,

New York, N.Y.

6 db. gain over Y, wave dipole

Omnid irectional radiation pattern

Maximum rad iation-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/S wave lower section, '.4 wave
phasing, 5/S wave upper section

Available !ro",
all distrlbut~rSe the bestI
who recogn1z

mechanical
Vertical element-ll7"

long, I-liS" telescopic
to 3/S" 00 high
strength aluminum

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

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



SM1

Net Price

Size 8 7/8" x 1 7/8" x 2 7/8"

Includes Adjustable Whip Ant

Wilson Electronics Presents The Finest 2 Meter Handie Talkie
With the Hottest Rx Front End on The Market.

2 METER FM TRANSCEIVER MODEL 1402SM

FREQUENCY 140 ·150 MH Z
(2 MHZ SPREAD )

NUMB ER OF CHANNELS 6
Supplied wi th 146.94 Si mplex

146.34/94 . 146.16/76
R. F. Output 2 Watts mini mum
Sensitivity better th an 0.3

MV/ 20 DB Q.S.
Aud io Output 500 mv
Meter Moni tors battery vo ltage

on Tx , S meter on Rx
Weight 1 lb. 4 ounces

wi t hout

battieres
Current drain 15 MA Rx

410 MA Tx

MODEL '# ACCESSORIES

1410A 12 Watt Power Ampl ifier
Also Includes Steel Case
For 1402SM . Charges 1402 SM
When Pluged into Cigarette
Lighter 99.00

LCL LEATHER CASE 12.00
14BC BATTERY CHARGER 29.95
SM1 SPEAKER MIKE 24.00
WRITE FOR COMPLETE SPEC SHEETS.
SEE YOUR NEAREST DEA LER FOR
TH E FIN EST AMATE UR HAN Dl E
TALK IE ON THE MA RKE T

DEALER INQU IRIES INVITED
COMM ERCIAL V ERSION AVAI LAB LE 1410A

WilsOll Electrollics
P.O. Box 794 Henderson, Nevada 89015

Telephone (702) 451-5791 451-6650
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Fig. 4. Voice and video on one sideband.

been proven in actual practice, so its
validity may be questionable. This is
because SSTV is basically a time
sample format, and decreasing its
bandwidth could mean less " samp les,"
which wou ld resu lt in less definition.
Further experimenta tion and advance­
ments in the previously me ntioned
ideas could prove Quite frui tful to the
SSTV fu tu re.

Ralph Taggart WB8DOT, reports
qui te a few of his SSTV monitor
boards have now been sent out, so we
should be hearing from some of the
fellows using this fi ne unit in the near
futu re. (The mo nitor article appeared
in August 1973, 73 Magazine, page
45.) I understand commercial SSTV
gear sales are also up, which indicates
Slow Scan is definitely gaining in
popularity .

This month's column ma rks my
24th straight here in 73 Magazine.
Two yea rs ago I started sha ring my
en thusiasm with you, and I sincerely
trust the items presented here have
bee n of particular interest to you. I
woul d be qu ite interested in heari ng
your comme nts and suggest ions, to
as su re a cont inuing informative
colu mn. There is a specia l feeli ng that

Continued on page J2

Fig. 3. Spectru m analysis of a sideband.

and 2-second frames, comp ressing and
tra nsmitting t his informa t ion, then
expand in g i t afte r rec ep tion.
Theoret ically this woul d yield high
resolut ion 480 line type pic tures. Fre­
quencv comp ression wou ld be neces­
sary because, applying the Channon
Theory, bandwid th increases as scan­
ning frequencies (and defin ition) in­
crease. I should point out the pre­
viously described method has not

wo uld naturally be required , however,
t he e nd results could show some
advan tages over the IS8 method.

Another possibility with the fre­
quency compression and expansion
un its might be to use higher scan rates

lOO M, IOOOM' '~OOM, 1l<lQ" , Z 'OOM,
I I I I I
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In Fig. 2A, the audio output of the
receiver is fed to th e "converter,"
which in turn drives a faxsim ile un it.
(Types range from elaborate com­
mercial to inexpensive desk fax units.I
This is probably the less expensive
method of receiv ing pictu res on a long
term basis.

The system in Fig. 2B, remi nds one
of the old 'scope adapter approach to
SSTV, Indeed, it is ve ry similar since
it provides horizontal and vertical

Fig. 2A and B. Reception setup for copy of
APT Satellites.

deflection, plus crt video modu lation
to an oscilloscope. Since a picture
readout is very long (approx imately 3
minu tes) a pho tog raph is taken of
each frame, or pictu re, and when
developed this yields high Quality fax­
simile pictures. Although this method
is sl ightly more time consuming and
expensive (due to film cost) the re­
sult s are much better . A tape recorder
may be used with either system for
taping transmissions duri ng satellite
passes, then processing the pictures
later when sol id copy frames are
definite. Speci fic details on the satel­
lites as to freq uencies, loca tions, and
times of transmissions, etc., were
given in the October 19 73 SSTV
Scene column. Incidentally, the
ATS-1 and ATS-3 satelli tes mentioned
in that issue are 22,300 miles high,
no t 4,000 miles as sta ted.

An interest ing device has been
developed by MS laborato ris of Box
28425, Dallas TX 75228, for compres­
sing and expanding audio bandwidth
in an effort to more effic ien tly use
spectrum space and improve signal to
no ise ratios. The unit shows oossibil­
ites fo r Slow Scan TV, so this month
we have a brief description .

Basically , this unit uses hetrodying
and balanced mixed pri nciples to
comp ress audio in the 300 to 2400 Hz
range to (for exa mple) 300 t o 1000
Hz. In doing th is we could pu t SSTV
and audio on the same sideband, as
shown in Fig. 3. Notice the arrange­
ment of Fig..3 ,it would be compatible
with present SSTV standards.

Leo Cava naugh K1GRT, carried
this a little further and came up wi th
the idea shown in Fig. 4. Sharp filters
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I nd e p end en t side band keeps
growing in popularity , as evidenced by
the interest and recent abundance of
informa tion on its use. (You d idn't
miss the fine article in 73 in
November, d id you?) The easiest
approach t o ISB is a phas ing netwo rk
for connect ing two transceivers (one
on USB running audio and one on
LSB running SSTV) to a common
antenna or li near, as in Fig. 1. If you
have an extra sideband transceiver
(like a mo bile rig) o r can borrow one,
just rig up this network and join in on
the action. Referring to Fig. 1; The

Dave Ingram K4TWJ
Rte. II, Box 499, Eastwood Vii. 50N
Birmingham A L 35210

Fig. I . Shun! coaxial hybrid ring.
Length of Y. wavelength cable ..
492 x Velocity factor of coax

2 x Frequency IMC)
Example:
length of % =~ = 13 .65'., " ...~,

note: .79 is velocity factor of AG 59 foam.
l ength of 3/4 wavelength cable "
3X 492 x Velocity factor of coax
2X Frequency (QCJ

network is made up of 3% wavelength
and 1* wavele ngth pieces of coaxial
cable . Since we are dependent on
frequency of operati on and veloc ity
facto r of th e coaxial cable, formulas
for finding exact cab le lengths a re
included. For 50 S1 terminat ions of
this network (rigs, linear or antenna)
the cable should be 72 n. RG59 toarra
works nicely . Relays are suggested to
bypass the "rat race" on rece ive but
are no t absolutely necessary. Our
special thanks go to Dr. Don Miller
W9N TP, fo r the information on this
"shunt coaxial hybrid ri ng."

A few month's back I had some
informat ion in this column on the
weather satell ites that were tr ansmit­
ting faxsimile pictures, and the in­
te rest was tremendous. I know you
will be glad to hear that there are a
couple of ar tic les on this comi ng soon
in 73. Recapp ing briefly , the satell ites
me ntioned transmit on 136 MHz, th us
a modified "scanner," 2m rig, etc.,
could be used for reception. After
acq uiri ng a nice, full quieti ng signal,
the next step is a " readout" unit for
picture recepti on . There are basically
two methods of accompl ishing th is.
Fig. 2A and 2B, demonstrate these.
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comes wit h seeing your own words in
print, (especially in such an outstand ­
ing fiel d as SSTV, like the majori ty of
my articles have been) and I would
like to encourage more of you to
write up t hose favorite ci rcu its, ideas
or " pet project s" and submit them as
art icles (And hope they 're acceptedfl .
It's a great way to expand your
aniovrre nt of an already fascinating
fie ld...why not give i t a try .

K4TWJ

SSTV PROGRAM
CONTEST WINNER

Thomas Bradley K4GXO

The poor mai lman had to do
double duty during the last few days
of 1973 as entries in the Slow Scan
Program Contest arrived to beat the
December 3 1st deadline. Sack after
sack of them arrived , making the
contest judging into a major event .

The winning entry, by Thomas
Bradley K4GXO, was "Ham to the
End." It pictured an amateur driving
alo ng and seeing a chap with a sign
warning that the world was going to
end tomorrow. Our hero, who has
worked all zones but one, thinks for a
moment, then races home and sits
down at the rig and calls CO zone 18,
obviously intending to cont inue at
th is unti l either the contact is made or
the world ends.

Tom is the wi nner of the f irst prize
in th is contest, a Robot fast scan uni t
- something every slow scanner
needs. It was most kind of Robot to
offer this fantastic prize for the con­
test. One of the benefits of a contest
like this, where nothing is sent over
the air, is that it is possible t o offer
prizes such as th is fast scan unit. The
FCC rules have been interpreted by
the Commission as proh ibiting any
prizes with actual value for on the air
contests - something to do with the
" w ithout remuneration" part of the
ru les.

The second prize in the contest was
won by Connie Owens WA 1NXR, of
Eliot , Maine. This was a very smooth­
ly proauced program about the New
England winter - beautifu lly done.
Conn ie is the w inner of a Linear
Systems camera lens, an F 1.9 25mm
job wh ich is ideal for slow scan. This
lens will focus down to about 19" .
Many applicati ons of slow scan call
for getting down close, and th is lens
wi ll do it. One excel lent use is for
work ing with a 35mm projector and a
small screen.

Probably the best of the many
runner's up was a humerous program
by K8BTU wh ich featured several
cartoon characters.
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Many of the better entr ies leaned
heavily on humor, subtle and un­
subtle . One, entitled "Love Story,"
had a couple shown run ning toward
each other - only to pass at the last
moment as t he ham wen t on to
operate his rig.

Thanks are due to all of the sl ow
scanners who partic ipated in the con­
test. Hopefully some of the ideas
generated for the contest will perk
through and result in an improvement
of the general run of programs being
sent over the air ,

It might be well to have two types
of programs ava ilab le, one for poor
conditions and the other for closed
circuit copy. There is no point in
repeat ing frames when you know that
every one will get through. In general
you know how well you are doing
before you get in to much of a slow
scan exchange. Converse ly you want
to keep it simp le when conditions are
rough - your call, name, locat ion, all
sent several times - probably wh ite
on black.

A casset te of the wi nning entries in
the Slow Scan Contest plus 10 of the
best runner up entries (totalling 12
shovvsl is available fr om 73 for
$4.00.

TOUCHTON E DECODER

Cepco has come out with a simple
decoder that should find many appli ­
cations. Individual operators wi II be
able to use it as an autocett device to
turn on their speaker when the proper
three or four tones are received. Re­
peater groups can use it to decode
access tones to permit phone patches
or other operations of the repeater.

Autocall, i f it becomes popu lar,
could lend a whole new d imension to
amateur radio . How many times have
you missed talking to someone be­
cause you weren 't monitoring? How
many t imes have you had a sked and
remembered it a half hour late? How
many times have you tried to get
someone via a repeater and missed
them. They were probably just wast­
ing their time watching television or
reading, and an autocall unit wou ld
have made all the difference.

HAM
HELP

This co lumn is for those needing
help in obtaining their amateur radio
license.

If you are interested, send 73 your
name, address and phone number.
Don' t be bashful - remember, i t's
always easier when you have someone
to give you th at added bit o f con­
fidence.

73 would appreciate amateurs and
clubs looking this list over and helping
whoever they can. Do you remember
when you needed help7

R. Gary Hendra WN6SUW!6
Stern 217 Twain
Stanford CA 94305
(Would like help with General license.l

Mi ke Moy
4925 Brookside Road
Menton OH 44060
216·257·7565

The Cepco uni t is about as simple
to use as can be. You feed in audio
from the receiver and 12V de. Out
comes aud io for the speaker or a
repeater . A switch on the front by­
passes the decoder when you want to
check the receiver or use it normall y.
There is a light on the front to te ll
you i f you were called while you were
not there to hear the call. Obv iously,
wi t h a simple tape recorder you cou ld
arrange it so messages could be wait­
ing for you . Charlie cou ld give you the
beep-beep-beep and leave word tha t
he'll be looking for you at 9 PM.

The Cepco can be set up with any
set of three or four tones, which mu st
be received in the right sequence. It is
virtua lly foolproof, which is imoor­
tent for an eutocall unit .

For more information write to
Cepco, Box 189, Dunca nville T X
75 116.

NEW RACK MOUNT
DISTRIBUT ION AMPLIF IERS

Ramko Research of Sacramento CA
has introduced a new line of rack
mounted audio distribution amplifiers
wi th up to 32 comp letely isolated
balanced outputs. These low cost
units feature indivi dual out put amps
for max imum isolat ion.

Th is Ramko series includes f ive
models. The DA-6R features six
balanced 600 ohm ou tpu ts with level
control pi lot light, ON/OF F switch
and fusing and audio input/ouput
barrier strips on the rear. The DA·6BR
has in addition six i ndividual f ront
panel leve l contro ls. The DA-6R S
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offers 6 stereo pairs or 12 mono out
with 2 inputs. The DA·16B Rand
DA32BR provide 16 and 32 com­
pletely isolated balanced outputs with
metering, switchable t o monitor out­
puts, balanced bridging/matching in­
puts for each group of S outputs, and
individual level control s with head·
phone monitor jack .

For more information contact :
Ramko Research, 3516-8 La Grande
Blvd., Sacramento CA 95860. Tel.
Number: 916-392·2100.

MCM14537. 256-BIT RAM
MAKES DEBUT

Motorola Semiconductor Products
Division has announced the add ition
of a 256·b it static random access
memory device to the proprietary
series of the McMOS product line.
Applications for the new device include
portable inst ru mentation, industrial
control systems, and other areas
which require medium speed at micro­
power operation wi th exceptional
noise immunity such as scratch pad
and buffer functions. Fou r of these
devices may be used to build a
1024·bit RAM without additional ad­
dress decoding provisions. An output
decoding latch eltmiates the need for a
storage buffer function ; the wired-Oft
output capability provides three-state
operation for memory expansion.

Two device versions are available in
accord with system temperatu re re­
quirements? TheAL suffix denotes t he
full military temperature version and
the CL suffix denotes the standard
commercial version. Both are available
in the type 690 ceramic DIP con­
f iguration. For more information con­
tact : Tech nical Information Center,
Motorola Semiconductor Products,
Inc., Box 20924, Phoenix AR 85036.

CLAMP METER FOR
VOLTS/AMPS/RESISTANCE

•

-- )
Panasonic has introduced a clamp

meter that measures volts, amps and
resistance. To measure current simply
clamp the meter around one con­
ductor and read the current on the
graduated scale. Current ranges to
1200A, voltage ranges to 600V and
resistance measurements to 50000 are
standard.

Although the clamp meter is small
in size and ligh t in weight, i t is very
easy to read due to the slope design of

the meter scale. The meter also comes
equ ipped with lead wires for voltage
measurements, a special adaptor for
resistance measurement, and a deluxe
carrying case. Two models are avail­
able, the mo del 300/600 measures
wire sizes to 1.02 die. and the model
1200 measures wire sizes to 1.8S9 dia.

Price and delivery are available
from: Panasonic Industrial Division,
200 Park Avenue, New York, New
York 10017.

DIGITAL RF WATTMETER

The model 4371 THRULINE Direc­
tional Hiqtt -Pcwer Wattmeter is the
first digital insertion instrument for
measuring forwrd or reflected CW
power in coaxia l t ransmission lines. It
accurately measures power flow under
any load condition from 25 to 520
MHz and from 1·1000 watts in six
ranges. Model 4371 is also the f irst
H igh-Power Di rectional Wattmeter
which the user can calibrate in the
field to known RF power standards,
eliminating weeks of transit for
periodic certi fications.

This Wa ttme ter measu res CW, AM,
FM and SSB signals. Its digital readout
makes it ideal for production testing
and continuous service applications
since the information is displayed
with the decimal poin t in place. No
Plug-in Elements are needed since all
variable measurement parameters ­
frequency range, forward /reflected
power and full scale values - are
pushbutton selec table right on t he
front panel. The readout unit and the
line-section may be separated by as
much as 5 feet for operation con­
vemence.

For more information contac t: Bird
Electronic Corporation, 30303 Au rora
Road , Cleveland (Solon) OH 44 139.

LINEAR rc DATA BOOK
Motorola's 3rd Edition of the

Linear Integrated Circu its Data Book
is just off the press and has been
expanded to over SOO-pages,
1QO.pages more than the previous
edition.

I n addition to device listings and
data sheets, an interchangeabil i ty
guide and listing of available Appllca­
tion Notes is included. Package out·
line s, pinouts and numerous
schematics are abundant ly provided.
A t $3 per si ngle copy it is a bargain
buy for the solid state bookshelf.

The Linear Integrated Circuits Data
Book may be ordered from Motorola
Semiconductor Products, Inc., P.O.
Box 20924, Phoenix AR 85306, or
from your Motorola Franch ised Dist ri­
bu tor.

LOW-COST
CRYSTAL OSCILLATOR

•

•

-
• ••

Ideal fo r reference osci llator and
clock applications, the new crystal
oscillator features a choice of com­
plementary sine wave, single--ended
MTTL, and complementary MECL
outputs from a single IC chip. De­
signated t he MC12060/ 12560 for
operation from 100 k Hz to 2.0 MHz,
and the MC12061 /12561 for the 2 .0
to 20.0 MHz range, these devices
operate with a fundamental series
mode crysta l. Stabili ty is excellent,
averaging -0.08 parts per mil lion/
degree centigrade (ppm, OC) for the
MC12060/12560 -0. 16 ppmrC for
the MC 12061 /12561 devices. The
wide range of output combined with
the h igh-stability make these new cir­
cuits ideal for many phase-locked loop
applications.

The medium-scale integrated circuit
consists of a voltage regulator, an
osci llator, an ampli fier/au toma tic gain
control , a sine to MECL translator,
and a MECL to TTL translator. The
only external components required to
produce a high ly stable oscilla tor are
t he crystal and two bypass capacito rs,
plus usual power supplies. Operation
is from a single power-supply. Sine
wave output voltages range from 800
millivolt peak-to-peak (no load) to
500 m V Pop at full load.

Currently ava ilable in a 16-p in,
du at -in-line ceramic package the
12060U12061 L and specified ever
the 0 to 70°C temperature range and
are priced at $4.35 each in 100 to 999
q u ant iti es. The MC12060/12560
operate from 100 kH z to 2.0 MHz and
the MC12061 /12561 cover the 2.0 to
20.0 MHz range. The full military
temperature operation (·55° to
+ 125°C) is specif ied for th e
MC 12560/ 1256 1 devices and will be
available soon.

For more information please con­
tact the Technical Information
Center, Motorola Inc. , Semiconductor
Products Division, P. O. Box 20924,
Phoenix , Arizona 85036.
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7S REPEATER ATLAS REGISTRATION

REPEATER CALL lWA only) FORMER CALL LOCATION (City) ST AT E

INPUTS OUTPUTS TT "" FM AM AUTO
ER'TO PL RTTY PATCH

H, USEFUL RA NGE (RADI US)

H,

H, EOUIPMENT

H,
o SPLIT SITE

H, ANTENNAS & HEIGHT o D1PLEXEA

REPEATER GROUP/SPONSOR TRUSTEE ID-TYPE OR MFA.
01 cert,fy l hat , ". ~. ,.., . ....0
no ou toida I,"iota""t ..... hil. com-
p let ing I t'll . form.

DATE SOURCE (NA ME/CA L L) SPECIAL OR EMERGENCY FUNCTIONS

THE OLD GREY MAR E

4 4 4 4
The old gray mare

8 6 6 8 6 84
She ain 't what she used to be

8 8 4 8 8 4
Ain't what she used to be
668 684

Ain't what she used to be
4 4 4 4

The old gray mare
8668684
She ain' t what she used to be
888 684
Ma·ny long years a-go

lOUCHIONl
fOLUlS

GOOD NIGHT, LADI ES

9 7 4 4
Good night, lad-les,

9 7 2 2
Good night, lad-ies,
9 7 0 0

Good night, lad-ies.
9 66 5 5 4
It's time to leave you now.
6542336
Merr-il ·ly we ro ll a-long,
5583 36
Roll a-long, rol l a-long .
6542336

Merr-il-ly we rolt a-long,
6 5 5 3 2 1

From sea to sh i-ning sea

146.34-146.94

146.16-146.76

146.lI-146.11

147.69·147.09
146.16·146,lfi
146.ll-146.BI
146.04-147.30
146.16·146.Jll

DELETE
146,16·146.76
146.37·146.97
CLOS ED
147.0\3.146,43

1&6. 16·1&6. 76
la,f.2I.I&6,1I

14S.1So145.J5

l2l.38·l23.98
146.1 6-146 76
146_16- 1&6_76
146_01 ·1&6.61
1&6.3J·I&6.!U
146.3J-I&6.tJ

14i.21-14i.12
146_l4-146_ JIl

Pl 146,114-146.64

T2.lS 146.ZZ·146.Bl
T2.4 146.34-1 46.94

146.13·146.13
146.19-146.711
146.19-146.19

{fo....~: WA9WVC)

MI KIWNJ M,"k""01
MI WABP UO G._Old Rlpidl
MI WBB HEE Whitmo.e Lak,
MI WR8AAA Milfo.d
MI WRBABI KIl.....ao

II... .... ..ill : K1T1W}
MI WRlIABI _too.

U",_ ull : WBlCSQ)
MI WRIACF Oet.'O!!

(fa..... un: KBV LN)
MU WR'A CT lnd,ponde,.",
MS WRSA CC _tlOn
MS WRSA BT _kson
NB WRIAIA lWltw,
NJ WRlACO No.!tlf wl~

l fa.-uII: KICIR)
NY WlCXM 1,-,"­

NY WR2AUA Utiu
NY WRlASO Tompkln. COIInly
NY WR2AB K SUIOn Idlnd
NY WRIACV Brooklyn

110.......I: WA2Z'1Il')
('H WIWTB Col.m••
OH WRBABC DnoNnd

lI. ..... ulI : WBICOR)
RI WR IACE li..coln

lforme. clll : WA102 FI
RI VlR 1ACO Johnslon
SO WRllACK Siou hll,
TN WR4A OO Kin""art
T)( WR!>ABA Doll.
WA WR7ACJ SNtd.
WV WRIACJ Ptnk..u..,

lta...... ulI : WBICROI
F ei",
C d_

VElTlS T,mm,ra

England
GBJBC ....nlypH'

IN WR9AU Anw-

145,22,'46.12

146.01-1 46.61

'tS.2S-146.'S
22U6·224.•

146.Z8-146.88
146.ll'1-146.16
44J.7s-44l1.15

14&.01·141.51

ltUll -14UI

146.2So146.15
2l3.l&·224.1li

14UlS-146.40

146.07-146.67
223.26-224.86

n.e 141 ,11·1 41.21

14&.1SS-14U55
141.1l-141.n

U4.s-44U
'Ill.I 146.l4-14U 4

lto.n-. c.H: WA9URCI

L "" " ~
REPEATER UPDATi,.
LISTE NING
94 76 B8 73 70 64 82...

GA WR4AUH Ra...
(10""" ull: W4VO )

IA WRIACU 10_ City
IL WRIIABY Chit_lIa

CA WR6A.1F M\. Wilwll
(10...... clll: WAUDO)

CA WA6ABJ l. A.

Al WA4AOJ Florenc.
(fo,mlfelll : W4JNB)

CA W6NHV JoIImlolll".
lIo._~:WlifIilO)

CA WA6,.,LV Snll....IUh.

CA WAGAOH MonUIlY P...
liD" " nil: 1(6S1R]

CT WR1 R Suml• •
H WRU.ER O<llAllo

Al WIUAOJ F"'......
CA WliNRY

tA WR'AU

AL WIUADJ Flo",_
(101111I ' <.11 ; W4JN8)

CA W6 NRY Johnston. PM.
lIormer cIII: W6 FN O)

CA WAGAlV Son llt....dino
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REPEATER OWNERS

Don't Take Chances. SENTRY offers custom ma de crysta ls 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 CRYSTA LS 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 SENT RY.

SENTRY MANUFACTURING COMPANY
Cry sta l Park , Chickasha, Oklahoma 73018

PHONE: (405) 224-&180
TYVX·910-830-6425



in late Nov. early Dec. of '73. Send ur
cards to the aporopiate OU call siqn.
HH2WF via WA2JDT
3D6AZ (ex-3B8CZ) to: O. Mather,

P.O. Box 626, Manzini
Swaziland, Africa.

4W1BC via G3SUW
9U5CR-via ONSTO
W4BPD DXpeditions (all of them)

QSL via Herman. W2MZV
VU2ABO via HB9ABO
VU7GV v ia Sulu, LS.P.W.

Port Blair. Andaman Is.
Via India

WB4BUQj8R1 via WA6MWG
ZE8JN via WB4VUP
5TSLO via K4KXA with SASE pse.
9J2BL via RW65 . Lusaka. Republic of

Zambia with 5 IRC's if you
want an air mail reply.

9J2PH via Bureau
HK~BKX via WAGAHF
MP4BJP via WB4WPP
5V7GE via Box 196. A takparne

Togo. West Africa
9K20C via Box 77, Kuwait, Persian

Gulf
TF3AW via P.O. Box 1058,

Reykjvik, Iceland
ZB2CS via W9JVF
9X5NA via W7LFA

If any of you "happen" to go to
The Dayton Hamvention (in late April)
be su re to take your camera and a
good. fast re-cycling electronic flash.
You will have plenty of "Big Shots"
to photograph. Don't miss visiting
the North Jersey Suite almost any
night during the convention. (Oh Yes
Wear your high hip boots. the stu ff
gets a little deep around midnight) !
The picture shown below was snapped
one night in the N.J.D.X.C. Suite last
year. (Tnx to WBBHAT for pix) .
Left to right is K4MQG, WB8HAT,
K7CBZ ( ISlA. XV5AC) and WIYRC.
(they were probably real "happy" an
hour or so later on !-.hi)

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

Two days after I had written about
SYSMA being active and handing out
Mount A thos contacts I find that he
had to all of a sudden "flee" the
country (he was actually living in
Greece. near the Mount Athos border) .
It was really a shame too. because he
was just about to get rolling over
there and I am sure that if things had
not went wrong he would have had
Mount Athas off the "rare country"
list in a short order. He is now in
Penna. and I guess about to again
become active chasing his first love.
OX.

I keep hearing that the sunspots is
just about at their minimum, and a
few even say it has passed and then
a couple of the "experts" say it will
be late this fall or coming winter
before the minimum is reached. As
for me, about all I can say is that
there certainly is a lot of good OX
being worked. regardless of the sun
and its spots. If it gets any better
when the spots get more numerous
you will have rare OX QRMing rare
OX! It will be nice, though to have
good 10 meter conditions and all nite
15 meter openings (and 20 too at
times-, especially those winter nites).
During this coming. up-hill climb of
the sun-soots I have high hopes of
being in a rare one or two myself, the
old OX spiri t is still "in there", it has
not been asleep, just resting up" a bit !

With the energy shortage I would
think that there would be a lot more
fellows in there chasing the OX than
usual. because if they can't be in the
car running all over , then they wi ll be
at home and chasing OX is certainly
better than "twiddling their thumbs" .
As for myself I have been having some
great fun building up a bunch of
solid state "gadgets". So far have
built up a very FB , solid 100 kc xtal
osc, xtet in an oven and have been
zero beat with WWV now for well
over a month. Wont mention other
items built right now, but I am learn­
ing a lot about those little solid state
"things". because you can be sure
they are here to "stay". and those hot
tubes are on their way out! !

I have been talking with a number
of OX'ers who have found a new
interest in OXing via "Amstat" . A few
have worked as many as 43 different
countries and they all say it is just a
matter of time before someone makes
WTW-loo or OXCC via the satell ite.
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Some fellows are using only about S
watts to a fairly simple antenna. He
was tell ing me that the antenna he
used consists of only about 8 yagi
elements all on the same boom. It
seems as if most of the fellows are
using cw at the time this is being
wri tten. T he nice part about th is way
to work OX is those sun-spots don't
bother yOu because most of your
contacts are the "Iine-of-sight" way.
If any of you are tired of OXing the
ol d way. I strongly suggest that you
try working OX via Amstat ! Sounds
very interesting to me. especially now
with the sun-spots so low - try it !
A number have already made WAS.
The fi rst tw o 1 know of are W3TMZ
and W6EJJ (2 old time OXers from
the other bands) and VE28YG was
getting very close to his WAS.

Still plenty of new ones for the
prefix chasers. seems as if they will
never run out of new pref ixes. Every
little event seems to bring forth a few
new prefixes. If any of you would
like to try out a new prefix you might
think of operating at your county fair.
your ci ty anniversary. state ann iversary
or maybe a Boy or Girl Scout Jam­
boree. I am sure you could come up
with some good reason for FCC to
issue you a "Temporary Prefix" to
celebrate the occasion.

Still no sign of operation from such
rare ones as. Iraq. Burma, South
Yemen (ex-Aden-vSs-tand). China,
Tibet, Royal Knights of Malta (in
Rome. Italy I), Zanzibar proper. and
a few more that don't come to mind
at t he moment. Or maybe with the
new China friendship things might be
worked out with both China and
Albania whereby an American could
operate f rom both of these spots.
I would think the approach would have
to be worked out from a " high level".
Maybe Wayne Green could do like he
did with the King of Jordan.

I would like to hear from as many
readers of th is column as possible with
suggestions as to what they would like
to see more of and also "less of". I am
sure that many of you have some FB
suggestions and some have a few
personal "gr ipes", well here is you r
chance to be " heard" ! I can give
you QSL info until it runs out of
your ears, or I could fill the entire
page with pictures. if that 's what you
want. Up to now I have been trying Peggy and I have our hopes high
to very broadly cover any thing that to again be there this year and we
has a OX slant so as to have a little of will be 10Clking out for our friends.
everything. So how about this fellows? Lets all hope those sun-spots will soon
My full address is at the top of each become more numerous and all the
article. every month. bands w ill began to "crawl" with rare

A FEW BITS OF QSL IN FO: OX again.
VE3AI I/SU - Alan Leith . 200 Wi llett St Got ur autotransformer ready yet ?

Apt. 525. Halifax. Mine will step 90v up to 120! In case
Nova Scotia, Canada its ever needed - Brown-outs. maybe !

OX (the prefix OX) was used by stns. That' s it for this month-73.9t ..... BPO
in the Phillipines duri ng their 41st annfv. -r~
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a receiver operati ng severa l megah ert z and
several thousand feet away and transisto r
circuits usuall y generate more than vacuum
tubes. This type of in terference ca nnot be
correc ted at the receiver since the no ise is
coinciden t with t he receiving frequen cy. It
mu st be removed at the transmitt er. Most
commu nities have enough ac tivity o n va rious
cha nnels to make it im perative fo r stations

O
nc of the greatest and most positive
in fl uences on Ama teur Radio to date ,

as ac tivity and co mmercial sa les prove, is 2
meter FM. Repeaters, autopatches, and
solid -sta te transceivers have become
commo nplace in today 's headlines and
Q50's . As the Fraternity's equ ipmen t and
knowledge advances, it is also common to be
affected by the problems of t ra nsmitter
noise and spurious, receiver desensit ization,
and intermo dula tion in terference. The pur­
pose of this article is to discuss the causes
and cures of these problems and fa miliarize
the reader with o ne of the mo st effective
and practical weapons ava ilab le, the cavity.
Although this discussion certain ly involves
repea ters, more genera lly it pe rtains to all
VH F transmitting and receiving ap paratus.
The forma t is in tended to be phi losoph ical
rather than mathematical.
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Transmitter Spurious

Most of the output energy of a tra ns­
mitter is contained within the narrow ba nd
of freq uencies corresponding to t he inte nd ed
t ransmit cha nnel. Unfo rt u na tely, some un­
wanted energy is also prese nt ou tside of the
cha nnel as a result of sideband noise (white
noise), birdies, harmonics, etc . It is the
responsibility of the licen see to minimize
this spurious energy to the degree that it
does no t interfere with other spectrum users.
The typica l 2 meter transmitt er radiates
enoug h noise to degrade the performance of
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Fig. 1. Filt er re sp onse curves.

with h igh effect ive rad iated power to ta ke
special precautions to prevent spu rio us radia­
tions.

Receiver Densense

Altho ugh transmitter sideband noise in­
terference is so met imes included in the
category of receiver desensit izat ion , more
commo nly , the term desen se is use d to
identi ty the situa t ion wh ere a st rong
off-cha nne l signal overloads the receiver
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front- end , cha nging crit ical vo ltage and
current levels to the degree that receiver
performance is degrad ed at it s o pe rat ing
freq ue ncy . This pro blem can be recognized
by noting that the receiver limiter cu rre nt
from a wea k signa l will drop when a strong
off- channel transmitter operates. Desense
mu st be co rrec ted at the receiver since it is
not a t ransmi tte r fault.

Intermod

Interm odulation inte rfe rence is ca used by
two o r more signals of different frequen cies
mi xing to produ ce undesirable inter­
modulat ion products. Although this mixing
usually occurs in the receiver front -end o r
transmitt er fin al amplifie r, it can actually
occur in any non-linear device , such as a
dirty guy -wire connect ion. lntermod is
id entifiable by noting that the interfering
signal may cease in the middle of a conver­
sation, correspond ing to wh en one o f the
signal so urces ceases to t ransmit.

Generally , receiver intermod results when
several ex te rn al signals eminati ng from trans-

RESPONSE

IN OUT

Fig. 2 . Band - p ass ca vi ty.

mitters possibly miles away mix within the
receiver and a product falls within the
receiver's pa ssband. This type of interference
is cause d by a deficiency in the receiver, not
the transmitter.

The commo n cause of transmitter inter­
mod is a surprise to most. Here again ,
intermodulation product s are generated
from the mixing of several signals. However,
the mixing takes place within the fin al
amplifier stage and involves o ne or more
external signals that enter the transmitter
thru its o wn antenna and then reradiated as
an undesirable product. This phenomen on
normall y occurs o nly when severa l trans-
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mitt ers are o pe rating wit hin a few thousand
feet o f each o ther and it mu st be co rrected
at the mixing transmitt er.

Filters

Since the topic of design and main­
tenance o f tran smitt ers and rece ivers is
bey ond the intended sco pe of the discu ssion ,
let us assume that the equipment is designed
and maintained reason ably well and that
general housekeeping has been done, such as
sh ielding, tuning, matching , e tc . This brings
us to a topic o f filt ers.

There are severa l electrical charac te rist ics
commonly referenced when evaluat ing a
filter, so me of which are easi ly understood,
such as power capability and insertio n loss.
However, the frequency response charac ter­
ist ic requires careful in te rpertation to rate
the device's performance. Generally speak­
ing, there are fo ur catego ries of response:
h i gh - pa ss, low - pass, ba nd-pass, and
band-reject. Refer to Fig. I .

High-pass and low-pass filters, as their
names im ply , pass fre quencies either above
o r below a cut -off frequency and atte nuate
all o thers .

Band- pass is the characterist ic o f passing
o nly a band of frequencies within the
spect rum and attenua t ing all o thers above
and below the pass- band. Band - reject , also
ca lled notch or stop-band , is the passing o f
all frequencies except a ba nd of attenuated
frequencies.

At VHF , the passive Lie circuit is the
most co mmon and practica l filte r. It can
materialize in a variety of fo rms, ranging
from the lo w Q coil and capacitor tuned
circuit (also ca lled a helical reson ator) to the
high Q resonant cav ity .

Cava ties

At micro wave frequencies, a cavity is an
empty resonant box. However, th e dimen­
sions of a resonant box for the 2 meter band
wouldn't fit thru the ave rage doorway, so
the resultan t compromise is a 1/4 wave­
length resonator enclosed wit hin a co nduc­
tive housing . This device, st ill ca lled a cavity
filter, exhib its a Q much greater than the
ordianry helical resonator and o pera tes in
either the band - pass or band - rejec t (notch)
mode. Refer to Figs. 2, 3 , 4, and 5 for
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RESPONSE

IN - - .....- -OUT

Fig. 3. Parallel connected band-reject
cavity.

config uration a nd respo nse illu strat ions.
Cavities are used for eliminating noise,

spurious and interrnod from transmitter
emissio ns and for imporving receiver front
end selectivit y to eliminate receiver inter­
mod and desense . Performance can generally
be improved by cascading cavities.

The band -pass cavity has the advantage
of attenuating all frequencies outside the
pass-band rat her than just attenuating a
limit ed band of freq uencies as wit h the

amount of coupling grea tly affects the deli­
cate balance between insertion loss a nd
select ivity. Minimizing coupling enhances
the Q.

A major problem with home-brew
cavit ies is temperature stability . A high
performance cavity can shift dozens of kHz
for o nly a few thousa ndths of an in ch
change in the dimensions of the center
resonator. One technique to improve sta­
bility is to use special metals with zero or
complementing expansio n coefficients. Com­
mercial cavities are available within a price
ra nge of $25 to $350.

Duplexers

The duplexer is a device that connects a
t ransmitter and receiver to th e sa me anten na
and allows concurrent opera t ion. Although a
"T" connector may fit this definitio n, the
radio - man expects to see a passive ne twork
of fro m 2 to 6 cavit ies inter - connected in
eit her a band - pass or band- reject con­
figuratio n that provides 50 to 100 d B of
isolation between tra nsmitte r and receiver
ports .

RESPONSE

IN OUT

F ig. 4. Series con nected ba nd -reject cavity
with capacitive reactance a n ti -resonan t
n o d e.

band -reject cav ity . Ho w e ver , the
band-reject cavity is preferred where the
frequency to be rejected is quite close to the
frequency that must pass, fo r examp le 200
kHz to 1 MHz. The average '>and-pass cavity
becomes inefficient when the separat io n
betwee n pass and reject freque ncies is less
tha n 2 MHz but it does outperform the
band-reject cavity for wide separat ions.

Low impedance interfacing to the cavity
is accomp lished wit h coupli ng loops. T he
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RESPONSE

IN OUT

Fig. 5. Series c o n n ec ted ba nd -reject cavity
with inductive reactance anti -resonant
no de.

The band-pass duplexer is preferred fo r
wide frequency spacings. In addition to
providing the required isolatio n between
tra nsmitter and receiver, it also improves
overall receiver fro nt -end selectivity and
attenuates all transmi tter noise and spurio us
that occurs outside the duplexer 's passband.

The band-reject duplex er is used for
close frequency spaci ngs, such as our c urrent
rep eater 600 kH z sta ndard. However, it does
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The modified Clegg FM 27B transceiver
now covers the entire range of 146-148
MHz . .. and needs NO additional crys­
tals. It's the only 2 meter rig available
now with bu ill-in total coverage that
also offers greater than 25 watts output
power. uses 10 IC devices, and has
Teflon' wiring throughout. Not a single
bi-polar device is in the RF path in
transmitter or receiver .. . ensuring
greater reliability. Accessory power
supply and sub-aud ible tone on transmit
are available too. At home or in your
car, the FM 27B gives you the ultimate
in total 2 meter performance. See your
Clegg Dealer NOW or wri te or phone
us today for detailed data sheet on our
2 meter leader.

Amateur Net $479.95

CHECK THESE SPECIFICATIONS
GENERAL

POWER REQUIREMENTS: 12 to 14 VDC
Current Consumption at 13.5 VDC :
Receive :4 amps squelched . 1.2 amps unsquelched.
Transmit : 6 amps rna• .

DIMENSIONS: 7W' • 31h- J 9Y4· deep ; 4 Ibs . net
weight. RECEIVER

TUNING RANGE : 146.00 to 148.00 MHz, continu­
ously tuneable with reset capability of approx.
I KHz to any frequency in range .

SENSITIVITY: .35~v max. lor 20 db QUleting;.l JAV
lor reliable squelch action .

SELECTIVITY : 11 KHz at 3 db: less than 30 KHz at
70 db. Adjacent (30 KHz spaced) channel rejection
more than 70 db.

AUDIO OUTPUT : 2.0 watts(min.) at less than 10%
TH O into internal or external ohm speaker.

TRANSMITTER
TUNING RANGE AND CONTROLS: Same as

REC EIVER.
POWER OUTPUT : 25 watts Min. into 50 ohm load.

PIA transistor protected for infinite VSW R.
MODULATION: Internally adjustable up to 10 KHz

dev iation and up to 12 db peak clipping.

ORDER NOW!
Or, ask for
literature

C1 "Ham Headquarters. USA" ®

• FARMINGDALE, L.I.
2265 ROUTE 110

2 mi les South of L.I.E . ex i t 495
{5 16 1293·7990

• NEW YORK CITY. VALLEY STREAM
8 BARCLAY STREET 10 SUNRISE HWY.

Near City Hall (At Rock away Ave.)
BArclav 7-7922 (516)872·9565



not cont ribute mu ch selec t ivity to the re­
ceiver or tra nsmitter except at the intend ed
notch . In other words, a band-reject du ­
plexer is a poor choice as a solutio n for
interm od.

Other Devices

A circ ulator is normally a three port
device composed of ferrite material,
magnets, and lengths of transmission line,
that functions as a directional rf valve.
Referring t o Fig. 8a, rf enteri ng port I
co mes out port 2, no t port 3. Rf entering
port 2 comes out port 3, no t port I , etc.

An isolator is a circulator with a dummy
load connected to one port. As shown in
Fig. 8b, it passes rf energy in one direction
but not the reverse. Although the isolator
can help co rrec t transmitter intermod prob­
lems, it is not a preferred weapon due to its
freq uency and SWR sensitivity, its gener­
atio n of harmonics, and a pri ce tag of several
hundred dollars.

The hybrid coupler or combiner is used
the same as a TV 2-set coup ler, to connect
multiple transmitters or receivers to t he
same antenna and hence , has no valu e t o this
discussion o f in terfere nce.

Repeaters

One of the basic require ments of a
repeater system is to have sufficie nt signal
isolatio n to prevent the tra nsmitter fro m
interfering with the receiver. Various tech­
niqu es can be employed to provide this,
incl uding cavities, duplexers, separate an­
tennas or se parate sites fo r the transmitter
and receiver, special shield ing, etc.

Even though sufficient isolation may have
been achieved to allow a repeater to repeat,
a syste m often requires additional effort to
eliminate intermod and other kinds of inter­
ference. Certa inly , there is no cook book
approach to solvi ng these problems a nd in
reality , the solutio ns may be more numerous
than the quantity o f repeat ers. F ig. 9
demonstrates cavity placemen t possib ilit ies
to e nha nce system performa nce.

Let's bring all this hypothetical in ter­
ference into perspectiv e by examining typ­
ical sit ua tions.
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I I I I I
TRAN SM ITTER

Fig . 6 . Ty pical band-pass duplex er.

Problem: A 2 meter mo bile transceiver
experiences intermod fro m commercial
two-way stat io ns while o pera ting in the
downtown area of a city that has many
high - power commercial sta tions. Other am­
ateurs have the same pro blem using a variety
of gear. However, there are some rigs that
don ' t have the pro blem at all.

Solution : Many tra nsceivers prese ntly o n
the market have receiver inte rmod and de­
sense problems when operated in the vicinity
o f transmitters wh o may be ma ny MHz
removed. Since some rigs don ' t have the
problem in this example, we have enough
information to co nclude that th e mixing is
occurring in the transceiver indicat ing insu f­
ficie nt fro nt -end selectivity fo r this en viron­
ment. One cure is to add a band - pass fil ter
o r a wide-band band -pass cavity ahead of
the receiver. Also , if a fro nt - end transient
protectio n diode is present, it shou ld be
placed afte r the tuned circ uits rather than
directly ac ross the receiver antenn a input.

Pro blem : A base stat ion lis tening to weak
stations o n 146 .52 or 146.85 or 146.94 MHz
is overloaded with noise whenever a re·
peater, located about a half kilometer away,
transmits o n 146.76 Mllz.

Solution : This could be caused by side­
noise from the repeater transmitt er or a
deficiency in the base sta t ion receiver. It
doesn't appear to be receiver desense but it
could be poor receiver if selectivity. If a ny
other receiver with comp arable sensit ivity
and located as close or closer to the rep eater
does not experience the problem, then the
fault is not due to noise from the repeater
tran smitt er. To furth er diagnose th e pro b­
lem, a high Q band - pass cavity tun ed to
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E ~tQ,j.....HR-2B gives

a lot to talk over

146.5~ Mllz (the most distant frequency
interferred with) could be inserted between
the anten na and base receiver. Then, if the
interference disappears on 146 .5 2 MH z, the
base receiver is at fault, no t the re peater
tra nsmittet.

I I
RECEIVER

TRANS MITTE R

I I I

American Made Quality at Import PrIce

An FM Model For Every Purpose . . .
Every Purse

Fig. 7. Typk band-reject dupJexer.

One method for attenuating transmitter
side- band noise interfere nce is to insert a
band - pass cavity between the tra nsmitter
and antenna (befo re the du ple xe r, if o ne
ex ists).

A band -reject cavity placed between the
antenna and receiver co uld minimize desense
and compensate for poor i-f selectivity
response by notching out the repeater signa1.
Ho wever, a spacing of 200 ktlz or more

•
bet ween the notch and the frequencies to be
passed is required fo r op tim um performa nce .

Pro ble m: A repeater operating on 146 .34
Mllz input and 146 .94 Mllz output with
separate ante nnas and no cavities exper­
iences intermod that involves the 146.76
Mllz output of another repeater located I
kilo meter away plus t he 146.16 Mllzoutput
fro m a mobile station 3 kilometers away .
The interfere nce occurs only after the 34/94
repeater is keye d and t hen holds the repeater
keyed until either of the other two signals
c ease.

Solution : Manipulating the numbers, we
see that 146.94 plus 14 6. 16 minus 1.46 .76
equals 146.34 Mllz. Since the three signal
sources are so far apart geographica lly, th ey
would be to o weak to support tra nsmitter
intermod . Therefore, the fault is wi th t he
34/94 repeater receiver. The cure is to
minimize any of the three mixing signals
before they enter the receiver input.

Actually, there are two problems illus­
t rated by this example. First, t he signa l
isola tion between tra nsmitt er and receiver is
inadequate as indicated fro m th e involve-

ACT IO ·H/l /U
3 alnd.IO Channel FM

Sc.nUI Rltaiur

HR·220
12 Channels- 'O Wl ltl

Z20 MHz FM r,anlceinr

~!~ELECTRONICS, INC.

7707 Records Street
Indianapolis, Indiana 46226

Amateur Net

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

performance. The 12 transmit channels
have individual trimmer capacitors

for optimum workability in point­
to-point repeater applications.

Operate on 15 watts (minimum)
or switch to 1 watt. 0.35 uv sensitivity

and 3 watts of aud io output
make for pleasant, reliable listening.

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

E

HR-I
1ZChann,'·25 Wi ll

6 Meter FM Trluceiur

Full 12 Channel, 15 Watts
with HIILO power switch
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Fig. 9. Cavity placement p ossibilities In a
repeater system. " F" is wideband.

ment of the transmitter carrie r frequency.
Secondly , the receiver fro nt-end selec tivity
is poor as indicated by the presence of the
other two weaker signals. Bo th deficiencies
could be co mpensated for by installing a
band-pass cavity between th e receiver and
its anten na. Note that this problem could
have occurred with any two external signals
spaced 600 kHz aparl.

Fig . 8 . (a) Circu lator ; (b) Isola tor.

P r obl em : A r ep eat er ut ilizing a
band -reject duplexer is experiencing inter­
mod interference that involves two or more
ex ternal signals, one of which has been
identified to be a commercial service trans­
mitting 6 MHz higher and located 700 meters
away . The co ndition only occurs after the
repeater is keyed and then the intermod
holds the syste m keyed. The repeater
ant enna is located in clo se prox imity to
many other com mercial transmitters that
operate within the same band .

S olution : Not enough information has
been supplied to presc ribe a precise cure . We
know that the repea te r transmitter signal
a nd the part icular commercial signal plus
one o r more o ther ex ternal signals a re
involved in the mixing process butwe do not
know where the mixing occurs. The problem
could be in one of the nearby commerc ial
transmitt ers or in the repeater transmitter or

BAN C'REJECT
CA VI TY

I

COA X

TV
SET

L

BAND-PASS
CAVI T Y

A MATE UR
TR AN SCE IVER

Pro blem : A base sta t ion transmitter
causes severe T VI. The ama teur antenna is
spaced o nly th ree feet fro m the TV antenna.

Solu tion : The cause is pro bably eit her
transmitter spu rious or too much signal for
the TV system. Although your first thought
might be to increase antenna separatio n,
don't overlook the possibility of notching
out the transmitter signal with a cavity in
the TV transmission line. This is feas ible
only if the TV lead -in is coax and if th ere is
no booster a mp lifier built into the TV
ante nna . In Fig. 10, transmitter spurious is
minimized with a wide-band band-pass
cavit y and the transmitter signal is notched
out of the TV system with a band -reject
cavity .

In conclusio n, let me emphasize that
there is no single " best way" to cu re an
interference pro blem. A prac tica l solution
ma y actually be a co mpromise based o n
available resources and the depth of problem
diagnosis.

Fig . 1 0. Minimi zing TVI.

receiver in spite of the duplexer. A diag­
nostic approach to identify the offending
appara tus would be to insta ll a band-reject
cavity bet ween the repeater antenna and
duplexer to remove the known external
signal that occurs 6 MH z higher. If the
intermod still persists, then probably o ne of
the nearby com mercial t ra nsmitters or so me
o ther external mixer is at fault and will need
attention. In eit her case, this re peater may
need a band-pass cavit y perman ently in­
stalled between the transmitter and the
duplexer to protect the other nearby sta­
tions from noise and intermod since the
band - reject type o f duplexer is not in­
tended to solve these types of problems.
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Name _

Call _

Address _

City State ZI P _

$ enclosed

TRANSCEIVER

VALPEY FISHER
75 SOUTH STREET HOPKINTON, MA 01748

o Drake TR-22
o Drake TR-72
o Drake ML·2
o Ken KP 202
o Regency HR
o Simpson
o SB-144
o Sonar 3601
o Standard

o Swan FM2X
o Tempo FMH
o Tempo FMP
o Tempo FMV
o Tempo FMA
o Tempo FMC
o Trio 2200
o Trio TR 7200

TRANSMIT PAIR RECEIVE
n 146.01 -61 I[
o 146.04-64 II
n 146.07-67 [1
f) 146.10-70 II
u 146.13-73 II
n 146.16-76 [J

u 146.19-79 u
u 146.22-82 (l

u 146.25-85 II
[1 146.28-88 (]
(I 146 .31 -91 ()
I I 146.34-94 I I
II 146.37-97 (I
II 146.40-147.00 II
f I 146.52-52 [I
II 146.94-94 0
[ I 147.00-00 1I
n 147.99-39 11
11 147.96-36 It
n 147.93-33 tl
tI 147.90-30 II
(J 147.87-27 r r
I I 147.84-24 [I
II 147.81 -21 II
[I 147.78-18 II
t 1 141.75_15 U
II 147.72-12 II
f l 147.69-09 [1
[J 147.66-06 II
II 141.63-03 1I
II 147.60-00 rl

____TOTAL _

. . .plus 50<1 per complete order for postage
and handling.

Massachusetts residents add 3%sales tax . . .

The only way we can make crystals available at the $3.75 price is by making
them in large quantities - so we ask that you order from the above

list - and ONLY from the above list. Special orders can be handled, but we
don't encourage them since they
take much longer to fill and cost
considerably more. I f your order
can be checked off on the above
order blank it can be filled quick­
Iy.
Eastern customers may appreciate our fast mail service . .. it can save you days to weeks on your
order . Western customers may appreciate getting crystals that work on channel the very first time and
don't have to be returned for further compensation to match your set .

Valpey Fisher - 40 long hard years of experience.

~&lPIW

III I
24

A VALTEC CORPORA nON
75 SOUTH STREET HOPKINTON, MA 01748

617-435·6831

Dealers - Have we got a desl lor voull!
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Robert D. Sexton WB6 CHQ
141 5 Ebener St., #6 .
Redwood City CA 9406 1
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F
o r some time now, a concerned group
o f scientifica lly oriente d radio ama­

teurs has been study ing the inte rrelatio ns o f
the amate ur and his technology . In the
course o f this study a wealth of sta tist ical
data has been redu ced to a few simple
equations which - for the fir st time in the
sixty year history of ama teur radio - allow
the precise calculat io n of the effect o f his
hobby on the ama teur.

Hereto fore such calc ulatio ns wo uld have
been im possible. However, with the publica­
tion of Parksinson 's Law l and the recog­
nition thereby that mathematical analysis of
man in his environment was possible, it was
only a matter of ti me until such analysis was
extended to amateur radio .

In t his dissert at ion no attempt will be
made to use these newly discovered equa­
tions, now known as Sexton's Laws, for
design applications. Instead , the discussion
shall be limited to the nature of the equa­
tions and their use for analysis. It is left to
o ther equally inspired amateurs to develop
the forms of these laws which will allow
their use in design .

Background

Our organization had first to determ ine
the general nature of the ham-gear relation-
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ship. After ini t ial debate, subcommittees
were form ed to study the question in depth.

At firs t we felt we would need to develop
a mathem at ical model for the typical ham.
This viewpoin t, however, was soon dropped
wh en we realized that we would be unable
to develop a model that could encompass
both SSB and CW operatio ns. While one
might think that the problem co uld be
overco me by the use of separa te models
(tha t is, an S-parameter equivalent fo r the
sideband ham and a T-parameter model for
the CW-or telegraphy-operator) we felt it
necessary to use a model that could account
for the common origin of these widely
differen t types. H-parameters were essential.

The problem of which direct ion our
research should take was solved by the
brilliant observation of one researcher. He
stated that since most amateurs did not seem
to be in control of their equipment nor­
ma lly, the obvious aspect to study would be
the effect of equipment on the amateur.

This realization led to the formation of
new study groups. These groups, after exten­
sive debate (primarily on the proper sema n­
tics) determined that the three most impor­
tant factors which affec t the ham are the
need for space, the fina ncial involvement,
and the frust ration.
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HERE IS A FIST FULL

of 2 METER POWER

The First Law

No am ateur ever has enough room and
probably never will. Every ham will recog­
nize the tru th of that sta temen t. Few.
however, can accura te ly sta te how much
room they need. Our research initially dem­
onstrated that the required space is propor­
tional to the sq uare o f the space availab le.
The correc t constan t of pro po rtionality
eluded us until we realized that the required
space would be determined by the ac tivity
o f the amateur.

It is no w possible to sta te that

SR = KSA' (I)
wh ere

SR = space required in m3

SA = space availab le in m 3

K = proportiona lity cons ta nt

Crit ics o f the First Law ha ve o bje cted
that it is dimensionally inconsisten t. That is,
while o ne side o f the eq uatio n must be
expressed in units of vo lume, the o the r side
of the equation ha s the apparent ly arb it rary
units hrs-m6 jmile. Since the First Law deals,
however, with the incon sisten cy exist ing
between reality and the ideal in amateur
radio, it follows that the First Law sho uld be
inconsistent. Furthermore, o ne must recall
that higher mathematicians reg ularly deal
with eq ua tions of inequ alit y .

The consta n t "k" is called the index uf
in consistency , o r Kennedy numbert , and is
explainable in that the more active th e more
room he needs - and th e less likely he is to

The constant o f proportionality ca n be
calculated from

d = distance in miles to nearest
elec t ronic supply house

K _ tn (2)
d

where
t = hours of operation per month
n = number of states count ries worked

With these fac tors to guide us, we were
able to develo p experiments and design
computer aide d sta tist ica l analyses of the
results. We were then able to formulate the
three laws of amateur radio discussed herein.

American Made
Quality at Import Pric e
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fi nd it. That it is related to his proximity to
parts houses may su rprise some . We beJieve
that the ex plana tio n fo r this lies in the fact
that such establishme nts are usually a st im u­
lus to ama te ur ac tivi ty .

The amateur who atte m pts the use of the
First Law shou ld be aware that the Kennedy
number can only be determined experimen­
tally . This will req uire a considerable num­
ber of act ual trips to parts houses to
determine the nearest one. the shortest route
to it and to average out such effects as
earthquakes, the thermal coefficient of ex­
pansion for asphalt, etc. Indeed , the dedi­
cated amateur will no doubt fi nd a mult i­
tude of reasons for exhaustive ex perime n­
tation in this area.

The Second Law

Every amateur will recognize that the
larger a project, the more it will cost.
However, beyo nd the usual cla ims that a
project will cost only a few dollars and so me
parts tha t will be fou nd in any ju nkbox (tha t
they never are is a phenomenon now u nder
study by our group), little is understood by
most amateurs about cost projection .

Two general rules were developed to
ex plain the eq ua tion wh ich describes amateur
projec t cost. First , even simple projects must
be as complex as possible. No amateur can
tolerate equipment that he cannot monitor
and adjust. This characteristic (called the
" bigger -and-better" syndrome by o ur
psychological co mmittee) usually requires
that any project have at least one meter, o ne
pilo t tight, a knob and a switch. More
sophisticated hams ofte n include several
"screwd river adjustments."

The second rule is that every amateur has
const ruction quirks. o r CQs, tha t profoundly
influence the cost of his projects . These CQs
may be readily determined by inspectio n.
They usually take the form of a predilection
for printed circuits, excessive me tering, or an
unexplainable preference for unnecessary
and ex pensive co mpo nents. As an example,
one ama teur we surveyed used I% capacitors
in his power su pplies .

We are now able to state that

C

Co
e pt Iog f v )

V o
(3)

where
C = tota l cost of project
Co= cost of smallest functional unit

in shack
V = total volume of project
V0 = volu me of smallest funct ional

unit
p = adjustment facto r

This relationsh ip thus requ ires the deter­
mination of the smallest func tional unit in
the amateur's sta tion, and its cost. One
obvious disadvantage of the Second Law is
that the amateur must have kept accurate
records of the cost of all his projects to date.
This is not often the case .

The fac tor p is appare ntly depend ent on
the nature a nd number of the construc tional
quirks - or CQs - associa ted with the ama­
teu r in question. It must be de termined
experimentally, since the CQs have so far
defied analysis on our part. It is felt that if
the CQs could be expressed numerically a
relationship to p would soon be determined .

While it would see m that the Second Law
is impossible to apply beca use of th e un­
knowns, it is useful for cost esti ma tion.
Accurate determination of the unit cost may
not be possible, but if the ama teur will
determine the nu mber of Unit Volumes
( UV) from vivo , a su ffic iently accurate cost
esti mate for most projects may be obta ined
(in dolla rs) fro m

C=20 log (UV) (4)

The Third Law

The ama teur's abil ity to o btain results in
the face of any obstacle ca n be expressed by
his dedication index or Cooper number" As
with the CQs. this index is not possible to
calculate. To complicate matters further it is
apparently a variable fun ction of at least
four (and possibly more) para me ters. How­
ever, most ama te urs can expect that their
Couper number will decrease in the course
of a project. Though the rate of change is
not constant , when the in dex reaches unity .
project activity ceases. The experienced ama­
teur can usually esti mate his time of dura­
tion o n a project from its complexity.

An accurate estimate of the difficulty of
obtai ning satisfactory results from a circuit
is possible if one can de termine its stabili ty .
Most amateurs prese ntly believe that circuit
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stability is d eeply in vo lved with circu it
theo ry . Such analysis, however, o nly in di­
cates that assu mi ng ideal com ponen ts, a
circ uit will o r will not be sta ble.

It is our conclusion, how ever, that the
only way to deal with circ u its using real
co m po nents, is th rough the determination o f
the probability of oscilla t ion of a circu it. We
found that this probability does not d epend
o n the type of circu it, but o nly o n the
component cou nt and compo nen t com plex­
it y . This is ex pressed by the Third Law as

Nc
Po = I _ ( )2 (5)

NI
where

Po = probability o f oscilla tion
Nc= nu mber of components in ci rcu it
NI= total nu mber of component leads

Obviously, eq uation 5 implies that any­
thing with two o r more leads has a better
than even chance of osci lla ting. Theore­
ticians have criticised the Third Law o n this
point o n the grounds that passive compo­
nents. contrary to theory, may be able to
oscilla te .

One must , ho wever, be aware tha t Sex­
ton's Laws are applicable o nly to amateur
rad io . Furthermore, they were derived from
statist ical analysis of em pirical o bserva tions
and are not, therefore. based o n theo ry .
Thus, any cri ticism o n theoretica l grou nds is
unjust if iable .

Ad ditionally, in the case of the Third
Law , the results are an expression o f proba­
bility . Anyone who has st udied probability
is well aware that the outcome o f any even t
can not be predicted from (he probability o f
it s occ ure nce. Thus it is wrong to sta te that
because something has a probability of 'lS: , it
must occur every o ther time.

Amateurs may use the Third Law to
esti mate the amount o f time a project will
require for debugging from

T ~100PoTo (6)
where To = time required to determine

whether o r not the p roject oscilla te d
The amateu r may then compare th is

estimate to his estimated dura t ion ti me . If
experience shows tha t his ac tual debugging
time great ly exceeds that predicted by the
Third Law , he should not be alarmed . As

28

eve ry amateur knows, such projects are
inhere ntly u nstable and therefore never to
be enti rely trusted anyway.

Conclusion

The laws of ama te u r radio , o r Sexto n's
Laws, as described in th is paper may be
su m marized thusly :

I. No amateur ever has enough space and
never will.

II. The larger an amateur project, the
mo re it will cost regardl ess o f what it is.

II I. If an amateur project works o n the
fir st try , it can ' t be very useful.

In application of the laws, as has been
previously noted , considerable experimen ta­
tion is necessa ry to achieve accurate resu lts.
The user should also be aware tha t the
Heisen berg" principle of u ncerta in ty is oper­
at ive in all ex peri ments dealing with these
laws. This principle declares that the mo re
closely one attempts to measure a phenome­
non , the mo re o ne disturbs tha t p henome­
non .

One migh t draw the co nclusion tha t it
must be impossible, und er the const rain t
im po sed by the Heisenberg principle , to
obtain accurate results from Sexton 's Laws.
This is not so. The correct conclusion is that
it is not possible to ob tain ac curate results
from any finite se t of measurements. Thns,
the amateu r is justified in making contin ual
experiments.

T hough cont roversy may arise concern ing
these laws, th is final thought may convince
even the most hardened doubte r. Care fu l
exa minat io n shows that the laws require that
an amateur's sta tion ca n never be com ple te .
Is there anywhere a t ru e amateur who can
honestly say that he cannot mee t tha t
req uirement '!

Footnotes
I. Parkinson's Law, C. Northcote Pa rkinson , Dou­
bleday , New York, 1956 .
2. The Kennedy Numbe r is named for a certain
amateur famed in certain circles for inconsistencies
in equipment and apparen t power.
3. The Cooper Number commemora tes the occa­
sion on which a dedicated amateur actually risked
imprisonment for operating on 6 in a channel 2
fringe area. That this occurred in the middle of
the 56 sunspo t cycle should on ly inspire us all.
4 . Physics of the Atom , M. Russell Wehr and Jamcs
A. Richards, J r., Addison-Wesley Publishing Com­
pany, Reading, Mass. 1960 p. 199.

73 MAGAZ IN E



•

CONSTANT
CURRENT

Larry N ickel K3VKC
216 Highmeadow Rd.
Reis terstown MD 21136

SOURCES

·,s ,.
'.A

j,

ev

s"""..,
... A123

z
1.1 5V

." ."
-

, '0 • r

•
GROUND

,J.

" " o z
1,15

6 ... 10123

." 14 PIN DIP 4 ,.,
e

; ~i02
,

"
; f ,o OI

"DISC I
DISC

•

± 15 V de and R = 15Kn then I = I rnA . The
cu rren t is constan t within 1% or better as Z
changes from 0 to 12Kn o r so. Naturally
this circu it will work with any op amp.

A }1A709 could be used for instance but
then frequency co mpensat io n capacitors
would be needed. The }1A 741 has the addi­
tional advantage o f being short circuit pro­
tected . T o design for a particular cu rren t
sim ply let R= VII. Remember that V is the
greatest amount of voltage available to pro­
duce curren t I thru Z. Note : The}1A 741 will
handle up to approximately 25 m A,

Fig. 3.

A more advanced curren t so urce employs
a }1A723 Fairchild voltage regulator. This
circuit does not require a stable voltage
supply. The IC has a built in 7 .15V re­
fere nce. Refer to Fig . 3 . This simplified
diagram shows how the IC acts to hold the
voltage across R at 7.15V and thus cause a
co nstan t current flow thru Z. In Fig. 4. R =

-v

1 O- 12 K OHM

o

'0

- v

•

'N V
INPUTa

C o nstan t cu rre n t so u rces are developing
more and more uses today . Nickel

cadmium batteries are current charged. Light
emitting diodes are usually powered from
current sou rces. Oscilloscope circuits use
current so u rces charging a capacitor for
generating the sweep. State o f the art fCs
can provide precise con tro l o f cu rren t .

The o pera t ional amplifier is an excellent
cu rren t sou rce provided a stable supply
voltage is available . To understand the cur­
rent source it is only necessary to know that
an ideal op amp has infinite gain. infinite
input impedance and its differential input

A

Fig. 1.

voltage is equal to zero. This is not ex actly
true but practically spe aking we can accept
it as such. Refer to Fig . I. Since the voltage
at A is zero the voltage at B (and C) must be
zero . No current flows from B to C. In other
words, the o u tpu t of the o p amp reacts such

GROU ND

- 15 VOC

Fig. 2.

that it keeps point C at zero. A const ant
voltage appears across R, and thus a constant
cu rren t flow thru it (and Z) regardless o f the
value o f Z. For instance if the supply is

Fig. 4.

I 5Kn and I approximately eq uals .5 rnA for
Z from 0 to 50Kn o r more . Be careful not
to use a supply voltage larger than 40V dc .
This is maximum for the u A723. The perfor­
man ce o f this circuit is excellent with
curren t constan t well within 1%.

. . .K3VKC
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ROHN manufacturers
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD­
OVER TOWER ... designed for the amateur. •
When you need to "get at" your antenna just tur'J/
the handle and there it is. Like other ROH N big
communication towers. they're hot dip galvanized
after fabrication to provide a maintenance free.
long lived and attractive installation . ROHN towers
are known and used throughout the world . . . for

almost a Quarter century . . . in most every type of
operation. You'll be in good company. Why not
check with your distributor today?
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William J. Vette K6TXR
P.O. Box 1241
Sunnyvale CA 94088

•

T iming circuitry using RC circuits are
found in a vast va riety o f applicatio ns.

Multivibrators, some RC oscilla tors, elec­
tronic switches of various types and many
other circuits depend on the state of charge
of a capacitor to det ermine the rate or
frequency at which events occur.

In such devices co mbinatio ns o f Rand C
are selected, usually so that the charge on
the capacitor reaches a critical va lue (such as
the cu toff bias fo r a part icular tube) in the
desired time after power is applied . In all
such applications the time required to reach
a selected voltage is a function of the
capacity being charged o r discharged , the
resistance through which the charge o r dis-

charge current flows and the percentage of
applied voltage selected as the crit ical vol­
tage. Two formulas express the various
relationships involved :

(I) t =RC

(2) VC = E (l - 1:-( / RC)

I n these formulas t is time in seconds, R
is resistance in Ohms, C is capacitance in
Farads, E is applied Voltage in Volts, VC is
the instantaneous voltage across the capaci­
tor at time t and L is a mathematical
constant , 2.7 18 .

In the formula for instantaneous charge
across C, it is noted that th ere are an infinite
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Fig. 2. Percentage of discharge vs. time to 1.0 Re.
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Example 2

Given an RC circuit consisting o f a 10 f.1 F
capacitor in series with a lOOK resistor , with
25 volts applied what will VC be in 550
msec?
I. For 10 IlF and lOOK, t = I second . 550
msec = .5 5 RC.
2. From the cu rve in Fig. I , not e th at a t .55
RC, VC eq ua ls 4 3+ percent of th e applied
voltage. Simple calculation gives you 10. 75
volts across the capacito r.
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Fig. 4. Percentage of discharge vs. time to 5 RC.

EXAMPLES

Example I

Given a circuit with 10 volt s applied to
the capacitor through a 10K resistor , it is
desired that the volt age across the capacitor
reach 3.3 volts in 100 milliseconds. What
size capacitor is required ?
I. 3 .3 volts is 33% of the applied vo ltage.
From the curve in Fig. I , note that VC =
33% at t = .4 RC.
2 . By simple calculatio ns , find t hat if t = .4
RC, and this figure corresponds t o . 1 seco nd ,
with R eq ual to 10K, C must be 25 IlF.

Figures I and 2 show percentages of full
charge (to 63%) and discharge, plo tted
against time increments of .1 RC to a to tal
o f 1 RC. Figures 3 and 4 are charge and
discharge curves to nearly 100 % (at 5 x RC),
plotted in incre me nts of I RC. Figu res 2 and
4 . the discharge curves. may also be used to
determine voltage VR across the charg ing
resistor. and Figures I and 3 give VR during
the discharge o f the capacitor.
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Fig. 3. Percentage of Charge vs. time to 5 RC.

Tra nsisto rs cause us to actually work with
the formula for VC. The considera bly lower
impedances in transistor circuits result .
usually . in mu ch larger capacitors being
charged to lower voltages. result ing in time
constants which are small fra ctions o f o ne
RC. If a number of values are required the
calculatio ns can become slightly tedious.
Co nsiderable time and effort can be saved if
capacitor charge and discharge curves are
carefully plotted. From such curves any o f
the desired fa ctors can be read to a very
acce ptable degree o f accuracy. Given R, C and
E, VC (as a percent of E) can be read for any
chose n time , o r time (as an increm ent o f
RC) can be read for any desired percentage
of the full charge .

10 0
CHARGE

.0

' 0

number of combinations o f R and C which
will give the same arit hmetical answer.
Actual values chosen will depend o n relative
impedances within the particu lar circuit.

Generally spea king. in vacuum tube cir­
cuits the relatively high impedances have
allo wed the designer to work toward high
voltages across comparat ively small capaci­
tances, resulting in time constants o f o ne or
more RC. In such instances calc ulatio ns of
VC are made quite simple since it is fairly
easy to remember that in RC time the charge
on the capacitor reaches 63 % of the applied
voltage. If the time constant is several times
RC the charge reaches approximately the
applied voltage .
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Bill Hoisington Kl eLL
Far Over Farm
Peterborough NH 03458
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OF x - BAND

Avala nche and Gunn diode oscillators for
th e 10,000 to 10,500 MHz ham band

A ny amateur who reads at all about
radio today has heard o f "solid state

devices. " Beginning with transistors, which
are now economical up through the S­
Band, 1000 to 3000 MHz, devices are
becoming available at prices which are
really unbelievable, Like good UHF transis­
tors for 39¢! And X-Band oscilla tor diodes
for $5 to $ IO! Granted, for the ham, these
prices are sligh tly projected as to quantity
and date, but not so very far ahead ! UHF
transistors at 39¢, so why not X-Band
oscillators for $7 ,50?

At present, X-Band tuners, that is, cu te
little coax cavities, .64cm I. D. , complete

CAVITY WALL

I

1'\.0-.1<1 To '....--- '--
Fig. l a. The ~ wave cavity.
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with tuning plungers, are available at rea­
sonable cost.

I will therefore describe X-Band oscilla­
tors using Avalanche and Gunn diodes,
which can be mad e up, tested, tuned , and
operated by amateurs.

The Avalanche Diode Oscillator

This clever little device is really operated
as a subminiature "torture chamber" for a
silicon dio de, Yo u put a little voltage, say
I YZ V, carefully through a resistor in the
"forward" direction and it act s like any
diode you may be familiar with. It conducts.
Reverse t he vo lt age and you get high im­
pedance. and no current. There may be a
fe w microamperes. but forget that.

TwO UWAv f CAvl1llS. - . _ " . ..... '.

Fig. 1b. Two ~ wave cerities, "Front to Front."
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• New! ptug-In modulator
puts the CommunI­
cetor trolnsmltter on
FM.

• No modlflcoltlon or
rewiring on your
Communicator. Just
plug Into mike jolck
oInd crystal socket.

• Compact W11t-eontollnecl
moduloltor mNsures
4" II 3" II I ltt".

• Works with Communlc.tor I. II. III. IV ,lind
GC-I05.

• FM .It .. tenth the cost of .I new rig.

• Frequency oIdjust for netting built in .

• Built-In tone burst .vallable. Keyed by
push·to-tollk switch.

• 534.50 postpaid U.S.A. Built-In tone burst
$10.00. 5peclfV Communicator model
and tone-burst frequency. California
residents add 5% sales tall. (HC- 6/U
crystal and 9 volt transistor battery not
supplied.)

• Send for free descriptive erccnure.

Now for the "torture-chamber" bit.
Applying more voltage in the reverse direc­
tion, that is, a lot more, like 50, 60, or
75V, (and don't forget that resistor!) you
will reach "breakdown" and current now
appears. This is when you get such a high
electrical field across the diode junction
that a "solid state spark" is now operating)
electrons are traveling through the junction
of the device at such a high rate of speed
they knock out more electrons, etc. etc.
This has been likened to an avalanche,
hence the name. This is also the mechanism
of a lightning stroke, which is also called
avalanching. It is also somewhat similar to
the gas tube device, only solid state, and
the resemblance goes all the way back to
the "Good Old Spark Days" of early
amateurs. (I worked Chicago from New
York with one myself, so enough of that
laughter!)

PALOMAR
ENGINEERS

BOX 455 . E5CONDIDO, CA 92025 .12 ,...v l CAVITV

Fig. le. The ~ wave cavity.
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SUPER CRYSTAL
THE NEW DELUXE DIGITAL

SYNTHESIZER!! fRO" tp---
This internal action creates a negative

resistance, which is all you need for an
oscillator device, and there you are. As this
internal "spark" takes place, the voltage
across the resonator (the rf cavity) drops,
then builds up on the next half rf cycle,
another surge of current occurs a tenth of a
nanosecond later, and you're on the air at
X·Band. Of course, as mentioned, every ­
thing, and I do mean everything, has to be
right at X-Band, or no go .

The rf impedance (said to be near 112!)
is much lower than that of transistors;
whose impedance is already much lower
than that of tubes (remember, those funny
large bottle-like things, of glass, that had
"elements" inside that you could see?).
This low impedance is handled by inserting
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.. Tran5mlt and Receive Operation: All unils
have both Simplex and Repeater Mode5

• Accurate frequency Control: .0005 % ac­
curacy

.. Stable Low Drift Outputs: 20 Hz per degree
e typical

.. Full 2 Matar Sand Covara.a: 144.00 to 147.99
MHz. in 10Ke step's

.. Fast Actinc CirCUit: 0.15 second typical set­
t1ing time

.. Low Impedance (SO ohm) OutPuts: Allow long
cable runs for mobiles

.. Low $purioU5 Output Level: similar to crystal
output

• PRICES
MFA·"
MFA·2
Shipping

R- Electronics
$27S.00 - P
$210.00 Box 1201 B

$3 .00 Champaign.IL 61820

SEND FOR FREE DETAILS

MfA·22 DUAL VERSION
AI" Available MfA-2 SINGLE VERSION
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ready to operate
SSTV monitor
with built-in cassette
tape recorder

LINEAR SYSTEMS, INC.
220 Airport Blvd. Walsonville, CA 95076

Now- a high qua lity slow-scan monitor so complete that
the non·engineer rad io amateu r can connect it to his
receiver and start enjoying SSTV in minutes! The
pleasure and excitement potenti al of SSTV can best be
realized when a tape recorder is part of the system.
So--exclusive--a cassette tape recorder is built-in­
wired-matched for correct level s and impedances­
ready to go. Now, tape incoming pies for future viewing.
Or pre-tape self and family, station scenes, call
letters for later transmission (of course, " live" pies
from the camera can be transmitted directly) .

SSE

SSE SCANVISION is
conservative - reliable-
has picture-proved circuitry­
is all so lid state except for
scope tube in monitor and the
videocon camera pickup tube.
Equipment fully meets all
accepted SSTV standards.

WRITE FOR BROCHURE

SB-1MTV, mon itor.

SB·1CTV. camera
complete wl l1 .g, 35 mm lens .

35

,..,
-I-

half-wave unit . This has great advantages
over the quarter-wave cavit ies in Q and also
in the resistance to loading. This loading
business is simply the shortening of a
quarter-wave line , or rod , or center co n­
ductor o f a coa x cavity , etc., when a device
is connected to it. It will pay you at this
point to get a 104 ruler at the Five and
Dime store. Be sure and ge t the plastic kind
tha t has millimeters and centime ters alo ng
one side and inches alo ng the other. You
will find t hem readily displayed in front o f
you the wavelength of, for example. S­
Band at 3000 Mllz or 10 centime ters;
C-Band at 5000 MtIz ' o r 6 centime ters;
C-Band at 6000 Mllz or 5 centimeters, and
X-Band at 10,000 Mllz or 3 centimeters.
This latter is of course also 30 millimeters,
which is easier to work with. The actual
use of this little ruler as a wavemeter is
described later.

Fig. 2b. Tuning plunger before cu tting the f ingers.

the diode almost at the end o f the half­
wave resonator, close to one of the shorted
ends. Do not let the idea of oscillatio ns
across a .64cm of brass bother you . It
works!

Fig. la. Main body of th e X -Band cavity.

8EVEL~7.L>=\---V_---'-

IfOc l fOil 2iM LOCK' ..., SClIl..

How To Do It. Tuner Schematic

So much for the theory, now let's make
it oscillate in the 10,000 to 10 ,500 Mllz
ham band.

Figure I shows the development of a
half-wave cavity o f the coaxial type, fo r

X-Band, first with o ne quarte r-wave, then
with two quarter-waves "front to front,"
and then with the two together fo rming a
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NEW PRODUCT ANNOUNCEMENT!

•
GTX-600
6-Meter FM

$26995
(Incl . 52.525 MHz)

$15995
(horn optional J

$26995
(Incl. 223.5 MHz)

(Incl . 146.94 MHz)

GLH-100
P.A.lSiren

GTX-200
2-Meter FM

GTX-100
1v.. -Meter FM

(AvailaOI. Marr;" I . 19741

But we really couldn't have done
it without you. It was your pos­
itive response to our 2-meter
rigs that justified R&D of the
new GTX-600, a 6-meter FM
transceiver, and the new GTX­
100, a I y., -meter unit. Both in­
clude all the preferred features
you liked on the popular GTX­
200: independent selection of
10 Transmit and 10 Receive
frequencies, switch for lock-in
of pre-selected pairs, rear panel
external speaker jack, backlight­
ing, high-sensitivity receiver pre­
amp, 8-pole second IF filter,
netting trimmer for each trans­
mit crystal, roomy single-circuit­
board design, honest price and
more.

If you're shopping for 6-meter,
2-meter or I y., -meter FM, you
owe it to yourself to look into
the GTX line.

GTX-10
2-Meter FM

$20995
(Incl . 146.94 MHZ)

General Aviation Electronics, Inc., 4141 Kingman Dr., Indianapolis, Ind. 46226

PLEASE WRITE FOR SPECIFICATIONS AND ADDITIONAL INFORMATION!

GTX-2
2-Meter FM

$25995
(Incl. 146.94 MHz)



As you will see. the quarter wave at
X-band is getting pretty short; in fact o n
that little 10¢ wavemeter it is only 7Y2
millimeters, which is close to 5/16 in .

So how can you hook up a "device " to
such a tuner? It isn't easy. as many
high-priced microwave engineers have
found o ut ! But with a half-wave resonator
it can be done, and have so me tuning
available as well. One I have here tunes
from 9000 to 12,000 MHz.

Mechanical Details

Figure 2 shows you how to go about it.
I! is possibte to make these pieces o f
hardware yo urself, but I advise you not to
unless you 're a good man at a good lathe.

There is a good rule to follow at
X-Band , "everything must be just so" or it
won't work. The cavity must be good. the
device good , each of the fingers of the
sliding shorts must be making good co n­
tact , the output probe must be loosely
coupled, at least to start with , etc.

brand new o nes ( unfortunately not made
o f tempered beryllium copper) which were
not too good , making and breaking contact
as I moved the tuning plunger handle, with
the oscillator going on and o ff. Then again
I have a twenty-five year old World War II
oscil lator at 2000 MHz which had very
springy silver-plated plunger fingers and
st ill puts out lOW today!

Every finger of the plunger should make
good co ntact !

In case you wish to try to make this
item, here are the details. Figure 28 shows
the .64cm rod with the .64 em deep cut
before the fingers are sawed out. The
remaining walls should be as thin as possi­
ble for maximum springiness.

Figure 2C shows an end view o f the
plunger afte r using a fine jeweller's saw to
cut o ut the fingers. Figure 2 D shows a side
view o f the o utside fingers o nly. The uncut
portion of the plunger should be well
under .64 cm in order to slide into the
cavity without fri ction . It is drilled o ut in
the ce nter to o ver .32cm to allow it to slip

OUTER R,"G 01' '''''GERS,_.- ..._' ....._ .... ,.._--...."-_ ....,,

Fjg. 2c. Plunger end view details .

'"IMOUlO B£ B£ RR.l'l* C(ft'fA
__B_IE """BE USf.D

sr..TOA_

"'0''''0>001.

The Cavity

The main body of t he cavity, Fig. 2A,
should be of brass, silver-plated inside and
out. The .64cm hole is bevelled at the edges
to allow insertion of the .64cm OD tuning
plunger fingers, Fig. 28, which are bent
outwards to assure good contac t with the
inside of the ~ in. ID cavity . The inner
conductor is bevelled also, to allow the
inner fingers o f the tuning plunger to slip
over it. These inner fingers are of course
sprung inwards during fabrication to assure
good contact during o peration.

Tuning Plunger

The tuning plunger fi ngers, Fig. 2 B, are
of course very important. I have had some

MARCH 1974

Fjg. 2d. Side view of the plunger.

over the center rod without friction.
The o uter fingers are bent o ut to con­

tact the cavity inner wall, and the inside
fingers are bent inwards to contact the .32
ern inner rod.

The plunger body should be longer than
the cavi ty in order to be able to tap the
"no finger" end, and insert a screw for a
tuning handle to push the plunger in and
out. A stop should be provided to avoid
going too far with the fingers into the
cavity and hitting the diode.

Center Conductor

This piece is based o n .64cmstock, brass
or copper, or it can be turned down from
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NEW
LOW

PRICE
JUST ARRIVED. ANOTHER SHIPMENT O F BRAN D NEW KEYBOARDS. IF YOU
MISSED OUT O N OUR LA ST O FFERIN G O F THI S BEA UTIFUL, COMM ERCIAL
G RA DE KEYBOARD , HERE' S yOUR CHANCE TO G ET O NE A T TH I S NE W
LOWER PRICE, ID EAL FOR AUTOMATIC MORSE CODE KEY EII:s, COMPUTER
CONSOLES, AN D VIDEO DATA TERMINALS . FROM A LEADING VIDEO
TERMINAL MANUFACTURER . WEll MADE WITH THE LOOK AN D FEEL OF
AN EXPENSIVE ELECTRIC TYPEWRITER, SIXTY FIVE KEYS ' SPACE S.... R. All
AlPHA8[T • 10 NUMERALS ze CONTROL KEYS ' 1 LOCKING -s-urt- KEY.
DIODE MATRIX ~OR ASCII IS EASILY CONVERTED TO USE AS MORSE OR TTY
KEVER. ATTRACTIVE SLANTED TIER . TRI- CO l O R KEY SCHEME.
PREVIOUSLY SOLD FOR S39.5O, NOW - POSTPAID - ONLY $34.95

TOP
QUALITY

I
•

t; R I- t;€ k. m e.
P.O. BOX 14206 DEPT 7

PHOENIX, ARIZO NA 85063

LOW PRICES
ONPOPULAR COMPONENTS

TYPE 8038 VCO FUNC TION GENERATOR . SUPERIOR TO THE POPULAR 566.
SINE, SQUARE, TRIANG LE GENERATOR . USEABLE FROM .001 HZ TO OVER
1 MH Z . VOLTAGE CONTROL , 1000 to 1. CA N 8E USED WI TH SI NG LE OR
DUAL SUPPLY . VARIABLE DUTY CYCLE , SW EE PAB lE, EXTERNA L DiSTORTION
CON TROL. PER FECT FOR USE IN SIGNAL GENERATORS, FM GENERATORS
AND PHASE LO CKED lOOPS. w/FULL SPECS •• • •• . . • • $5.75

NEVI AND SURPLUS ELECTRONtC COMPONENTS FOR TH E PRO
AND SERIOUS AMATEUR . AN ORDER OR ee SlAMP PUTS YOU
ON OUR MAILING LIST. MINIMUM ORDER 53.00 U.S., 515.00
FOREIGN. ALL ORDERS POSTPAID . PlEASE ADD INSURA NC E

SO,ot"

Fig.2f. Rf o u tpu t probe details.

X-Band Capacitor

A bypass capacitor for the ham X-Band
cannot be purchased , as far as I know. But
don't let that bother you, because you can
make one yourself, as in Fig. 3A, if you
pay attention to materials and shape.
Shape at UHF frequencies and at X-Band is

jeweller's saw. Then cut off all but about
I .n em. of the insulation now exposed.
(See Fig. 2F.) Solder a copper tab o nto the
center conductor and trim it to a shade less .
than .141 so that it can be easily inse rted
into the rf probe hole in the thick side of
the cavity. Note that two walls of the
cavity are thick, to allow for probe cable
holding and locking with a 2/56 set screw.
The other two walls of the cavity are very
thin , for rf reasons outlined below.

r ",

o

IHDUlD!A TO .,r '''TOuv,n

BEVEL

>IOU fOf! DIOO! ~'..

larger stock, again , if you are a good man
on a good lathe. Having its end bevelled
and protruding from the open end of the
cavity body makes it easier to insert the
plunger over this center rod and into the
cavity without bending the fingers out of
contact.

It should be silver plated also , and have
a hole for the diode pin. This hole should
be positioned so the large flange on the
diode does not quite touch the disk on the
end of the center rod . See also Fig. 4 .

Fig. 2e. Center conductor of the cavity.

Rf Output Probe

The rf output probe is made up of
semi-rigid coax of about .14 1 00 (one
hundred and forty-one mils). Cut off about
.64cm of the outer co nductor with a
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four times better than brass, and that heat
is a bulk effect, so provide thickness as well
as surface. If you only want a few rnilli­
watts of rf for a test oscilla tor o r an LO
(local oscillator), you need not worry too
much about heat-sinking, but if you want
to get toward 100 mW (th ose diodes cost
morel) or over, pay attention to that heat!
And get rid of it, via the copper diode
holder, the copper capacitor plate , and a
chassis plate or wall. Figure SB shows an
extra plate or wall for heat-sinking in case
you have to isolate fro m ground , as per­
haps in a car. Again this is only for power.

polished flat with crocus cloth. And don't
forget those nylon bolts!

Diode Holder

The diode holder is of course important.
Remember that copper conducts heat some

• TO • M'lS TH'C K • 'Pl R Cl ASS OR
GOOl} MICA CAP'C"O" 'NSltl ATooN

o 0

Some More Mechanical Details

Referring again t o Fig. 3A, four nylon
bolts should be used to fasten this item to
the main cavity body. After careful inser­
tion of the diode and its holder, to position
the plate on the cavity , mark two holes
first and drill through the cavity. When
bolted , mark and drill the o ther two holes.
Of course if you are a su per-machinist, do
them all at once. Remember, the diode or
it's holder must not touch the cavity body.
If it does, the capacitor is shorted and
there will be no de on the diode. Provide a
small soldering lug under one of the nylon
bolts for the dc connection , and two
mounting holes out on the side as shown in
Figs. SA and SB.

Fig. 3c. Th e bypass insulation should be fairJy thin.

c

the diode holder mount and

000

1Il0 UNTING HOL ES -"((== = = :=1'l
'"I 0 0 _ _ a-f" 1 ' . """"

,.
•

perhaps 90% of the battIe. Look carefully
at Fig. 4. One end of the diode makes
contact with the center conductor, and the
o ther end is held in the four teeth of the
copper 8{32 diode holder. Note that the
opening, which does not touch the diode ,
is in the thin wall of the cavity. The
capacitor can be seen acting as part of, or a
continuation o f, this thin wall (through the
2 mil insulation) so that the end of the
diode with its holder screwed tightly, but
not tight enough to break the ceramic of
the diode into the capacito r plate , is only a
small fraction of a wavelength at X-Band
from the cavity wall itself. The rf on the
inner wall of the cavity should flow down
the inner wall , across the capacitor, and
onto the diode In what might be called a
continuous fashion. If this is done correct­
ly no rf will be found on the outside of the
capacitor plate, and the de connection may
be made directly to the outside of the plate
without choke coil or o ther bypass. The
capacity of this item may be any thing, as
long as it is over so me 50 pF.

The insulation may be mica , good clear
grade, or fiberglass sheet , and should be
around 2 to 3 mils thick. If thicker, the
bypass action will su ffer , and if less , there
is risk of dust puncture and voltage break­
down.

Needless to say, clean every thing well.
All burrs and metal particles should be
removed, and both surfaces should be

Fig. 3a. Details o f
bypass capacitor.

_ ...."n
O""ll .QQ ",'U.l>fl'Cl'....

' 0 ,n OOOOl ....0 aHO'" cern....

~ 11\
="'---

nlT H CliTW ,TH J'W UlE RS s,o,W "- 8-32

Fig. 3 b. The diode holder is a m odified machine
screw.

Some Mechanical Details

This is a small item, so do it right the
first time . See Fig. 3B . Select a good clean
8/32 brass machine screw, or copper, if
you're going for power. You may have to
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Fig. Sa . Top view of the bypass capacitor.

Fig. Sb. Use a variable supply for the smoke test.

Supply Voltage and Oscillation

You can use dry cells, such as two 45V
batteries, or one 90V unit, with a variable
resistor in series with perhaps a IOOOQ
resistor (see also Figs. 5A and 5B). A
transistor de to dc converter or an ac
supply may be used to get the voltage
needed, which will be around 75V or so.

Always start in slowly with milliameter
in series, and voltmeter across the diode
connections, as in Fig. 5B. Later, when
everything is tuned up okay, you can use a
switch. At around 50 -60V or so, depend­
ing on the diode, a few mils of current will
start to flow, increasing as you turn up the
voltage. At somewhere between 10 and 20
mA, again depending on the diode - and
also on the oscillator circuit and rf loading

from others. In 1968 most of them stan­
dardized on putting the main body of the
chip in the small end of the double prong
package . This is the end that must use the
copper heat-sinking diode holder, so the
polarity is thus determined , with the nega­
tive voltage on the heat-sink, putting the
positive on the output cable. If you are
using a 90V B battery it doesn't matter. If
you are using a car battery and don't
ground the antenna cable, still all right.
However, some lab power supplies and
some rf power meters use a common
ground. Then it will matter.

DIODE

THIN ....AL L

M) ""'RE "IU 1118'",
""EfIRABl Y 11:12"

7!) TO
85 VDC

Oscillator Assembly and
Preliminary Tests

The whole unit, Fig. 4, after assembly
and bolting together with the nylon screws,
should be tested first for a capacitor short
and then for diode conduction with an
ohmmeter. With the avalanche diode in-

serted it should read low, around a few
tens of ohms in the forward direction, and
high in the reverse direction. Be sure the
mica or fiberglass sheet extends beyond the
copper capacitor plate so you see the sheet,
and make sure that no metallic grains or
dust come between the plate and the cavity
body. Remember, there is only about two
mils of thickness there, and this is easily
punctured by metallic dust grains.

Special Notice On Polarity
and Heat-Sinking

This point should be planned ahead, as
you will see. In general it is handy to have
the cavity body at ground de voltage
because the rf output cable outer conduc­
tor will then be at de ground also .

However, some diode manufacturers
have the diode chip reversed in polarity

Fig. 4. Cutaway view of the completed cavity.

turn down a copper rod for this because
copper machine screws are no longer found
in every hardware store.

Check the diameter of the small end pin
of the diode. The usual diameter is 1.6 ern.
Drill out snug, bevel, and then make two or
four saw cuts with a fine jeweller's saw.
You might have to repeat, so get more than
one screw on hand when you start. Clean
very carefully and bend to hold the diode
so that it can be inserted and taken out by
hand.
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TEMPO/TP£
high po_er

flD alDpUlier.

Prces sonect to change without nence

c

TEMPO/lmll

So much l or so lill ie ! 2 wall VHF / FM hand
held . 6 Channel capabili ty, solid stale . 12
VDC , 144·148 MHz (a ny two MHz) . i ncludes 1
pai r 01 crystals, butn- in ch arg ing lerm inals l or
or-ceo ce lls. s-rne ter. ballery level meter ,
te lescopi ng wh ip ante nn a, i ntern al speake r &
micro ph one . $199.00

MOOEl powu
NUIII U IIfM

•

--

TPL 1002-3 510 25W
TPL 1OO2·3B 1.3W
TPL802 5W
TPL802B 1 to 3W
T PL502 5 to 15W
T PL 502 8 1 to 3W
T PL2 5 2· A 2 l W
TPL445-10 1 to 2 .5W
TPL445-30 4W
TP L445-30B tW
rcp 12" Control Heed

'.

TEMPO/6NZ
The Tempo 6N2 meets the demand l or a high power six
meter and two mete r power amplil ie r, Using a pa ir 01
Eim ac 887 4 tubes it provides 2000 walls PEP i nput o n
sse and 1000 wens i nput on CW and FM, Comple tely
s.. ll-conta ined i n one small de sk mount c abi ne t w ith ln­
IJ rn al sol id state power supply, built in blower and RF
r tattve power indicator, $695.00

Tempo's Commercial Line VHF transceiv­
ers otter commercial performance at
amateur prices. Compare these transceiv­
ers with any other available. Compare
their performance, their qualily of con­
struction, their ease of maintenance, and
then compare prices. Your choice will
have to be Tempo.

TEMPO/CL 146
The CL-146 offers operation on the 146 MHz
amateur band. The price inc ludes a micro­
phone. power cord, mounting bracket and one
pair of crysta ls. A full li ne of accessories is also
available.
• 12 channel capability . 13 watts or a power
saving 3 watts. All so lid state. 12 VDC • 144
to 148 MHz (any two MHz without retuning)
• Supplied with one pair of crystals . RF out­
put meter, S-meter, receiver detector meter
• Provisions for external oscillator • Monitor
feature • Audio output at front panel • Internal
speaker. The Price : $299.00

TEMPO/
CLZZO

As new as tomorrow! The superb CL-220 em­
bodies the same general specifications as the
CL·146. but operates in the frequency range of
220-225 MHz (any two MHz without retuning).
At $329.00 it is undoubtedly the best value
ava ilable today.

AVAILABLE AT SELECT DEALERS THROUGHOUT THE U.S.
(~ . .
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of course - oscillations will start. Do not
go over the manufacturer's rating for volts
and mils (watts, that is).

Efficiency

Do not expect more than 1% or so in
the efficiency department. For example,
75V at 20 rnA equals 1500 mW of de input
power, and 15 mW of rf out! This is it!

Rf Out

So now yo u're on the air o n X-Band. A
simple off-center dipole and rellector is
shown in Fig. 6A. This does radiate , after a
fashion, and it will get you out into the
ro om, anyway. Get some paraffin wax , like
mother (or maybe grandmother!) used on
top of jelly jars, and melt it down and pour
yourself so me lens antennas, using hemi­
spheres o f old or new rubber balls cut in
half as molds. Start wit h a few centime ters
in diamet er , say o ne of 7.6 2 ern and o ne o f
15.24 em. Look out for fire with that hot
wax! At X-Band a 43.1 8 em lens has a

some 15 years old in my shack, which uses
a I N23 type cartridge, World War II type,
which almost every ham has on hand. See
Fig. 7A.

The small one and a .64cmdiameter len s
was cast in a ping-pong ball and the shell
left on. Cut .64 em off the boltom and
cement with more wax to the base plate .
Figure 7B shows detailed dimensions, Fig.
7C has details of the brass block , and Fig.
7D shows a 12.7 em lens detail.

I use this "spa ce detector" in back of
larger lenses, also . Dc will be found at the
output terminals using a 50 IlA meter, and
also af providing the transmitter is modula­
ted. This is another story, along with a
good do-it-yourself superhet receiver using
a high Q tuneable mixer cavity, for real DX
work at 10,000 MHz!

Without amplification and using a 12.7
or 15.24 em lens o n the tra nsmitter and
another o n the detector, you can expect
meter movement around a table-top or the
room, for so me intriguing experiments,
antenna tests, etc.

,

"FROM
OSC.

ICM 13 5
.1 ..1 , ' MM
COAX t 1

~ 5CM

£J

FOCAL CURVE

'" / DC?AX ~ ~ . RF OU T

''.. '.... ,
OIPOLE ...

'"REFLECTOR

Fig. 6.3 . A simple dipole and reflector for X-Band.

theoretical gain of 33 dB, and I have one
here that I measured at 29 dB gain. A lens
antenna has the ext remely important fea­
ture of produc ing, without scanning , either
mechanical or electronic, an image on a
microwave retina in back of the lens,
allowing you to see through fog if you
arrange things right! Most len s antennas as
used for amateur work are sections of
spheres, not parabolic.

Figure 6B shows a lens antenna assem­
bly detail. Don't forget, gain is equal to
directivity. This goes for any beam and all
the o ther ham bands, too!

X-Band Detector

This of course can get to be a lengthy
subject, so we will confine o urselves for the
moment to a tried and proven design, now

42

Fig. 6b. A high perfonnance lens antenna
assembly.

The 104 Wavemeler For
Microwaves - It Works!

Practically every stationery store in the
USA sells little plastic rulers with ISO
millimeters on one edge. There is also a set
of "natural numbers" that go as follows,
for calculation o f frequen cy vs. wave­
length. Ones go with threes, fives with
sixes, etc., so that 10,000 MHz equals 3
centimeters, or 30 millimeters, 3000 MHz
equals 10 centimeters or 100 millimeters,
5000 MHz equals 6 em, and 6000 MHz
equals 5 em.

This sort of thing is very useful at the
amateur band of 10,000 MHz, where a
half-wave can be seen directly on that little
wavemeter as IS millimeters, and the
quarter-wave as 7~ mm.
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Fig. 7a. The space detector for X-Band.

The Gunn Diodes

The Gunn diode comes in the same tiny
package as the avalanche diode, but oper-

l SOUlT ....-

,'--- L.....---'

Voltage Supply For
The Gunn Diode

As mentioned, this is a nice feature of
the Guno. You start in. using a variable

a.... I\OMOUIOCTA

ates more like a true negative resistance
device, showing this characteristic even at
de. It also takes less voltage , around 10
instead of 70 to 80, but the efficiency dc
to rf is about the same, as the milJliamps
are now up around 100. It has advantages
and disadvantages, compared to the ava­
lanche diode. It is less noisy. making it
more suitable for local oscillator service at
X-Band, but . at least for the present. it
costs more (as much as three times more)
and does not have the rf output of the
avalanche.

The rf impedance of these Gunn diodes
is higher than the avalanche diode, near
Ion according to some "informed sour­
ces."

At any rate, it will operate at a point
nearer the center of the center conductor
of the X-Band cavity . This point is detailed
in Fig. 9 . Aside from that point and the dc
voltage. o ther considerations previously
considered for the avalanche diode can be
the same.

Fig. 7c. Brass mount for the IN23 diode.

OR AF OUT

BRASS MOUNT
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07 -IN23 TYPE
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Figure 8 shows an experimental setup
for checking wavelength (frequency!) . T
transmits to R, registering perhaps half
scale on the 50 IlA meter, and ST, the
semi-transparent movable SW indicator. is
interposed. I have found .48 em beaver­
board with aluminum spray paint on one
side, to work well for this X-Band "trans­
parency." I just clamp a 15.24cm square

in a small drill vise, tape the ruler to the
table-top. and proceed . As some rf is
reflected and some passes through ST,
standing waves are created in the medium
(air). On moving ST back and forth be­
tween T and R, a maximum will be found
on the meter at every half wavelength .
Take an average of several readings for
security. For example, on the IO¢ milli­
meter ruler scale you find maximums (use
minimums if you're contrary) at 45, 59 ,
65, and 81 millimeters. Add up the half­
wave spacings thus found by moving the
drill vise along the ruler, which are 14, 15,
and 16 millimeters, divide by three for the
average, and you get 15 millimeters. This is
the half-wavelength, so multiply by two
and you get a fuJI wave of 30 millimeters.
You are thus on the low edge of the
10,000 to 10,500 MHz ham band. So that's
it for avalanche diodes. Have fun!

l~ WH ITE PLASTIC
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Fig. 7b. Dimensions of the X-Band detector. Fig. 7d. Detail of the large lens.
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The 23rd Annual

Dayton HAMVENTION®
Expands to 3 Days

April 26-27-28, 1974
No Increase in Registration Price

More Techn ical Sessions. Exhibits s Flea Market. Awards

UHF Hidden Transmitter Hunt s ladies Progra ms

Special Group Meetings

Saturday Banquet Speaker-Sen. Barry M. Goldwater, K7UGA

Write Dayton HAMVENTION
P.O. Box 44, Dayton, Ohio 45401

See You at the World's Largest Ham Gathering

to below zero sometimes boosts the power
by a factor of as much as two.

T SEMI-TR A~SPARENT
SWA INDICATOR

=+D~~@
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Fig. B. Setup for checking wavelength .

12V (maximum) supply and the mils will
climb to over 100, and then suddenly d rop
to a lower figure, say around 80 rnA . This
is because of the de negative resistance
action. It does not necessarily mean that
the diode is oscillating, but this is the place
where it will, if everything is okay rf-wise l

If the circuit is correct, X-Band oscilla­
tions will occur and can be tuned by
moving the plunger in or out.

Heat-sinking is important here also , as
this device is made of Gallium Arsenide, a
compound that is more heat sensitive than
the silicon of the ava lanche diode , so watch
the temperature when operating contin­
uously. Incidentally, cooling the oscillator

44

fJlfTl PLU NGERU REMOVED

Fig. 9. Cavity modification for a Gunn diode.

For a light, hand-carried rig, seven type C
flashlight batteries provide a nice operating

voltage for most Gunns, dropping to IOV
(maybe 9Y, fo r some batteries) under the
nea r 100 rnA of current. For good contin­
uous service , use two 6V lantern batteries
in series for 12V, with a resisto r. These
batteries generally carry a maximum rat ing
of 5 00 mils, so you're all set. A good low
voltage ac supply will of course do fin e on
the bench.

. .. KlCLL
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Hank Olson W6GXN
P.O. Box 339
Menlo Park CA 94025

AN Ie MIKE PREAMP

THAT DOUBLES AS A

TONE GENERATOR

T he integrated circuit opera tional ampli­
fier has fin ally come of age . The variety

of Ie op amps no w ava ilable to the designer
and expe rimenter is fina lly allowing fo r real
design fl exibility. Dual op amps, FET input
op amps, high slew-rate op amps, and micro­
power op amps are now readily available.
Also , the "genera l purpose " IC op amp s like
the 709 and 74 1 have become quite inexpen­
sive (in the $ 1.00 to $2.00 /each price
category for single quantities).

4 .1K

••
""

""
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'"

.,
""

' 00 -

The preamp herein described is built
around one of the new dual op amps that is
available in the "half-Dlt'" fo rm - a dual­
inline package with only eight pins. The
Signetics N555 8V is only $2.00 in single
quantities, making it s internal o p amps
$ 1.00 apiece. The Signetics N5558 V is also
available fro m Motorola as the MC145 8CP2,
fr om National Semiconductor as the
LM1458, and from Texas Instruments as the
SN72558P. The price of the competitor's

Fig. 2. Test to ne generator (equivalen t circuit ).

types will probably be similar to that of the
Signetics N555 8V.

The first half of the N5558 V is used as a
gain stage to increase the voltage level of the

" "
lOOOIlF

.,
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>-...-- - -ou,
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Fig. 3. Active low pass filter.
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Fig. 1. Carbon mike preamp (equivalen t circuit ).
output o f the carbon mike-current source
combinat ion, o r as a Wien Bridge oscillator.
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March Special for 73 readers

250 MHz • 10 ECL• som t o
95H90 (limited quant ity ) $ 5.00

Buy 10 IC's - 10% discount
Buy 100 IC 's - 20% discount
All IC 's tested and guaranteed

Bill GODBOUT ElECTRONICS

BOX 2673, OAKLAND AIRPORT, CA 94614

7 SEGMENT assembly 3 in 1 dip pac sim to MAN 33. Ideal for
calculators. 8 digits and minus sign 7.95
11 digits and minus sign 10.50

7 SEGMENT readouts 2 in 1 pac plus space. Ideal for clocks. 6 digits for
5.95

CLOCKS shipped with prints # 5314 9.50
#5316 alarm clock 13.50

CALCULATORS shipped with prints 5001 basic 4 funct ion 6.95
50024 function/low power drain 7.95
50054 function w/memory register 9.95

BIPOLAR MEMORY 1 x 256 bit 74200 9.50

MOS DYNAMIC MEMORY 1 x 1024 Bit MM5260 5.00

1000 ASSORTED RESISTORS, CAPACITORS, DIODES including
over 100 TTL, DTL & Linear ICs on PC boards

(include postage for 4Ibs.)10.00

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

CMOS DIGITAL LI NEAR
74COO .60 74C195 3.15 LM370 1.25
74C02 .60 LM37 1 1.25 Replaces HEP 590
74C04 .85 CD4001 .60 LM372 1.25
74C1Q .60 CD4002 .60 LM374 2.00
74C20 .60 CD40Q9 1.00 LM382 1.75
74C73 1.65 CD40lD ' .00 555 1.00
74C74 1.25 CD4011 .60 556 1.60
74C76 1.75 CD4012 .60 741T .45
74Cl07 1.75 CD4013 1.25 741 Mini .45 10/3.95
74C151 3.30 CD40'6 1.25 CA3028 75
74C160 3.25 CD40 19 1.45 CA3065 '75
74C16' 3.25 CD4023 .60 .
74C,62 3.25 CD4025 .60 CA3086 .45
74C163 3.25 CD4035 3.10 5558 1.00

LM 309K 5V 1A REG 2.00
LM 320K NEG Reg available in 5V 12V & 15V 2.25
LM 340K POS Reg available in 6V 12V & 15V 2.25

41940 adjustable dual tracking reg BIP $2.00
4195TK dual tracking reg To66 $3.50

All ITEMS IN STOCK and will be shipped with in 24 working hours of receipt .of order!
Include 50rlpostage and hsndlinq on orders under $10.00

Sorry, NO C.O.D. 'soCALIFORNIA RESIDENTS ADD sales tax.
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Fig. 4. Frequency response of active low-pass filter.

Whether this stage performs as an audio
amp lifier or an audio oscillator depends on
which way S I is thrown . With S I in the

When S l is in the "tone" position , the
first op amp becomes a Wien Bridge oscilla­
to r. The Wien Bridge oscilla tor is probably
the best known oscilla tor fo r genera ting pure
sine waves; it is the form used in most
laboratory audio generators. Although this
circuit is rather a: simplified one of the Wien

1 " 111. I 11 ••• • 1••••• I I I I I . e"'1 n l l llll~

I IS '! i
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ElECTRONIC DISTRIBUTORS/Inc!
: Com munications Specialis ts f or o rer 35 years i
~ 1960 PECK STREET MUSKEGON. MI 49441 •
! Tel. 616-726-3196 Telex 22-8411!
~~~_ • •~.+¢...~~.~•••" ••••••••~. .._ • •_~~~..... . . ~• • •
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" mike" position, the equivalent circuit is as
shown in Fig. I. Note that we use an FET
here as a constant-current source ; the con­
stant current through the variable resistance
of the carbon mike provides an audio volt­
age. The amount o f constant current is
adjustable by means of RI ; it is variable
from the (dss) of the FET to some lower
value. In a typical case , l(dss) was 7.6 rnA
and the amount of cons tant curren t was
variable from 7.6 rnA to 1.6 rnA. As with
most FET's, the ((dss) of the HEP 802 has a
rather loose spec (2-20 rnA) . The gain of
the first op amp as an amplifie r is set by the
ratio of R3 to R2: I Meg/lOK = 100.
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Fig. 5. Combination preamp and tone generator,
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Topside view of the inside of the Ie M ike Preamp.

Bridge, it is capable of producing a sine wave
whose largest harmonic component (the 3rd
harmonic ) is more than 50 dB down from
the fund amental. The capacitors C I and C2
and the resistors R4 and R5 are the frequen-

TRI AD
F90X- _ ./--.=

'6'
11 7 VAC

" .
I lII / R EO

Regardless of whether the first op amp is
used as a mike preamp or as an audio tone
genera tor, the second op amp always func­
tions as an active low-pass filter. The cutoff
freque ncy of this filter is set at 3.3 kHz.
Alt hough it uses no inductors, the roll off of
this active filter is 12 dB per octave. The
equiva lent circuit of the active low-pass filter
is shown in Fig. 3, and its frequency
response in Fig. 4 . Also, unlike a convention­
al low-pass filter, the active filt er may be
designed to have voltage gain. This particular
filter has a vol tage gain of 10.

Figure 5 shows the co mplete circuit of
the preamp-tone generator. It was construct­
ed in an LMB No . 136 box chassis, as a
subassembly of a larger SSB syst em. The
unit used co nventional- sized pots and
switches, and could have been made co nsid­
erably smaller if miniature types had been
substituted . Note that the wire exiting
through the rear of the box through a 1000
pF fee dthrough capacito r is simply the
connection to the "tip" of the PL68 /U style
jack (going to the mike button for co ntro l

Fig. 6. Power supply for sine wave oscilJator.

cy-determining components in this oscilla­
tor. The feedback non-linear control element
in the classic Wien Bridge oscillator was a
light bulb. This circuit u tilizes a pa ir of
silicon signal diod es for the non-linear con­
trol element. It might appear that the diodes
would cause severe distortion of the wave­
form by clipping, but this is not the case.
The 47K resistor in series with the diode pair
"softens" their clipping actio n, so that the
diodes provide stability without severe dis­
tortion. In operation, R6 is adjusted until
the output of the oscillator is 10V pea k-to­
peak (at T .P. 1) .

48

purposes) . Most of the circuit was wired o n a
2-7 /8 x 4-3/4 piece of multihole board using
Vector T2 8 pins. The layout is not critical,
bu t high-gain audio amplifier wiring
practices should be observed.

Since the preamp tone generator is to be
part of a larger system, no power supply was
buil t into it. However, if this unit is the only
part of y our system that requires +15 volts,
the simple regulated supply shown in Fig. 6
is quite adequate to o perate it.

. ..W6GXN
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Robert M. Harkey W4CUG
3234A Hamilton Street
HiJl AFB UT 84406

INCREA SED SPEED

FOR THE K20AW

FREQUENCY COUNTER
B egin ning in the May 19 72 issue o f 73,

K20AW presented a very comple te
series o f articles on the construction of a
frequency counter with a lo w frequ ency
(0-20 MHz) in pu t and a divide-by-l O pre­
scaler capable of ex tending the upper fre­
quency limit to 300 MHz. The cou nter
appeared to be just what I needed. In fact I
wrote to K20AW and he generously for­
warded a copy of the circuit board layout in
advance of publication o f the next article in
73 . The counter was built using mostly
surplus j Cs and junk bo x parts, and worked
the first time it was plugged in. By sorting
the ICs according to speed, I wa s able to
obtain a stable upper frequen cy limit of 32
MHz in the low frequency po siti on . I have
not yet added the prescaler ICs since I had
no immediate need for VHF capability , but
extension of the low frequency limit did
intrigue me - especially since I had heard of
Heathkit counters that would go to 40 MH z.
Much experimentation was accomplished on
the front end of the counter, including the
406 73 , the 74 13 and the 7400 input se lec­
tor. Maximum attainable speed remained in
the 32 to 34 MHz range.

The main problem appeared to stem from
the limited speed of the 747 3 flip-flop which
co mprises the divide-by-two function of the
first decade . Simultaneously with my dis­
covery of the apparent problem with the
747 3, low cost Schotty TTL ICs became
available from so me o f the surplus com­
panies. (They are available from Solid State
Systems, P.O . Box 773 , Co lumbia MO

MARCH 1974

6 520 1.) A 74S7 3 flip-flop was obtained and
plugged into the IC5 position on the c ircuit
board and things started to happen . Using a
fou r turn wire loop on the counter inpu t and
a grid dip oscillator as a signal source, the
counter's upper limit was found to be 62
MHz! To say the least , I was fl abbergasted.
Subseque nt checks proved that the initia l
test was not a fluke and the cou nter was
now stab le fro m 20 Hz (the lower limit of
my te st eq uipmen t ) to better than 60 MHz.

The next limiting factor on the upper
frequency limit appears either to be the
74 13 Schmitt trigger o r the divide-by-five
fun ction of the 7490 in the first decade .
Further experime nta tio n is under way on
replacement o f the 7490 with a 74 196 or
so me o ther high speed device . I'm also
hopefu l that a Schottky 74 13 will be int ro­
duced . Ho wever , a frie nd of mi ne (I Lt Dan
Wright) has operated a 74S00 Schott ky IC in
a Schmitt trigger configuratio n wit h opera­
ting limits in excess of 10 0 MHz and maybe
t his setup can be used to replace the 74 13.
Anyway, there are tremendous possibilities
and , who knows, maybe I' ll never insta ll the
95 H90 prescale r.

My sincere thanks to friends who have
added ideas and provided encouragement to
my experimentation. They include I Lt Dan
Wright, I Lt Cecil Locke tt and I Lt Bruce
Mel ntire . Most of all, thanks to Pete Stark
K20AW, for his design and article on the
counter.

. ..W4CUG
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The • of

is heard around the world

I

Here's whyThunderbirds outperform all other
tri-banders:
• Thunderbird 's " Hy·Q" traps provide separate traps for each band. "Hy-O" traps

are electronically tuned at the factory to perform better at any frequency in the
band-either phone or CWoAnd you can tune the antenna. using charts supplied
in the manual , to substantially outperform any other antennas made.

• Thunderbird 's superior construction includes a new, cast aluminum, t il t-head
universal boom-to-mast bracket that accommodates masts from 1'14" x 2112" .
Allows easy tilting for installation. maintenance and tu ning and provides mast
teeo-tnru lor beam stack ing.

Taper swaged, slotted tUbing on all elements allows easy adjustment and read just­
ment. Taper swaged to permit larger diameter tubing where it counts! And less
wind loading. Full ci rcumference compression clamps are mechanica lly and
electrically superior to self-tapping meta l sc rews.

• Thunderbird 's exclusive Beta Match achieves balanced input, optimum matching
on all 3 bands and provides DC ground to eliminate precipitation static .

• 25 db tront-to-back ratio.
• SWR less than 1.5 to 1 on all bands.
• 24-foot boom ... none longer in the in dustry.
• Ext ra heavy gauge, machine te rmed. element to boom brackets, with plastic

sleeves used only for insulation. Bracket design allows full mechanical support.
• Interlaced, optimum spaced elements for higher gain and better pattern control.

• 3 act ive elements on 20 and 15 meters. 4 active elements on 10 meters.

New 6·Elemenl Super Thunderbird Fabulous 3-Element Thunderbird, Jr.
Model 389 Mod el 221

Suggested retai l price. $1 99.95 Suggested retail price.$119.95

Improved 3· Element Thunderbird Popular 2·Element Thunderbird
Model 388 Model 390

Suggested retail price. 5169.95 Suggested retail price. $109.95

ELECTRONICS CORPORAliONiJln Dept. ee.8601 No rtheast Highway Six. Lincoln. NE 68507
402/464-9151 Telex 48-6424

Distributed in Canada by: LECTRON RADIO SALES. LTD. 211 Hunter Street West. Peterborough , OntariO



Don't settle for second. Get the best...

Antennas!

$199.95

$87.00

$169.95

$229.95

Popular TriBand Beam Im-

--

Impressive coverage 10-15-20 meters.
Separate, improved Hy-Q traps for
each band ... SWA less than 1.5:1 on
all bands. Takes maximum legal power,
up to 1 kw AM. 2 kw PEP. Exclusive
Beta Match. Factory pre-tuned. Feeds
with 52 ohm coax.

TH6DXX
6-Element Super Thunderbird DX
Superior Performance TriBander!

/

TH3Mk3
3-Element Super Thunderbird
proved!
Outstanding performance 10-15-20 meters at reasonable cost. Separate.
matched Hy-Q traps for each band. Exclusive Beta Match for tapered im­
pedance, DC ground. SWR less than 2:1 at resonance. Accepts maximum
legal power and feeds with 52 ohm coax.

18AVT/WB
The Great Wide Band Vertical Super Performer 80 through
10 meters!
Superb omnidirectional capabilities. Automatic band switching . Beefed­
up Hy-Q traps. Top loading coi l. True 1/4 wave resonance on all bands.
SWR 2 :1 or less at band edges. Outstanding low radiation pattern. En­
tirely self-supporting.

18 HT
Incomparable Hy-Tower Finest Multiband on the Market!
Automatic band selection 80 through 10 meters. Unique stub decoupling
system isolates electrical 1/4 wavelengths for each band . Takes maximum
legal power. Feeds with 52 ohm coax. 24 ' tower is entirely self-support­
ing. virtually indestructible. Requires only 4 sq . ft. for installation.

I

I•

GECC revolving credit available
Use your BankAme"card or Master Charge

ELECTRONIC DISTRIBUTORS, INC.
• Communications specialists for over 35 years.

1960 Peck Street , Muskegon, MI 49441 616/726-3196 Telex 228-411

/



U timate F.M. Transceiver
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:

$995.00
$ 100 deposi t will insure

early delivery and gu aran tee
pnce

• 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 sp lit , or any nonstandard split (programmable) all from a single function switch.

• Receiver Sensitivity of 0.35 Mv for 12 db SINAO on FM
• Dual power outpu t of 20 watts or 5 watts across ent ire band
• Adjacent channel rejection (30 KHz) 100 db minimum
• Image spur ious and intermodulation lElA) 80 db min imum

• 10 pol e, 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 LEO Digital readout
• Built -in S Meter also se rves as VSWR bridge, power output meter, battery indicator, deviation

ind ica to r and discriminator meter .

• Audio output 4 watts @ 10% THO

• Speaker built-in to left s ide of cabinet for maximum mobile reception
• Headphone jack for noise-free mobile operation
• 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 (1000 Rec . x 1000 Trans. l

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

15Z River Street
New Rochelle NY 10801

AMATEUR

(914) 235-9400

PRODUCTS DIVISION



WjJliam P. Turner WA"ABI
5 Chestnut Court
Saint Peters MO 63376

AS N TES

Ten tips [or the homebreioer who seeks homebrew answers to tho.•e
liomebreto problems.

CHEAP POWER SUPPl Y
FOR A CRT

R ecently , while in the process of build­
ing a small monitor scope, I had need

o f a high voltage source in th e range of
1000V. I found the available transfo rmers
too large or too expensive fo r the project I
had in mind. As is often the case, the
so lutio n was in the j unkbox . I found two
transformers of the "TV booster" type
which provided slightly over 1000V. This is
sufficient for most 5.08, 7.62 , and 13. 7 e m.
CRTs. By now you are wondering how to
get 1000V from two transformers with
125V secondaries. The answer is simple. TI

D2
TO

~~: "
"'" mA
ooסס ~v

" cr
I"• eo<1"

T2

- "

1=.
Fig. 1. CRT power supply .

is hooked up in the normal manner, primary
to 117V ac and the 6.3V winding to the
CRT heater. The 6 .3V winding of T2 is used
as a primary and is connected in parallel

MARCH 1974

with the CRT heater. The normal primary
and the high voltage secondary plu s the
remaining winding of Tt are phased series
aiding . These windings in series produce
approximately 367V ac which is doubled by
DI-D 2 and CI-C2. A CRT requires o nly a
few microamperes, so the filter will charge
to very nearly peak or 36 7 x 2.8 or about
I0 27V de. Try it, it works beautifully.

FREE TRANSFORMERS

I have seen several articles on the fine
points of ob taining parts from defunct TVs.
These all follow the time hon ored course of
power transformers, controls and other ob­
vious parts. I have yet to see mentioned the
possibilities in audio o utput transformers
and vertical oscillator and output trans­
formers.

As you may know, the vertical deflection
circuits of a TV opera te at 60 Hz, is it not
logical to put these transformers to use in
power line 60 Hz applications? Audio trans­
formers too are adapta ble to the same type
operation.

One word of caution : Many vertical
output transformers are actually auto­
transformers and as such should not be used
without isolation between it and the power
line.

After removal from the chassis, determine
what you have by checking the windings
with an ohmeter, then apply line voltage to
the high resistance winding and measure the
secondary voltage. Record the ratio (110 :5 .5
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SPEED UP KIT BUILDING
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oped across R2. As the applied voltage is
increased , D2 conducts and regulates at
100V. Any voltage in excess of 100 is
develo ped across R2. Any voltme te r o f
1000l1 per volt or more may be used to
read this voltage.

This gadget is installed in a minibox
with a line cord attached for connection to
the ac line and ti p jacks for the exte rnal
meter. If desired , a larger case could be
used and a meter and mult iplier resistor
permanently installed .

Calib ra tion is simple . Measure the ac
line with a meter of known accu racy, then
adjust R I to produce this reading minus
100 o n a low de scale of your exte rnal
meter. The line voltage will be the meter
reading plus 100V. In the case ofve ry low
line voltage, a low scale may be used . For
example: I05V would give a cen te r scale
reading o n the I OV scale . If the line vo ltage
exceeds llOV it will be necessary to switch
to the 2 5V range o n the external meter .

As a new owner of a piece o f kit eq uipme nt,
you are naturally in rather a hurry to get it
together and operating . The building process
is bad enough alone, but when the usual
he ctic search for the proper part for each
construction step is added, the torment
becomes unbearable .

One easy way to save ti me when building
a kit is to sort out all sma ll compone nts into
their resp ective types and values before
beginning. Not an unusu al idea , you say?
Co rrec t, but here is a twist : Stick each group
of identical parts to a section of wide

I bought all parts fo r this project from a
mail o rde r house at a cost o f less than $3 .
While this unit doesn ' t have the absolu te
accuracy of some commercial units, it will
prove very useful in checking fo r over­
loaded wiring, and insu fficient voltage to
linears, motors, ai r-condi t ioners, e tc.

1J<Q010

0 '

A n expa nded range meter, as you are
no doubt aware , magnifies a selected

segmen t of voltages so that readings may
be taken with greater accu racy and flu ctua­
tions will cover a greater percentage o f the
meter arc, making them more easily detec­
table. On a typical YOM, such as the
Simpson model 260, SV on the 2S0V range
covers one scale division; with this adaptor
the same 5 V is spread over 5 divisions,
making the reading of o ne volt simple and
.1V not impossible.

The principle involved is quite simple.
The line voltage is applie d to D I , the
resulting de is filtered by C I, which charges
to peak. Resistor R I is a voltage divider
which delivers the equivalent of the rms
voltage to D2, a 100V zener diode, through
curren t limiting resistor R2. Under IOOV,
insufficient voltage is developed between
the slider o f R I and common to allow D2
to co nduct , therefore no voltage is devel-

etc.) and the lead configu ra tion o n the
transformer and file for fu tu re reference. A
rough estimate o f the cu rren t capability may
be made by comparison to known trans­
formers.

In order to illustrate the uses to which
these transformers may be put, I will give
some examples from my o wn experience.
1. Ratio 110: 1.8 isolated vertical output,

used with a voltage doubler to supply
power to a transistorized frequen cy stan­
dard .

2. Ratio 110: 10 isolated vertical ou tput,
used as source for a home brew " high
intensity" light.

3. Ratio 110:4.6 autotransformer vertical
outpu t, used to furnish bias in a trans­
ceiver power supply. Low voltage side
connected to one half o f the filament
transformer secondary.

4. Ratio 110: 12 isolated audio output , used
as filament supply for a two tube ampli­
fier.

5. Ratio 110:26 isolate d vertical oscilla tor,
rectified and used to supply 28V de to
two surplus coax relays.
These are just a few of the many uses to

which these free transformers may be put.

EXPANDED RANGE
LINE VOLTAGE METER
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All Robot eQ uipment cer­
nee 8 one-year warranty.
Four easy way. t o pur­
chase : ceen. C.O.D., Mas·
ter Charge, 8 ankAmericard

ROBOT
ROBOT RESEARCH INC. 7591 Convoy Court,
S.n Diego, CA 92111 Phone 714 279-9430

MODEL 70A MONITOR $295
MODEL BOA CAMERA $295
MODEL 61 VIEWFINDER $239

with Robot, the whole
is substantially grea'er
than the sum of its parts.

As a result, Robot equipment
gives you remarkably high perform­
ance and dependability... PROVEN
BY THOUSANDS OF SATIS­
FIED C USTOMERS-AND
GUARANTEED BY ROBOT.

As we sa id . . . with Robot the
whole is substantially greater than
the sum of its parts.

We have a limited supply of our
Model 70's and Model SO's available
at a discount. Same full one year
warranty as on all Robot equip­
ment.
We have a limited supply 01 our Model 70's and
M odel BO's available at a discount. Same lull one
year warranty as on all Robot equip men t .

Since we first introduced our slow
scan t elevision equipment to the
amateur field almost four years ago,
Robot has sold more SSTV equip­
ment than anyone else in the world.

We don't say this to boast, but to
make a point: of the thousands of
Robot SSTV cameras and monitors
now on the air (many for over three
years), not one has developed any
major problem, and less than 2%
have experienced any difficulty at
all.

This is PROVEN RELIABIL­
ITY! When we first designed our
slow scan camera and monitor, we
engineered it for dependability, per­
formance, and to be trouble free.
We specified components of the
highest quality, and in some cases,
had to develop some components
from scratch to meet our specifica­
tions.
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FINALLY! A RECHARGEABLE
BATTERY PACK MAKES YOUR
MOBILE UNIT A PORTABLE.

POTENTIOMETER REPAIR

masking ta pe. Not only will the proper value
be close at hand when you need it, but when
you put th ings away after a session, the
compo nents will stay stuck to the tape and
save a re-sort ing job whe n you sta rt again .
This also keeps the smaller pieces from
falling on the fl oor and gett ing lost o r
stepped on.

Parts which come packed in see-th rough
bags with an iden tification number on the
bag are best left in the bag and the bag
stapled to a sheet of paper with ot he r similar
parts.

LOW COST
CAPACITOR COVERS

M
ore often than not the high voltage
supply for a modern transceiver or

linear uses several capacitors in series, all
capacitor cans, except the one at the cold
end , above ground. This is an inexpensive
way o f eliminating bulky high voltage cap­
acitors. Home brew design has followed suit
to a large ex ten t.

There is a distinct disadvantage to having
the capacitor cans above ground. The cans
are hot electrically and presen t a serious
safety hazard if not covered in some manner.
Having built a 3000 volt power supply and
not desiring to build a metal cage, I con­
sulted catalogs in hopes o f finding an inex­
pensive Kraft paper tube of the type so
often seen in TVs. No luck, not o nly were
they expensive, but they didn't come in the
req uired length.

Why not cut lengths of cardboard tube
from that most noble of paper products?
Because it's too large, that's why. But there
are ways around that , and besides we need
protection on the top of the can anyway.
How about painting the tube flat black to
obscure its ancestry , slipping it over the
capacitor and sealing it in place and covering
the top with silicone rubber (black if pos­
sible). It works fine and costs almo st
nothing.

DA PRODUCTS
1208A Alan Lane
Midwest City, OK

73130

FM Modulation Meter

Only 8f5.00 :" ';.~::~.

81 2 4 762 12 1

Phone Of weue " S"ll·' W9HAK
1o. compiele ,,.,10 " ",.1'00 0 ",1

• 0,,"11" Jo-~OO Mhl
• C.y" 01 colluoIIl'd lor Inl illd eay

0,,""'011

• Pel ••eld,,,,
• 8111nv '_"" ....th AA pe""elh

N EW FOR 74
ECM 5A

EXPERIMENTING IN FACSIMILE?
The leadin& m anufact ure r of I S" facsimi le weather

char t recorders II in the process o f co n ver tin g an existing
network fo r full y a ut o m at ed w eather c hart t ransmission .
This co nversion w ill make avai labl.. a number of used 18"
weath er m ap recorders ideally l u i ted for use by anyone
int e rested in experimermng with facsi mile.

They inc lu de th... recoedtng hl'ad . all neCE'ssar y el ee­
!.Tonics indudinc a u to m atic st art . ph.,e an d s t o p circuits.
Operatinc at speeds o f 60. 90 or 1 20 rpm (dependin g o n
model), these recorders. with lnI i~ble rece ive r and f SK
con\'e-r te-r . Can b e- USf"d to monitor rad io weather chart
b ro.ildcasts from stations locatt'd ....ound the- world or
modifie-d to accep t press wire- pho -o transmissions o r
modifie-d to receive tTansmission. h ·om o rb it ing w eather
satellite-s.

Thf'Sf" record ers a re- ava ila b le str ic tly o n a fiut-('ome- .
fint-5t"fVe'd basis.

Call o r w r ite Mr . Arm and D . Bouchard
ALDEN ELECTRONIC 8< IMPULSE

RECORDING EQUIPMENT CO.• INC.
Washington St'l..Westboro , Mass. 01581

61/ -366 -8851

SO WHY BUY ANOTHER TRANSCEIVER?

• Sol id Convenient Attachment
• 4-5 Hours of Normal Operation
• Full 10-15 Watt Output
• Safe Easy Rechargi ng
• 12.0 Volt - 2.6 Amp/Hour

BP-1 $39.95·
Shipping $1.50

(Oklahoma Residents
Add 3% Sales Tax)

No Air Mail

A"," I" " I, , IJv (/"" ,/ ",,/II IIlIly ORDER INFO : Seod ch eck o r mooe y
or de, lor 585 ,00 pl,,~ 51,25 fo r h~l"Id l,og, I<l(h.,",~ -es.dems ", Id 4""
~~I e~ t~ . C'V~I~I~ 1o. 146 94 Mhl 5 3,95 e rl All o t hef f f e{ I~ , 57 ,10

ECM CorpOf~I'OO
4 1'2 N We,ob;w;h Ave
E\ldnsv'H e. Ind,~oa 4 17 11

Any carbon contro l which is adjusted
often or which is subjected to d e flow will
soon become erra t ic in opera t ion and require
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I11LcOMMUNICATIONS

Circuit board wired & tested $75.00
With rack w/cabinet $115.00
TIL log ic. Power line frequency c ou n ter f o r 3
minute o r less timing and cont ro l . Easi ly re­
p ro grammable diode ROM uses o nly 27 d iodes
(depend ing o n call i t o send DE " any call". L ow
impedance aud io wi t h volume and tone co nt rol.
All c irc uit ry includlnq PS o n sm all G l 0 glass PC
board. Write for full detail s. HAL COMMUNI .
CATIONS. Box 365L. Urbana IL 61801

COMMUNICATIONS
HAL 10·1 REPEATER 10ENTIFIER

HOT C.IlIl I(Il (lI(l(lU "'1_ S .• .11'51110 .......... .. ".~ ._ 4 ,~n

_

llN( IIS lO'~I"'Il', I . I N~ I ]JI~ 1,1, INunlfi h i, INU3l1 I lvl, -
I N.,l91' h i. I N~l4lilh l , I N''Ull h l, I ''' ' l ... _ ".. S I ~

1 lI NE .RICS J09N . 5 .J ~ ID9l./ION Sl lS "'N ", _..51~0
M C I ~ 19 C 5l l ~ MCI491i C.. 5llS MC I S'~C , SS fiO

(IlCllAl lCS I . l91 l S !lD Mtlil' ... Sl ll MCI1 :lP 5 n
MIlH MCIIII' 51 JD ...cp Ol' SlloO 110(;'9\11' _ ...._. 51 "

"C1UI',"CIllol',"CI"" y tJ!lP . _ UM
IAClIlP S1 1~ ..C". _ Sl Jl IIItIKIII' .._ . SU S

0 '1' I n ,_ "".141.2. 141' . IU. IU' I.... .. _ 5 U
,... J~M 5 iii ' ...1 14r.t. I~tI 51 . J"'l ~._U n
' 4J l S IS " n'"" SI M ,.,S _ ... SUI
J~" SII S 14l1. :,4lIl ' 493 521 ' J4111 _ Sl.

U TS ..nM lISJ( L SIWI ....JI II.1. S WI l NJ' " ._ ' ..

TOIlO IOS . ....... C_oIC FI01 0 fi CI I01 01 ,C II IIOI .•. 5 loll
tl101 OJ S ll~ HIl Il O~ CUU f!IlR IIE ' U 05 . IOI$I l$

C.NCH IC SOCK' TS 'ICS, 1 ~(II1' S iO IOICS,li_OI P ....S II

MAN ¥ OTH(1l OEVICU AND CDMPD N[ N1S IN5 TOC KWRIH f Oil C. TAl DC

replacement. I was recently faced with this
problem in cop-junc tion with a small
impo r ted AM/F M rad io whi ch I keep o n a
bedside table . The vo lume co n tro l is hard ly
ever advanced past the point at which the
switch closes and for this reason that portion
of the elemen t beca me so erratic it was not
usable.

A replaceme nt contro l was not
immediately available, so other steps were
required . My solution to this problem was to
insert a fix ed resistor of approximately 10%
of the potentiometer value in series with the
control. The added resistance is not enough
to upset the circ uit requirements, but it is
enough to change the operat ing point to a
virgin portion of the element.

This simple remedy would work as well in
a carrier null circuit , a microphone gain
control circuit , o r anywhere this problem is
experienced . Not o n ly is the relat ively high
cost of the pot saved, but also the
inconvenience of obtai ning and installing it.

CUSTOM lOG PAGES
HAL COMMUNICATIONS

Box 365L. Urban a IL 61801 • 217·359·7373

COMPLETE ER·1 SET contains hundreds of dry trans­
fer DIP. flatpack. TO-5. IC. and transistor patterns:
X,H and }S,H etch resist tapes: 4 copper clad boards:
Y. l b. dry etch: tray and inst ruct ions. $4.95 ppd.
IN STOCK AT ALLIED AND OTHER OISTAIBUTOAS

WRITE FOR FREE CATALOG listi ng t his and m any
other dry t ransfer m ark ing sets.

The DATAK Corporation
65 Seventy-First Street • Guttenberg, NJ 07093

FAST- EASY
with DATAK's

EASY- patterns ru b down
directly on the copper
board and connect wit h
rub-down lines o r tapes
supplied.
FAST-safe new etcnants
w i ll etch a 2 oz. copper
board in 30 m in utes.
ACCURATE-±.OO2 H print
to lerance so parts and
connectors mate with no
errors . Circui t Made With ER·!

a ra ther
fo r each

o wn preference runs to
form with separate logs

I t seems as though every time the
subject comes u p someone in the group

will comment about his lack of ap precia ­
tion of the vario us commercial effo rts at
produci ng a log. T wo of the most frequen t
complaints are the lack o f space fo r com­
ments and the multiple co lu m ns provided
for data the operato r couldn't care less
about. Obvio usly no one log fo rm can
please everyone, so why not design a log to
your o wn liking and in line with the type
of operating you do . There is nothing
sacred about a commercia lly printed log ­
all you need to d o is provide the data
required by the FCC. I suspect the back o f
an aluminum siding circular would be
acceptable as long as you follow the rules
and regu la tions as set fo rth in 97.103.

Decide for yourself what you want,
then have a hundred or so copies mimeo­
graphed by your local business service. The
last time I had this d one it cost 34 each . If
you have access to duplicating equipment
this is just that much more frosting on the
cake.

My
simple
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band . Across the top of each page is the
statement that "unless otherwise noted all
emissio ns are A3 , on the 50 MHz band .
All entries are in CST." This frees a lot of
space for wort hwhile commments. The far
left column (through which 3-ring-binder
holes are punched ) is for the date . This is
followed by columns for times in and out,
other sta t ion's call , power level (if you run
only one power level state this in the
heading and omit the column) and a very
large comments section . I personally like
about 50 lines per page but you can do it
the way y ou like it. Try it once and you
will never buy another commercial log­
book.

RF TOROIDS 12/$1.00

A homebrewer seeing the above head­
ing in a parts catalog would prob­

ably order at least a dozen on general
principles. The quality is excellent, the
item is useful, and the price is right.

There was a need for a toroidal core for
a miniature vfo and not having one avail­
able, catalogs were consulted in the hope
of finding an inexpensive source of supply.
Having seen a reference to using ferrite
slugs for this pu rpose, the search was
cente red on this item. The chosen supplier
(on the basis o f price) advertised standard
% in. square, double tuned, 10.7 MHz
transform ers at 3 for a dollar. Each trans­
form er has tw o slugs of ferrite of a rather
odd shape. The exact upper frequen cy
limits of these slugs is unknown. Catalog
listings of "red" cores (to which it is
assumed these are similar) indicate a range
of .5 to 30 MHz. The outside of the slug is
threaded and screws down over the outside
of the coil , while one end features a recess
which allows the center to fit inside the
coil.

After the slug is removed from the
transformer and clamped gently in a vise it
is an easy matter to hacksaw it into two
pieces o f equal thickness. One of these
pieces will be a ready-made toroid meas­
uring 9/16 in. 0 .0. x about 3/1 6 in . thick ,
and ready to wind after a little filing to
remove burrs and round edges which might
cut through the winding insulation . Three
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transformers have thus far yie lded six
ready-to-use co res and six discs of ferrite.
These discs are now drilled in the cente r
with a small bit , 1{8 in . is large eno ugh .
This serves as a pilot hole for enlarging th e
center to a usable size. The actua l hole may
be made in several ways, the most rap id of
which is a 5/1 6 in . round rotary file in a
high speed hand grinder. A hand reamer
may be used, though it requires more care.
File as before , and you have six more co res
for your dollar .
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Fig. 1. Graph of capacitance vs. frequency for
three different windings. (A ) = 3 0 turns, no. 18,
(B) = 36 turns, no. 24, and (C) = 65 turns, n o. 28.

While it is best to exercise cautio n so as
not to fracture the ferrite when sawing or
drilling, no great harm will be done if one
should break. A drop or two of epo xy will
repair it without impairing its electrical
characterist ics.

No research has been done on the
subject, but it would seem reasonable that
similarly shape d co res from transform ers
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made for o ther frequencies would work
equ ally well , assuming the intended o pera­
ting frequency is not to o far removed from
that fo r which the core was o riginally
intended .

Leave several inches of lead at each end
of the winding and use these as a link for
co upling to a grid dip meter after installa­
tion in your equipment. Without this link
it is impossible to get a dip due to the
magnetic field being contained almost en­
tirely with in the co re . After dipping to
frequency , cut the leads short and install as
usual.

QUICK CRYSTAL CHECKER

What does o ne do with an unmarked or
questionab le crystal? You could try it in
several different types of oscillators to deter­
mine if it would oscilla te . An all band
receiver would tell you the approximate
frequency of oscillat ion if you don 't mind
tuning carefully and bandswitch ing a few
times.

A simpler way is to make the crystal
think it is a filter (which it is) and sweep the
spectrum"until you find a frequency which
the crys tal will pass. The usual sho p type
signal generator and a vtvm o r wideband
scope are all that are needed. Th e generator
gro und is connected to the indicating device
ground and the crystal connected in series
with the hot leads. Tune the generator
rapidly while watching the meter or scope
for an increase in amplitude. At the first sign
of a flicker, peak the generator and read the
frequ ency . Obviously this is not of fre­
quency met er accuracy but then again a
crysta l frequency is determ ined to so me
extent by the circuit in which it is used and
for thi s reason it is imp o ssible to get an
absolute frequ ency check without using the
crystal in the circuit and under the ambient
condit ions of voltage and temperature. Also
obvious is the fact that the measurement
can't be more accurate than the generator
used.

Fundame nta l crystals of up to 12 MHz
have been checked in this way with com­
plete success . Overtone crystals have been
checked too , but due to response limitations
o f the scope it was possible to chec k their
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fundamental frequency o nly. The sco pe used
is down 3 db at 4 .5MHz.

In summation. the above will tell you if a
crystal is active and ge t you in the ballpark
frequency wise in a lot less time than any
other meth od. P.S. it works with LC circuits
too.

INCREASE YOUR GRID
DIPPER RANGE

There is general agreement that a grid dip
meter is an invaluable piece of amateur test
equipment. Why then co fine its use to the
usual frequency range of 2 or 3 MHz to
perhaps 250 MHz when it is easy to make
additional coils to cover the lower ranges.

Browsing through the catalogs will quick­
ly convince you that hardly anyone sees fit
to supply low frequency coils and when they
do it is at additional cost. Why not make
your o wn?

All you need is a base that will fit the coil
socket of your dipper, a coil form or two,
and a little patience. My current dipper is a
Heath GD-I (which I find superio r to several
o thers I have had around the shack) which
requires a two pin coil base . In my case I had
only to bend two lengths of copper tubing
to the proper spacing for the coil terminals
at one end and the socket spacing at the
o ther. After the proper frequency range was
established, the entire coil and about a half
inch of the leads were polled in casting
plastic , making a very stu rdy assembly.

The low cost co ils I used (54 each) came
equipped with a ferrite slug. I left the slug in
for the lowest range - 250 kHz to I MHz
and took it out for the higher range - I
MHz to 2 MHz. No exact data can be given
due to the variation in dipper circuitry. This
will be a case o f pure "cut and try." The
range of the new coils must be plotted on a
graph against the o riginal dial markings.

A general coverage receiver will allow
calibration down to 550 kHz and by feeding
the signal into its i-f strip, an additional
point at approximately 450 kHz is obtained.
Below that frequency things get a little
tougher. If you happen to have a low
frequency receiver, fine, if not , use har­
monics in the BC band.

. ..WA\lABI
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Dennis P. Bryan W5QWYI0
56 12 W. 66 St.
Edina MN 55435

A SIX METER

TRANSCEIVER
[rom 11 used Cl! rig

T he manufacturers of CB transceiv ers
have been fl ooding the market fo r

years and as a result have created a mecca of
used gear that can be bought for a song . The
radio amateur, with a little inn ovation,
imagination and bench work can easily
conver t these CB transceivers into six meter
rigs that will give a good account of them­
selves by anybody 's standards.

Interested ? Well , here is one way to do it!
I chose as a guinea pig the Lafayette

Comstat 19 - fir st because it is a simple rig
and second it is cheap.

Figure 1A is a block diagram of the
Comstat 19 and at tests to its simplicity . The
receiver sect ion co nsists of a 6BZ6 rf ampli­
fier , 6GH8 oscillator/mixer, 6 BJ 6 45 5 kHz
i-f amplifier , 6T8 detector and fir st audio
amplifier and a 6AQ 5 as audio ou tpu t. The
6AQ5 also serves as the modulator when
transmitting.

The receiver oscillator freq uency is deter­
mined either by the main tuning capacito r or
by a crystal, whichever mode is selected. The
recei ver oscilla to r tunes 45 5 kH z below the

W5QWY's con verted Comstat 19.
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Fig. lA. Original circuit.

incoming signal to produce the 455 kH z i-f.
There is provision to select up to nine
receive and transmit crystal frequencie s.

The transmitter consists of the triode
section of a 6AW8 as an overtone crystal
osc illator fo llo wed by the pentode section as
an rf amplifier . The microphone outpu t is
amp lified by the 12AX7 and modulates the
pentode sect ion o f the 6AW8 thru the
6 AQ5. Note that no antenna rel ay is used .
The antenna is connected to both the
receiver rf amplifier and transmitter rf out­
put at the same time.

As I said be fore , this is a sim ple and
cheap but salvageable CB transceiver. On
more expensive units you can expect to find
such improvemen ts as double conve rsion,
mu ltiple i-f stages o r a higher (1650 kHz) i-f
frequency , more crysta l positions and relay
send/receive control to name a few.

Generally speaking, the more o f these
improvements the basic en transceiver has,
the easier the conversion job. For instance if
the CB transceiver has eit her a 1650 kHz i-f
o r is double co nversion then it will only be
necessary to add a conversion stage to ta ke
the 50 MHz signal down to the 27 MHz CB
frequ en cy and to convert the transmitter fo r
50 MHz outpu t.

Comstat 19 Modification

The big drawback with the Comstat 19
is the single i-f stage o perating at 455 kHz
which gives poor image rejection even at en
frequencies. The first conversion attem pt
consisted of merely adding a 6 U8 50 MHz rf
amplifier and mixer down to 27 MHz.
However the image signal was about half as
st ro ng as the primary signal. Such perfor­
mance was totally unacceptable and it was
de cided to change the i-f frequen cy to 16 50
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Top chassis view. Note th e locations of the additional i-f s tage 12BA6 and transformer TK. The 6AWB
was relocated on an alum inum plate in the upper right corner of the chassis where the original array of
receive/transmit crystal sockets and switch used to be.

kHz. This did the trick as the image was now
barely perceptible .

Figure 1B is a block diagram of the
converted Comstat 19. A 6U8 rf amplifier/
mixer replaces the o riginal 6BZ6 . The input
and output tuned circuits of the 6U8 are
stagger tu ned to give a nat response between
50.0 a nd 5 1.0 MHz. The output of the 6U8
converter is 25 .825 MHz for a 50 .0 MHz
signal and 26.325 MHz for a 51.0 MHz
signal. The 6GH8 injection oscillato r tunes
24.175 to 24 .675 MHz to produce an i-f
freque ncy of 1650 kH z over the range of
50.0 to 5 1.0 MHz. Using a com mo n inje c­
tion oscillator for the first and second
co nverto rs eliminates the necessity of adding
another tube. Note, however , that it only
takes a swing o f 500 kHz o f the oscillator to
tune 1 MHz of the six meter band .

Following the 6GH8 second converter are
two 1650 kHz i-f amplifier stages. The
12BA6 i-f amp lifier was added to make up
for the gain lo st when converting from the
455 kH z i-f frequen cy . The rest of the
receiver sectio n is left unchanged .
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The transmitter lineup is basically the
same , that is, an overtone oscillator (now
operat ing at 50 Mllz) fo llowed by a rf
amplifier. The lo cation of the transmitter
section was completely changed to accommo­
date sho rter rf leads, better curren t paths,
and make room for the transmit /receive
relay and output tuned circuit .

Destruction

The first step in making the modification
is the remo val of parts o r sections of the
transceiver that will be changed . The follow­
ing list will serve as a guide for co mpo nent
remo vals. However, it is recommended that
the o riginal wiring diagram that came with
the transceiver as well as Figs. 2 and 3 be
studied thoroughly to make sure you under­
stand exactly what must be removed before
beginning .

Save all the components that are remo ved
as many of them will be reused .

Remove . . .
1. Both ends o f all co mpo nents mounted o n
the 6AW8 socket.
2. The 6A W8 socket.
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Construction - Transmitter Section

I . Cut a piece of . I6 cm thick aluminum to
cover the rect angular space left from the
removal of the crystal socket assembly .
Mount the transmi tter components o n the
plate as sho wn in the to p view photograph.
Holes are drilled in the plate to mount it to
the chassis in the same position that was

Construction - Receiver Section

Refer to the photographs to help identify
the components and locations.

3. The PI -output co il, capaci tors and brack- I. Enlarge the old 6BZ6 socket hole to
et. acce pt a nine pin shield base socket for the
4 . The c rystal selec tor switch and crystal 6 U8 . Orient the socket so that pins two and
socket assembly. three are closest to the antenna coax so cket.
5. The wires to the front panel XTAL/TUNE Drill holes to mount L2 and L3. L2 should
switch . be mounted close to pin 2 and L3 close to
6. The front panel crystal sockets. pin 8 of the 6U8.
7 . Both ends of all co mpo nents mounted on 2. Make sure all underchassis compo nents
the 6BZ6 socket up to the 10 IlF capacitor are moved out of the way before doing these
connected to pin 2 of the 6GII8. next steps .
8 . The 6BZ6 socket. 3. Drill a hole for a 7 pin socket between TI
9. All of the co mponents in the receiver. and the front panel fo r the 12BA6 first i-f
oscillator tuned circuit up to the 20 j1F amplifier.
capacitor that goes to pin 9 of the 6GH8. 4. Drill a hole for the additional i-f trans­
The main tuning control "VCT" should be former "TX" between V4 and the front
left mounted . panel. This transfo rmer is easiest mounted
10. i-f transformers TI and T2 should be by drilling one large hole and using the
removed and the inside form and windings special mounting plate supplied with the
discarded . The Miller transformers should be transformer.
inserted into the original cans and these in
turn remounted. The Miller transformers are
just the right size , can and all , to fit into the
original cans. For what it is worth this will
provide double shielding o n these two trans­
formers.

Bottom chassis view. Note the rocanons ot (;2, C3, R Y 1 and RFC I, 2 & .:s that are grouped around the
6AW8 socket near the len end of the chassis.
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used to mount the original crystal socket
assembly.
2. Mount the outpu t indicato r meter on the
front panel. When making th e hole (where
the old external receiver-transmitter socke ts
were mounted ) make sure it is high enough
to allo w the slide switch to be reinstalled
below the meter.

Wiring

The heater circuits should be the first
circ uits rewired . It 's a lot easie r t o d o before
the bottom of the chassis gets clu ttered with
circ uit componen ts. The heater circuit
shown in Fig. 2 should be fo llowed closely
since the original wir ing did not fully agree
with the diagram supplied wit h the set.

The original winding on L5, L6 and L7
must be removed and rewound per Figs. 2
and 3.

The dc power source parts fo r the send!
receive relay are mounted o n spare terminal
strip lugs in the power supply section o f the
transceiver.

The converter oscilla tor injection signal is
coupled to the 6U8 by soldering an insulated
piece of hookup wire to pin 9 and twisti ng

the othe r end seve ral times around pin 2 of
the 6G H8.

The I M[2 resisto r in series with the
spot switch limits the oscillato r o utput
preventing overloading the receiver while
spotting . Diod e D I allows vo ltage to be
applied to the oscillato r but not the ampli­
fier while spott ing.

The only real important thing to keep in
mind while doing the wiring is to keep all rf
leads and bypass leads as short as possible .

No te that the secondary of TI which was
originally wired to V4 is rewired to the new
first i-f amplifier - the 12BA6.

Operation

Since mo st of the six meter activity in
this area is confined to the first I MH z of the
band and since only the receiver oscillator is
tuned it was decided to limit the tuning
range from 50.0 to 5 1.0 Mllz.

T I , TX, and T2 are tuned for maximum
response at the i-f frequency . L2, L3 and L5
are tuned for maximum even response be­
tween 50.0 and 51.0 MH z. It was found that
tuning L2 towards 50.0 MHz and L3
towards 5 1.0 MHz gave the best uniform­
sta ble operation .
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Fig. 3. Receiver. Resistors are in ohms, are %W, except: K=1000, M=Megohm. Capacitors are in
picofarads, decimal values are microfarads unless specified otherwise. Only parts not contained in the
original unit are listed. LI - 3 turns No. 22 insulated hook-up wire over the cold end of L2. L2 - 10
turns No. 32 enameled, close wound, % in. slug tuned form Miller No. 4500. L3 - 12 turns No . 32
enameled, close wound, %in. slug tuned form Miller No. 4500. L4 - 2 turns No. 22 insulated hook-up
wire over cold end of L3. L5 - 18 turns No.26 enameled, close wound, % in . slug tuned form (use
original form). L6 - 7 turns No. 26 enamel, close wound, J4 in. slug tuned form (use original form).
TI, T2, TX - 1650 kHz i-f transformer, Miller No. 1732. VCT - original main tuning capacitor.
CI - 5 to 25 fJJ.lF NPO Ceramic trimmer capacitor. LX - Original receiver oscillator plate coil - left
unchanged. TW - Twisted wire coupling capacitors.

The oscillator tuning range is set by
adjusting Cl and L6 . Increasing the value of
Cl will increase the tuning range obtainable
by "vcr" the main tuning control. Once
the tuning range has been set the dial can be
marked and calibrated . The old markings can
be removed by using a fine grade sandpaper.
The new markings, in 200 kHz increments,
were added using Datak dry transfer decals.

The transmitter output is peaked by
adjusting the slug in L7. The output circuit
is a conventional Pi-tank and is tuned for
maximum output indication on MI. If M1
needle pins a suitable dropping resistor can
be inserted between Ml and the 56K resis­
tor.

The neutralizing capacitor "T W" consists
of two pieces of insulated hook-up wire. The
end of one wire connects to pin 9 of the
6A W8 . The end of the other wire connects
to the junction of RFC2 and L7. The free

ends of these two wires are twist ed together
enough to obtain stable amplifier operation.
Any excess wire must be trimmed off after
neutralization is completed . A final test for
stability can be made by removing the
crystal from the socket and running the
amplifier 25 pF capacitor thru its range. If
the amplifier goes into oscillation .then it is
not properly neutralized .

As a final t ouch , since the transceiver had
seen rough CB handling, the front panel was
repainted and lettered using Datak lettersets
making control label changes as appropriate .

Although this conversion was made to a
Corns tat 19 the general principles can be
used on other CB transceivers. With a mini­
mum of cash outlay , depending on the size
of your junk box, you can end up with a
pretty good signal on six meters.

.. .W5QWY
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Allen S. Joffe W3KBM
1005 Twining Rd.
Dresher PA 19025

-

T here comes a time in everyone 's life
when the feeling steals in that some­

thing is missing. After graduating from tubes
to solid state, the something missing in my
life turned out to be a test jig or fix ture that
DIP Ie's could be plugged into for testing.
Since half the fun of a test jig for micro­
circuits demands large size spread out for
ease of use, I applied the science of Macro l C
o logy which is the art of ma king the small
into the large.

The basic fou ndation is a 10. 16 x 10. 16
em piece of .16 em XXXP Ba kelit e pu nched
with a .254 x .50 8 em alternate grid. This is
much cheaper than using the punched epoxy
glass board whose chief virtue is its .254 x

.254 e m hole patt ern which is id eal fo r DIP
purposes. Highly advanced amateur tec hnol­
ogy known as "making do " does call for
po ssession of a small piece of this epoxy .254
x .254 ern board, which is used as a drilling
te mplate for t he XXXP board . You simply
align t he two pieces of perforated board in
the vicinity of where you wish to drill a
standa rd DIP pattern. A little observation
sho ws that the boards will line up with every
o ther hole , piece to piece. You simply cla mp
the aligned boards in a vice and run a No. 60
drill t hrough the "every other hole" that
needs drilli ng in t he XXX P board to estab­
lish your pattern. The two parallel rows of
holes have a 1.0 2 ern separation between

.
A dual flip·n op is shown plugged into the test socket. The dark line running around the left side and
top of th e board shows the path of the ground bus. The irregular dark areas around other pins mark the
positive bus pa th. Photo credi t to Ira Joffe WA3PTC.
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them, which quite naturally is the spacing of
four holes in the template .254 x .25 4 em
epoxy board .

A 14 pin circuit st ik DIP eleme nt was
used to mount a match ing IC socke t in the
cente r of the board . Push- in termin als were
inse rted into the 0 .062 holes firs t to estab­
lish a wide open termi nal arrangemen t for
the soc ke t pins wh ich also allowed for clear
numbering of the pins with a dymo label
st rip. Next , a row of terminals was marched
around th e board fo r a ground bus and a
rna tching row for a posit ive bus, A long lead
was attached to each bus to bring power to
the board. A short red wire terminating in an
all igator clip was tied into the plus bus and a
similar black lead was wired to the grou nd
bus. Since various IC' s demand power to
diffe rent pins this made it easy to supply
such diffe ring connections easily.

The connec tions from the IC pads to the
push-in terminals was made with the heaviest
solid wire that would go through the pad
holes. These wires were deliberately arched
above the board to facilitate their use for
tack soldered cross co nnections as various
test setups migh t call for. Naturally the
push-in termi nals also afford such tack
solder locations . Try one of these and you
too can strike a blow for A/aero l C ology,
while adding a very useful tes t fix ture to
your armament .

Arching of leads to Ie shown to indicate faciHty
for tack soJderinq to them. The leads leaving the
righ t hand side of the board are for br inging an
external power supply to th e un it. The negative
bus is traced out by the dark line adjacent to the
wire. The positive bus is marked by the roughly
circular areas around some of the terminals. Pho to
credit to Ira Joffe WA3PTC.
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OL62· Larger 7 Segment
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Ray Moore
116 WaJnu t Street
Walpole MA 02081
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T he co mmunications receiver appeared
almost overnight it seemed, in late

1934. One month it didn' t exis t - and the
next, there they were - the National HRO,
Hallicraft ers Super Skyrid er, RM E 9-D, RCA
ACR-136 and the Patterson PR-1 2 . Of
course there were receivers for communica­
tions before this, but they were either the
monstrous instruments of co mmunications
compa nies which occupied several relay
racks or the inefficient regenerative receivers
and superhets of amateu rs. The small, se lf­
co ntained, high-performa nce and versatile
package we think of as a co mmunications
receiver simp ly did not exist.

Their sudden eme rgence in 1934 was only
a surface appearance . It really began back m
1932. In June of that year, James Lamb,
technical editor of QST, wrote an art icle
entitle d, "What's Wrong With Our CW Re­
ceivers?", in which he argued that the broad
tuning and unstable receivers used by ama­
teurs were not technically abreast o f the
contemporary crystal-controlled and well­
filtered transmitters.

A second arti cle (in the August QST),
"Short-Wave Rece iver Selectivity To Match
Present Conditions" was sub titled, "Con­
structional and Operating Features of the
Single-Signal Superhet ." It described the u se
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of the crystal filter for single-signal CW
reception and, because increased selectivity
d em anded b etter frequency stability,
showed how t o stabilize the high frequ ency
oscilla tor. In order to overcome the common
objection that superhets were insensitive and
noisy, he also discussed the principles of
quie t a nd electrically stable rf amplifiers.

Here was a receiver with the high perfor­
mance of a communications receiver, and
versio ns o f it were bu ilt by many advanced
ama teurs. By 1933 the crysta l filter was
offere d as an option by several companies.
Before the manufacturers could produce a
true co mmunications receiver on the produc­
tion lines however, many practical problems
had to be overcome . They had to gang and
track three or four tun ed circuits for single
control tuning. An order of frequency sta­
bil ity never before achieved o n a produ ction
line basis was forced by the adoption o f the
crystal filter . Better tuning mechanisms were
required. Plugging in three or four separate
coils would be anachronistic with such ad­
vanced receivers, so efficient methods o f
ba nd changing were developed . Direct cali­
bra tio n required more uniform tuning capa­
citors in order to use mass-produced dials.

At the same time the public's interest in
shortwave broadcast reception was ap-
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proaching the proportions of a craze. Almost
all broadcast receivers covered a portion of
the shortwave bands. Indeed , the aU wave
broadcast receivers were ahead of communi­
cations receivers in many areas. Bandswitch­
ing, direct calibra tion, ave and rf amp lif'ica­
tion were all in common use before their
adoption by co mmu nications receivers.
Several broadcast receivers used double con­
version in the early 1930's , fifteen years
before it was first used in co mmunicatio ns
receivers.

The receivers of the point-to-point com­
munications companies in early 1934 were
advanced in performance and often custom
built , with special comp onents. The big labs
like RCA and Bell produced these, and they
could afford to use co mponents and tech­
niques too expensive for amateur and broad­
cast receivers. These receivers oft en used
diversity receiving techniques, and they
would soon install single sideband systems
for their trans-oceanic routes.

As 1934 opened the average ama teur st ill
used the regenerative receiver with one or
tw o stages of audio and perhaps a stage of

====::"'1 tuned rf amplification. This was the same

vhf CONVE RTERS basic receiver he had been using for fifteen

hf
years. Some phone operators used the super-

U het , but it was generally conceded to be less
sensitive than the regenerative set. Being
quite simple, the regenerative receiver was
often home-built , but several co mmercial
models such as the National SW-3 and SW-5
and the Pilot Super Wasp were popular.

An occasional commercial su perhe t was
found in the shacks of hams . Perhap s the
mo st advanced o f these receivers was the
National AGC which included an rf amplifier
amo ng its nine tubes. It had single control
tuning, avc and o ffered an optional crys tal
filter. The AGC was a well-built and en­
gineered instrume nt for" ... the fortunate
ama teur wh o can selec t his sta tion equip­
ment without regard to cost , as well as the
commercial operator to wh om nothing less
than the best is adequa te . .. .. Three sepa­
rate coils had to be plu gged into the front
panel to change ba nds . Frequency was deter­
min ed by charts o n the front panel and there
was a separa te power supply .

The Hammarlund Co me t Pro was another
superhet used by some of the more affluent

Very wns,t,ve cry~taf cont.oHed con..... r te'1O ' or reo;eivIn'l the VH F bands WIth
V01J ' p.~nt 'ece,ve' 0' t'ansee",.... Idea' lor OX, FM, Safeillte reception or
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The Hemmertutui HQ-120, original receiver in the
famous HQ- series which was manu factured for
over thirty years.

hams. This eight tube set had no rf amp lifie r
and required plugging in two coils in shield
cans on the chassis in order to cha nge bands;
ave and a crystal filter were optional extras.

Thus there were th ree classes of high
frequency receivers in early 19 34. The all­
wave broadcast sets had mo st of the con­
veniences of modern commu nications receiv­
ers - self-contained, small, bandswitching,
avc, calibrated tuning dial - but they were
deficient in performa nce. The communica­
tion company receivers utilized mod ern
techniques such as diversity reception, single
sideba nd, stabilized oscillators and crystal
lattice filters but were very bulky and
prohibitively expensive. The amateur receiv­
er was still in the dark ages of receiver
development , having neither the convenience
of the all w ave broadcast set nor the per­
formance of the commercia l receivers.

Then in October, 1934, Hallicrafters an­
nounced the first of a long line of Super
Sky rider receivers, a co mpletely self-con­
tained seven tube superhet. National an­
nounced their HRO for October delivery,
and it was finally ready in December. By the
end of the year the RCA ACR-136, RME
9-D, Patterson PR-12 and seve ral o thers were
on the market.

New developments came rapidly in 1935.
Spurred on by the growing high frequ ency
rece iver market the components manufac­
turers deve loped improved insulation for
bandswitches and coils, new metal tubes
(6K7), acorn tubes to reduce input loadig
and make amp lificatio n possible at higher
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frequencies, and iron core i-f transformers.
The co mmunications receiver manu fac turers
immediately introduced new se ts incor­
porating improved te chniques and com­
ponents.

Hallicrafters , Silver (5-C), RCA (AR-60),
Pat terson ( PR-16), Bret ing (12) and Sargent
(20) all came out with new receivers during
1935. Tobe-De utsch ma n marketed both a
general coverage and an amateur-bands-only
receiver kit designed around the " Tobe
Tuner," a pre-wired front-e nd.

During 1935 Hallicrafters twice revamped
their line , so fast were developments made.
In January they announced three new
models o f the Super Sky rider, the S4, S5
and S6, di ffering in the frequency ranges
covered. There was an o ptional crystal filter
which added an "X" to the mo del designa­
tion, i.e ., SX-4. In September they again
revised the Super Skyrider, The new SX-9
had nine tubes and was the first communica­
tions receiver to use metal tubes and iron
core i-f transformers. This was the last o f the
Super Skyriders with a built -in speaker.
From 1936 Hallicraft ers offered a complete
line of receivers sta rting wit h the $29.50 Sky
Buddy. By the end o f the decade the model
numbers had reached the SX-24 . Other
models which carrie d the Super Skyrider
name were the SX- I l, SX-16, SX- 17 and
SX-28 .

Hallicrafters specialized in giving the most
possible features for the dollar and in bring­
ing new developments to the market in the
fas test possi ble time. They did this by using
almost aU purchased components, capitali­
zing wherever possible on the low-priced,
high-volu me parts developed for all wave
broadcast receivers.

Nation al approached the manufacture of
commu nicatio ns receivers differently. They
designed and manu factured mo st of their
own components including tuning capaci­
tors, i-f transformers, coils and tu ning
mechanisms. When, in 1937, they brought
o ut the medium- priced NC-80 series they
were quite apologetic in their advertising.
The accepted approach is t o say that
through superior engineering and a reckless
disregard for profits a superior rece iver is
offered at a low price . National said, "Most
ama teurs do no t need to be to ld tha t when a
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Early photograph of a rack mo un ted version of the
classic National HRO.

National HRD-600, a modern professional class
receiver. A receiver with remotely similar perfor­
mance would have occupied two six-foot relay
racks in the 1930's.

commu nication receiver is to be sold for as
Iowa price as the NC-80X it is necessary to
make compromises."

It is also interesting that National did not
emp loy the conventio nal co il switching
method of band changing in any but their
cheapest receivers until 1947. The HRO used
plug-in coils until 1959 . Other receivers in
their line from 1937 used the movable coil
system. Up to 24 coils were mounted in
in dividual co mpartments in a die-cast alumi­
num pan installed on the bottom o f the
receiver. Sets of coils were moved into
positio n and plugged in by mo ving the entire
pan on rails through a geared arrange ment
from the band-change knob on the fro nt
panel.

The National HRO, the most famous and
long-lived of the receivers which were intro-

duced in late 1934 , seemed doomed as an
anachronism before it ever appeared. Yet it
remained in production, basically un­
changed, until 1949. It underwe nt mo difica­
tions through the late 19 50 's, retaining to
the last the famous PW dial and the plug-in
coils. The receiver did not have direct
calibration and had a se parate power supply.
It was a triumph for uncompromising design,
disregarding as it did fash ion, fad and ex­
pediency . A comparison of the performa nce
of the original HRO wit h mo re modem
receivers is given in the Table.

In 1933 Hamm arl und started design of
the ultimate receiver, the Super Pro, which
was sche du led for release in early 1935.
Their approach, like National's, was uncom­
promising. They designed a unique band­
switchi ng mechanism, i-f transformers with
variable cou pling and a special twelve gang

15 dB 10 dB 12 dB

42 kHz 2B kHz 0 .1 kHz

200 Hz@ -6dB 200 Hz @ - 6 dB 400 Hz @ - 6 dB
6-60dB SF 30, 1 6-60 dB SF 30,1 6-60 dB SF 6 ,1

3 k Hz @-6 dB 3 k Hz @-6 dB 2.4 kHz @ -6 dB
6-60 dB SF 8.5" 6-60 dB SF 6" 6-60 dB SF 2 "

500f! lOOn son
25 dB 80 dB 90dB

Performance o f the original HRO compared with some modern receivers.

Nati onal HRO Hammarlund SPGOO National HRO-GOO
119351 (19501 119711

Frequency Stability 28 kHz 1.4 kHz 30 Hz
@ 14 MHz (max. drift)
Noise Figure
Frequency Readout
Accuracy @ 14 MHz
(max. erro r!
CW Selectivity
Bandwidth and
Shape Factor
Phone Selectivity
Bandwidth and
Shape Factor
Input Impedance
Image Ratio @

30 MHz (min. I

Drake SPR-4
119711

100 Hz

11 dB

1.0 kHz

400 Hz @ - 6dB
6-60dB SF 7 ,1

2.4 kHz @ -6 dB
6 - 60dB SF 3, 1

son
50 dB
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tuning capacitor fo r the receiver. The project
was so a mbit ious, however, that it was
mid-1 936 before the bugs had been eli mi­
na ted and receivers were ready fo r delivery.
But it was .worth the effort, because the
Super Pro turned o ut to be the most
long-lived o f all receiver designs. Minor
revisions were made in the design in 1939
(SP-200) and in 1945 (SP-400) and in 1949
the SP-600 with double conversion a nd
turret type coil changing was introduced.
The SP-600 was sold as late as 1970.

Hammarlund brought out the HQ-1 20, a
medium priced complement to the Super
Pro , in 1939. This receiver was aimed at the
amateur market to compete with receivers in
the Super Sky rid er price class. It became-extre mely popular and afte r the war evolved
into t he HQ-1 29, HQ-1 40, HQ-1 50 a nd
fin ally the HQ-180 which was produced
unt il 1970.

Meanwhile, the all wave broadcast receiv­
er was reaching the heigh t of its develop­
ment in the crea tions o f E. H. Sco tt and
McCurdo Silver. Both co mpanies specialized
in custom receivers sold by mail and pro­
mo ted through advertise me nts in magazines
like R adio N ews . The sets were versat ile in
order to appeal to both the high fid elity
music lover and the DX fan. They re ached a
peak in performance and ostentation with
the new models late in 1937 .

" The Am azing New Scott Philharmonic,
World 's Most Powerful Radio ," headlined a
full page ad in the September, 1937, R adio

Sco tt Philharmonic XXX, circa 1937. Th e receiver
had a total of 3 0 tubes including four 6 L6 audio
o u tp u t tubes on eeepsre te chassis. It tuned 150
kHz to 80 MHz in six bands and its bandwidth was
continuously variable from 2 to 16 kHz.
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News. The receiver contained thirty tubes o n
two chassis , had a 4 0 watt Class A aud io
amplifier , covere d .15 to 80 MH z in six
ban ds, had two se para te amplified age sys­
tems , o ne controlling the two rf amp lifie rs
and the o ther the four i-f stages. and it h ad
continuously variable select ivity from 2 to
16 k Hz . This was perhaps the finest all wave
broadcast receiver ever manufactured ,

Silver's claims were no more modest and
his receiver no less gaudy. "New McCurdo
Silver Masterpiece VI , the F inest Rece iver
Ever Built ," asserted his full page ad in the
same issue of Radio News . While Silver's
tube cou nt was o nly 2 1. it generally
matched the Scott fe ature fo r featu re. It
tuned . 14 to 70 MHz in five ranges. It had
two rf and three i-f amplifiers and dual
amplified age, There were four i-f band­
wid ths of4 . 8, 12 and 3 2 kHz and the 4 kHz
bandwidth had a 6-60 dB shape fac tor of
2 .25 : I and a 6-80 dB shape fac tor of
3.7 5: 1!

World War II en ded an era in the develo p­
ment of the com mu nicatio ns receiver. Over
130 different models h ad been marketed by
twe nty-odd manu facturers. Of these o nly
Hallicrafters, Ham marlu nd , Natio nal a nd
R ME resumed receiver p roduction afte r the
wa r. Gone were Howard , Breting, Patterson,
RCA, Sargent , Meissner and Guthman. Gone
a lso wa s mu ch o f the glamor and excite me nt
because you rarely h eard anymore abou t the
people and id eas behind a n ew mo del. Big
business methods p reva iled an d the n ew
receivers we re the product of anonymous
engineering teams in o bscure laborato ries.

Looking back o n the pre-war days fr om a
distance o f 35 years , the receivers now seem
unima gin ative after the original 1934-35
mo dels. Everyone made the same receiver
dressed a little differently . The sta ndard
co m mu nicat io ns receiver h ad one or two rf
amplifiers, a mixer, a high frequency oscilla­
tor, a crystal filter, two or th ree 4 55 kHz i-f
ampli fiers, a second d etector, bfo , and a
cou ple o f sta ges o f audio . The techniq ues for
SBB , dual conversio n, la tt ice filt ers and most
of today 's refinements were availa ble, bu t it
wasn 't u ntil Collins in trod uced the 75 A in
1947 that any ma nu fac turer depart ed from
Lamb's basic 1932 receiver design ,

. . .Moore
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Laura Sargent XYL WA 7UJH
16628 N. 18th Street
Phoenix AZ 85022

M ost women have husbands with
spare-time hobbies. I have a ham

who's a spare-time husband.
Not that I'm complaining. I realize that

the wife of a great man in any field has to
make allowances for his genius - and my
husband, if not a "great" ham, is definitely
on his way to becoming o ne.

What does it take to be a Truly Great
Ham? Well, it involves more than the ability
to operate and maintain radio equipment.
What it really means is being able to build an
entire life around ham radio . The Truly
Great Ham doesn't recognize the importance
of any activity unless it can be related to
radio in some way. I'm not sure that my
ham would even bother to eat or sleep if he
didn't need to keep up his strength for his
daily radio operations.

What every ham likes best, next to using
h is rad io , is ta lking about it. Of course he
uses every opportunity to bring up the
subject. But what can he do if some un­
enlightened person starts up a conversation
that includes no mention of radio? The
Tru ly Great Ham surely can't be expected to
waste that golden tongue of his on common­
place subjects like the cost of living, how his
wife spent her day, what to do about the
leaking washing mach ine , e tc. No, ham
energies are best spent on more significant
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topics. So one of the skills very important to
the Truly Great Ham is switching the conver­
sation around to ham radio .

Sometimes my ham cheats. He has been
known to sneak into the radio room and
turn up the volume just before company is
due. Then when everyone is seated comfor­
tably in the living room and making small
talk, he jumps up and disappears into the
back of the house where all that squawking
is coming from, saying, "whoops - forgot to
turn off the ham gear." Well, this is an
opening guaranteed to lead into an evening
of radio ta lk, especially since most guests are
polite enough (or naive enough) to give him
a further opening like, "Oh, are you a ham?"
or, worse yet, "Oh, how interesting. I've
always wondered how that stuff works."

This approach is usually good only for
the first time people visit our home . After a
few evenings of "Whoops - forgot to tum
off the ham gear," even the politest and
most tolerant guests would begin to wonder
if a certain ham should be running around
loose.

Any ham can do well with an opening
like, "Oh, are you a ham?" or, "What sort o f
equipment is that?" or even "Is that a CB
set? My brother used to have one." But the
Tru ly Great Ham can get into his favorite
subject with very little he lp. He has a
well-tuned ear - he can hear a radio-related
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word whispered at 500 feet. It doesn't even
matter if the contex t is co mple tely wrong.
One lit tle word or phrase is enough to start
so me radio talk not necessarily related at all
to what th e o riginal speaker had in mind.

Key words like communicatio n , cable.
switc h, frequency . ham (fo r dinner o r refer­
ring to a bad actor), tower (Eiffel or
o therwise ) will perk up a ham's ears, set his
brain in gear and his mouth in motion.

My ham can pick up o n the mo st inno­
cent-sounding words. Sometimes he has to
reach a little, of course. Mention chili for
dinner and he remembers the time good 01'
Morton's wife gave him so me of her favorite
chil i. Good or Morton , of course , is better
known as W7WRD and they were doing
so me repair work on his ham statio n that
day.

Some people not interested in ham radio
(not necessarily sickies) try to avoid radio
talk by slicking to " safe" subjects. Where
the Truly Great Ham is concerned , however,
there is no safe topic. Not even the weath­
er - the all-time great of safe, dull su b­
jects - is safe from a ham's co nversation
switc hing. Mention that there's a breeze and
the ham will be running out the back door,
yelling so mething about making sure the
antennas are guyed down tight. Should
anyone notice the slightest rumble of thun­
der in the distance (and comment on it ),
he'll dash into the radio shack - if he 's not
there already - explaining he has to discon­
nect the equipment so lightning won't strike
and blow up every th ing. This is often follow­
ed by that old favorite (and o ft-heard )
account of Old Ham Buddy Ferd who blew
in the whole side of his house back in '5 6
because he forgot to disconnect . . . or the
one about Old Ham Buddy Fard who un­
plugged his antenna seconds before lightning
struck his roof. The Truly Great Ham, of
course, has a mountainous stock of Old Ham
Buddy sto ries to fit any occasion.

It's almost impossible to talk to my ham
while we're driving anywhere . There's such a
wealth of rna terial along the road that he
doesn't bother to switc h the conversation
anymore, but resorts to plain o ld inter­
ruption so he can co mment o n everything
before it disappears in the distance behind
us. A typical conversatio n goes like this :
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Me: Did you know that ...
Ham: Look at that to wer (o r telephone
pole or 80 fo ot gas statio n sign o r fire
lookout , ctc.). Would I love to put that
up in the back yard!!
Me: Guess what . . .
Ham : Hey, there's K7JRK's a nte nna. See
it through th e trees?
Me: I forgot to tell you about ...
Ham: Wow! There's an antenna setup!
What I couldn't do with that! Must have
cost him a fo rtune.
Me: Today I .. .
Ham: There' s where we have o ur Wednes­
day night meetings.
Me: I thin k we should .. .
Ham : See that pizza place? That's where
we aU meet aft er Tu esday nigh t meetings.
Me: Do you think that .. .
Ham : That's where K7YUK found the
hidden tr an smitt er That's where
K70NO lives ... etc etc . .. etc . ..
My ham (and any Truly Great Ham)

thinks any activity must be co nsidered in­
co mplete without a radio nearby. This in­
cludes, sad to say, intermission at a drive-in
movie . Yes, unfortunately , even roma nce
takes a back seat to ham radio . I discovered
that the night I pointed out a beau tiful full
moon and was rewarded with a lecture on
the possibili t ies o f bouncing radio signals off
it.

Experienced as I am with ham conversa­
tional techniques, I can st ill be surprised by
a particularly brilliant move . There have
been t imes when I really believed (silly me!)
that my ham was about to carry o n a
conversation unrelated to radios. The other
day , for instance , we were driving around
and spotted th e most beautiful house on a
wooded hill. It had everyth ing - so li tu de,
trees, three fireplaces, swim ming pool ­
everything we 'd want if we had unlimited
funds to spend o n our dream house. "Lo ok
at that," I said. " That's the greatest thing
I've ever seen . Wouldn't you love to live
there?" "Yes," he said . "It 's beautifu l. It's
just the kind of place I'd like to have
so meday ." We stared longingly together as
he co ntinued, "The top o f tha t hill is the
perfect spot for an antenna. I could hit
any place in th e state from th ere."

Laura Sargent
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Denny Pascoe W8JIX
P.O. Box 14
St. Clairsville OH 43950
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.. .for til e ham ioho lias every thing

Fig. 2. Logic block diagram.

used as inverters. NOR gate 1 starts the
sequence. With the logic "0" (zero volts) at
Ein, the ou tpu t of NOR gate I is at the " ] "
level (+V), and C2 charges to VCC - VRE'
With a logic " I" (+3 .6V) at Ein, C2 (left
plate) is placed at ground potential because
the out put of NOR gate I is at "0" level.
This ac tio n causes C2 to cu i off NOR gate 2
for a period of time approximately equal to
.7 R2C2,

_ _ --<_'0

"
R2 "' ,.

~~ C,3, C4

" '1o "' 0 "' 0 <;)
0'

0-IN9 14

I n looking for a unique gift for a friend of
mine, I decided to design and build a

Morse code device for him that would
generate his initials. I ru led out the use of a
small tape recorder and used monostable
mu ltivibra tors (one-sho ts).

Figure I shows the block diagram of this
device. The Morse code generator (MCG)
feeds one of the two inputs of a logic AN D
gate . The other input 10 the AND gate is a
600 Hz square wave generalor (astable MV).
With the MCG at a logic " J" level (+V), the
AN D gal e enables th e 600 Hz signal to be
fed to th e audio amp lifier. With the proper
sequence- of pulses of different duration
generated from the MCG, the output of the
audio amplifier will be a series of dots and
dashes.

Figure 2 shows the logic block diagram of
the MCG. The MCG is unique in that it uses
o ne-sho ts constructe d from RTL NOR gates

NCG " AUDIO
• I ,N,

'NO r-,
"GATE V

6 0 0H.

Fig. 1. Block diagram of the Morse code generato r.

When NOR gate 2 is cut o ff ("1" level), a
positive potential appears at the anode of
diode 0 2. This posit ive potential fo rward
biases 0 2 and represents a logic "I " at the
input of the AND gale (Fig. I ). Thus a 600
Hz signal is fed to the audio amplifier for a
period of time (.7R2C2).
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AN D GATE

SEl F" 'STARTlNG
ASTA8lE MV

In the design, R is selected to ensure
saturation of the NOR gates used as inver­
ters. I used Motorola MC717P quad two­
input NOR gates, although a HEP 573 could
be used . C was selected to be 15 IlF
(measured to be 40-60 IlF) at 6V de. R was
calculated to be

dot ( • ) R = 12K
dash (- ) R = 27K
leller space R = 47 K

Fjg. 3. The 600 Hz astable MV.

While NOR gate 2 is at the logic "I"
level, C3 is charging up to approximately
VCC - VBE' When NOR gate 2 goes from
the "1" level to the "0" level, C3 causes
NOR gate 3 to go from the "0" level to the
"I" level. This process of generating pulses
co ntinues for each of the NOR gates connec­
ted as one-shots. Thus when NOR gate 2
produces a pulse of fixed duration, NOR
gate 3 produces a pulse of fixed duration
after NOR gate 2 produces its pulse . After
NOR gate 3 produces a pulse of fixed
duration, NOR gate 4 produces a pulse . This
generation of pulses continues until all the
one-shots generate a pulse.

These one-shots are connected to the
AND gate through a diode OR gate. The
timing of each one-shot is determined by R
and C.

The individual one-shots are labeled dot,
dash, letter space, and space between the dot
and dash. The dot and dash one-shots are the
only one-shots that are ORed together to
turn on the AND gate and to allow the 600
Hz signal to be fed to the amplifier. The
number of one-shots is determined by the
lellers to be generated.

Device built by WBJIX.
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Fjg. 4. Output of AND gate.

The 600 Hz astable MV is self-starting so
that its output is present at all times. This
astable is shown in Fig. 3. Figure 4 shows
the output of the AND gate generating the
lellers "RWS." Any amplifier could be used
to feed a loudspeaker. In the original Morse
code device, I used a 741 operational ampli­
fier feeding a speaker. This op amp does not
produce a loud sound , but it is audible and
suitable for the device (see Fig. 3).

I breadboarded the device using a vector
board and two I.SV batteries connected in
series for the supply voltage. With the device
idling, current drain is 50 rnA. A NO push
button switch is used to start the sequence
of pulses (see Fig. 2). When power is initially
applied, a series of pulses will be heard. Once
these pulses are generated, momentarily
pressing the start-button will generate the
letters the device is designed to produce.

The device is an application of a Morse
code generator found in a text entitled
Solid-State Switching: Discrete and inte­
grated , by Robert D. Pascoe, John Wiley &
Son<o:.

. . .W8J1X
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Paul W, McCreery WA9IHV

REGULATED OSCILLATOR
SCREEN FOR THE ART-13

... WA9IHV

CONTACT••

CONTACT
"

The connectio ns are made to the contacts
of P260l which takes the place of the LFO
unit. Be sure not to o mit the l50K "firing
resistor" because often the voltage is not
high enough to start the OA2 if the OB2
sho uld try to fire fir st.

With regulators mounted, the only task
that remains is to remove the ground lead
from R I20. This is easier said than done
because this resistor is located behind the
autotune mechanism of control "D".
However, with the autotune mechanism
removed, the wires (there are actually two)
can be removed from the top of the resistor
and taped together.

0. '1501( r-:~
"

' 0'
'O w

Q"

In operation, the OA2 and OB2 tubes in
series regulate the voltage to approximately
255V, while carrying about 20 mA. These are
good values for good stable operation in
every way.

My modification was strictly "junk box,"
but some of you may have to spend $3.58
for the tubes and resistor. I was also lucky
and have only $26 in my transmitter and
homebrew power supply. Some of you may
have spent a little more, but one thing is for
sure: Making simple improvements, such as
this one, to your ART-13 will give you
pleasure and satisfaction that the "expensive
rig hams" are sure to miss. It is this type of
activity that keeps me a licensed amateur
operating a homebrew receiver and an old
"airplane anchor."

A s a group, ama teurs that still operate
ART-l3' s are not much different

from anyone else. The one exception seems
to be in their loyalty to the old " Airplane
anchor."

Since I joined the ART-I 3 fraternity only
two years ago, I am not as sensitive as some
of the members of long standing. Never­
theless, I was incensed recently when I heard
a well-known ART-13 XYL accused of
frequency drift. When the same thing
happened to me a few days later, I realized
that something had to be done.

The Collins ART-13 oscillator, as many
of you will already know, is built like a
frequency standard. In fact my brother-in­
law, who engineers for the Collins company
intimates that their equipment doesn't drift.
This piece doesn't, after a brief warm up, as
long as the B+ voltage remains constant. In
my case, a simple thing like turning on a
6KW clothes drier caused the oscillator to
drift about 800 cycles.

Determining the cause of the drift was
easy but the solution was not obvious.
Regulate the voltage of course - but how?
The 837 oscillator tube has 450V on the
plate. In addition to this, the circuit feeds
several tubes making the current high . It
would take a whole hatful of regulator tubes
to regulate this mess.

Finally, I hit upon a plan. Since the
ART-13 oscillator we are dealing with is
electron coupled, the plate voltage has little
effect on the plate current or frequency.
Affirming this, I decided to regulate the
screen voltage only. It is this voltage that
controls the feedback, therefore if the plate
voltage changes slightly the tube can't tell
the difference.

The modification to regulated screen
voltage is rather simple. First a small
ell-shaped chassis is built to hold two
regulator tubes and after it is wired as shown
is attached to the perforated wall on the
right side of the unused low frequency
oscillator compartment. (If your ART- I3
has a low frequency oscillator installed , you
must remove it or hunt another spot.]
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NURMI ELECTRONIC SUPPLY
Departmonl !>1

1m Donna Ro ad • West Pal m Beach. Florida 33401
PHONE - 13051686·8553

HEP..7D"s
THE " 0 0 EVERYTHING"

2 ',1, AMP. 1000 VOLT DIODE

F. J . Bauer W6FPO
P.O. Box 1086
Felton CA 95018

ESTIMATING POWER
TRANSFORMER
RATING S

PROTOTYPE KIT

.W6 FPO

J unk box transformers sometimes have a
way of losing their identity with t ime .

It isn't too difficult to determine the volt­
ages of the vario us windings, but current
ratings are another rna Her. I have fou nd the
best a pproac h is to first get an idea of the
overall power rat ing of the transformer. This
is determined prima rily by the amo unt of
copper and iron in the tra nsfo rmer. so as an
approx ima tion the weight of the transformer
will tell us roughl y how many watts a
transformer will handle.

With this idea in mind, several trans­
formers of known ratings were weighed and
their " watts per pound" determined by
dividing the wattage ra ting by the weight.
Here are so me ty pica l resu lts :

Transformer Watts Wt/lb. Watts/lb.
Type

TV power 300 13.5 22.2
old radio power 132 7.5 17.6
battery charger 600 24.0 25.0
sma ll radi o power 40 4.25 9.4
inst rume nt power 20 1.6 12.5

Generally spea king. the larger the trans­
fo rmer, the more watts per pound you get.
This is t o be ex pected since a larger trans­
former is more effic ient than a smaller one.
The table may be used as a rough guide in
determining the wattage rating o f your
transformer. Weigh the transformer a nd
multiply the weight by the estimated watts
pe r pound fo r that weight. Nex t est imate the
plate and heater cu rre nt requirement s for
your application to see if the total number
of watts is within the transformer ratings.

A word of cautio n when checking trans­
former windings on the ac line. A lways use a
test lamp in series with the winding until
you are sure the winding co nnected to the ac
line is indeed the primary. An unloaded
tra nsformer will show little or no primary
current (lamp very dim ) with the primary
connected to the line .

CAT. NO. tzaa
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John J. Schultz W2EEY
182 9 Cornelia Street
Brooklyn NY 11 227

Loto frequ ency audio filt er for ell'

I mproving on a good idea fro m VU land ;
VU2NJ described recently (QST, Feb­

ruary , 19 72 ) some low-cost steps he to ok to
improve the performance of his S40A re­
ceiving setup. Most of the steps were quite
conventional (adding voltage regulation, a
converter, etc .) except perhaps for the
means he used to improve the CW selectivity
of the receiver. Apparently he didn't expect
too many read ers to immediately accept his
approach to improved CW selec tivity since
floods of articles have appeared in magazines
about audio filters for CW reception. Al­
though his approach did not involve the usual
audio peaking filter idea, it did involve shaping
of only the audio passband in the receiver to
improve CW reception . Basically , his idea
was to copy CW at a very low pitch o r beat
freq uency and then use an audio low pass
filt er to eliminate the higher frequen cies and
hence interference. The se tt ing o f the BFO
in relation to the i-f passband would build
one "wall" of what one can visualize as an
overall filter and the other " wall " would be
built by t he low pass audio filler. Since only
a low pass filter is involved there are none o f
the usual problems associated with a sharply
peaked audio filter.

I was also dubious about the value of the
idea but decided to give it a try, fir st in the

MARCH 1974

form described by VU2J N which consisted
mainly o f just inserting a three sectio n RC
low pass filte r between high im pedance
points in the audio ampli fier stages in the
S40A. A simila r audio fill er was installed
between the audio stages of a tube type
transceiver. The results were really quite
surprising. Copying CW signals at low beat
notes of a few hundred Hz. one would
notice a marked improvement in apparent
signal selectivity and the higher pitched
rasping frequencies were noticeably reduced
so that the overall reception appeared quiet­
er. The method hardly produced the selec­
tivity resulls of a good i-f CW filler as
VU2JN tended to claim but the method
certainly had some thing to it and deserved
further study .

The o riginal RC low pass filter provided
only a very gradual rolloff charac te risitc or

SSmH 8SmH

Fig. 1. Circuit of basic filter . Capacitors should be
mylar. Half of one 88 mH toroid is shorted o u t .
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attenu ation of the frequencies higher than
about 100 Hz. Also, although theoretically it
shouldn' t have been the case, the filt er
see med to have too much insertion loss even
at the very low frequencies requiring that
the volume contro l on the transceiver be run
wide open. The answer was to build a good
low pass filter from LC eleme n ts. Build ing
such a filt er at the high imped ance levels
exis ti ng betwee n tube stages wo uld require
very high values of inductance and hence
expensive components. Also, since it doesn't
make any difference where in the audio
chain the filter is used and, to avoid any
digging into the transceiver with which the
filte r was to be eventually used, it was
decided t o build an outboard filt er. My rig
has audio outputs available at both the 8 and
600n levels. The filt er finally used was
constructe d for use in the 600n output
since this was presently being used to drive a
'speaker." The "speaker" in use in ciden­

tally , was a receiver unit from a standard
Western Electric telephone handset (Fair
Radio Sales, Lima , Ohio , sells surplus tele­
phone items.) The receiver unit is mounted
in a small 7.62 x 10.1 6 em bakelite enelos-

ure with a few holes drilled in fro nt to act as
a grill and acts as an excellent SSB speaker
because of its shape d commu nicatio ns type
freq uency response. The basic receiver unit
will also act as an ex cellent dynamic micro­
pho ne for SSB. But let 's return to the filt er
description. A sta ndard low pass filter was
calculate d for 600n and inserted in the
speaker line. The final component values
were then determined by experiment. The
final circuit is shown in fig 1. The fil ter
provides a sharp attenuation of frequencies
above about 400 Hz.

Using the LC filter , the value of the low
beat note type of CW ·reception could really
be app reciate d and it is really better than
any type of peaked audio filt er method of
CW selectivity. There is absolu tely no ringing
to the circuit since a resonant filt er is not
involved . The reception is extremely quiet
since all of the sharp high pitched notes
which co ntribute to noisiness as well as
fatigue in reception are eliminate d. One can

be receiving a signal with a 200 - 300 Hz
pitch perfectly comfortably and then switch
the filter out and hear other signals which

-
•

The most unique concept in operating consoles ever offered.

Designed as a console but built like fine furniture.

~I,
• Convenient

Layout

• Versatile

• Ruggedly Built

• Reasonably Priced

Write for free brochure -

ULTRALINE CO.
3822 W. 139th Street
Hawthorne, Calif. 90250
(213) 973-0254
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SPECIAL OFFER
Limited Su ply

~
Bo~ "3' Dec,nu' . At: 35601

WE GOT 'EM -

CLEGG, COLLINS, DRAKE, SWAN,
YAESU, TEN- TEC, and many more in
stock. See us first for quick, courteous
service. Est. / 928 - MASTERCHA RGE
BANKAMERICA RD W4WL

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

How does t he possibility of going to hamfests,
or any gatheri ng of hams and making over $100
sou nd to you? For more information o n becom­
ing a local representative for 73 Magazine, write

Mar ket ing Mana ger
73 MAGAZINE

Peterborough NH 03458

RG-8 A!U COAXIAL CABLE
52 ohm. Two (2) P L-259 Coaxia l Co n nectors
included . Used, Good Condition : 68 Foot Len gth
$ 5.50 - 50 F o ot Length $ 4 .50 - 2 5 Foot Len gth
$ 2.50

RG-54 A!U COA XIAL CA B L E
58 ohm .2 50 0 .0. Polyethylene. Lr nused , 370 Foot
Ro ll $1 0.0 0 - 185 Foot Roll $6.00
Prices are F.O.B., Lima, Oh io . Order Dept. 73
SEND TODAY FOR BIG FREE CATALOG!

WHY FIGHT aRM & ORN ?

The NEW DE·101 family 0 1 Signal
Discnrmna tors is designed 10 l ighl
Q RM and QRN for youwithoot rigl
modlficat'ons. Each d Iscriminator
unit consists 01 two 3 pole opera­
tional a"", . filters s(agger tuned for
a flat 100 hI bandpass at l.lXlOhl .
A buffer amr> . is included for e.... ·
phones. Of • 3 W p_ amp. lor an 8 ohm ~kr. No adlllStmen ts. lilCtory
tu ned. plug ,n ,"stallation. one year wafTanty. and 15 day return
privilege.
DE-l01 For edlJJhones only. 115 VAC S29.95 + $2 sh ip.
DE·101A Fo, Spla & phones, 115 VAC .. ..•.•. $39.95 + $2 sh ip.
DE · lO IS For Spl<r & p/IQn..s 1:l VDC . . . . .. . S29.9 5 + $1 sh ip.
DE·IO IC For earphoflf's onlv. l:l VDC S19.95 + $1 ship.
CB- I Wmm & tesled DE· l 0 IC c1,wil bd $14.95 ppd.
CB·:l3 Watt A ud io PWR AmI!, fo' 8 ohm Spkr, l :l VDC Kit 5 8.95 ppd.

WilPd & restoo $10.95 ppd.

FAIR RADIO SALES
1016 E. EUREKA' Box 1105 • LIMA, OHIO' 45802

would have made reception of the desired
signal impossible without the filter . For t he
few dollars for parts, the filter is undoubted­
ly one of the best and easiest ways to
improve the CW reception of a SSB trans­
ceiver. Better than a CW i-f filte r? No . No
audio fil ter will every rep lace a proper i-f
filter but the filter described does come
awful close .

A few additional notes about the filte r
are in order. The cutoff frequen cy of the
filter shown in Fig. I is higher t han VU2 JN
proposed but by tria l and erro r I found it to
be the best sounding arra ngeme nt. Others
may wish to construct a filter wit h a still
lower cutoff freque ncy perhaps going down
to the 100 Hz VU2JN favored ; I simply
found the extremely low frequency beat
note sounded too dull and lifeless to enjoy
copying. If such a low cutoff freq uency is
used , however, it may be necessary to
improve the basic low freq uency gain of the
audio section in a transceive r . This can be
done usually by increasing by an order of 10
or more the value of the interstage coupling
capacitors. There is no need to remove the
filter when tuning across a CW band since
o ne will not miss signals as is often the case
when a sharply peaked single frequency CW
filter is used . The filter does, of course, have
to be removed for SSB reception although a
modified version of the filter as described
next does have value even for SSB receptio n.
One may be inclined to construct the filter
with multiple LC sections but my experience
was that adding another pi section to the
filter of Fig. I con trib uted only a barely
noticeable improveme nt in performance. It
appeared to be far more useful to experi­
ment slightly with the capacitors in t he pi

88 mH 88mH
8 TO 600" 8 TO 600"

SPEAKER OR
AUDIO HEADPHCfE

52 52

Fig. 2. Swi tchable f il ter allows wide select ion of
f requency roll-offs for CW or phone work.
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FM Mobi le TransL'p,ver~ for

14 W. H IN SDALE AVENUE
HIN50ALE II 6OS21
PHONE, 13121654 0696

hiJ~IDWcoSt 12ChiJl1IJpl _

2 METERS 220 MHz

115 Wath) 110 W~th )

P.s. We' re also hungry for : Bend ix, Collins,
Tektronix, H·P, etc . lab equipment ; la te model
mjJi tary elec. fo r ground, sea, air; other good
gear. We pay freight! Airmai l condo & $$­
wa nted today - NOW! We're desperate!

H & R INDUSTRIES
PO Bo x 265

Nabnasset MA 01 861

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

* SP-600 JX HAMMERLUND RECVRS
* 618T COLLINS TRANSCEIVERS

CFP ENTERPRISES
866 Ridge Road

Lansing, NY 14882

Central Upstate New York's
Mail·Order Headquarters

Specializing in Two-Meter FM
and Quality Used Gear

Office and Salesroom Hours by Appointment Only

~4·Hour Phone: 607·533-4297
Send SASE for Bi·Monthly Listing of:

Used Equipmen t and Bargain Goodies
Trade-i ns accepted on both new and used
equipment . Cash deals get prepaid sh ipping i n
t h e Continental USA p lus a 15% d iscount on
the items o n o ur r egu lar list i ng !!!!!

$289,95 u"","",.. '""• .• ",," $259.95

25 Amp 50PIV Diode- $. 25 ea. Neon
lamp(NE2V)-$.05 ea. y,; Watt 5% resis­
tors - $4/100. 709 Op Amp SPEC­
IAL- $.20 ea. 741 Op Amp-$.35 ea.
Onmi-Glo lamps-$.50 ea. TTL-7490
DIP-$.70 ea. Silicon diodes, mix-la/II.
Germanium diodes-IO/tl.

CRD
ASSOCIAHS

~IDLANQ

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

Phone: (213) 764-9030

~=

section to achieve the best atte nuation of
the higher freq uencies. The capacitors used
sho uld be of the Mylar type , if possible.

The success of the simp le filter prompted
the au thor to also check if such a filter
might have some value for phone receptio n.
The filter of Fig. I has far too Iow a cutoff
freque ncy to be usable on phone. I tried it
on a phone signal and it almost complete ly
dest royed t he inte lligibili ty of the signal.
Low pass filters have often been used with
cutoffs of 25 00 to 3000 Hz to improve
SSB reception and so it was decided to see if
the filt er charac teris itcs co uld be mod ified
by just changing the capacitor values to yield
a higher cut-off freque ncy . By ex peri­
men ting wit h differen t capacitor values, it
was fou nd that the cutoff freq uency could
be raised with a good degree of effectiveness
to several thousand Hz alt hough the filter no
longer represented a proper textbook for­
mu la design. Exactly where one might desire
to roll off the cutoff of the filte r for phone
reception becomes much more subjective
than wit h CW recep tion. Therefore, if o ne
were to build such a filter fo r bo th CW and
pho ne use, it would be advisab le to provide a
range of freq uency cutoff op tions. The
circuit of Fig. 2 shows a filt er with a wide
range of swit ch selec ted capacitor valu es
which in turn will provide suitable cutoff
frequencies fo r the filter fo r either phone or
CW recep tion. If the filler is buil t fo r usc
wit h a different impedan ce syste m, some
simple experime ntation with the capacitor
values and number of toroid inductors used
will quickly provide the correct values. An
important point to remember when experi­
menti ng with this type of filter is that the
textbook values for the nominal impedances
of the components invo lved ofte n do not
apply . The speaker or headphones in use
may well have a nominal impedance of sn,
fo r instance, bu t at a particular freq uency
the act ual impedance may vary several t imes
from this value.

After having tried the filter idea just
described, I feel much the same as VU2J N
did. The whole idea appea rs too simple to be
wo rth while or effective, or no t to have been
thought of before . But it does work and
indeed wo rks fine . Give it a try .

. . .W2EEY
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FRE UENCY

Arnold Kraugel WA 0GUD
301 Washington
Audubon fA

NETT NG OF

OLDER MOT..........,

THE

ROLA

FM UNITS
•

U se a 50 rnA meter with the positive
lead to ground and the negative lead to

pin 4 o n the receiver meter plug. The
repeater ca n be used as a frequency stan­
dard .

While listening to a co nversa t ion o n the
repeater, check the meter reading. It should
read zero. If it does not , adjust the receiver
crystal oscillator for a ze ro reading ( the
smaU can right next to the crystal) . You may
have to consult a schemat ic if you are not
su re which can is the crystal trimmer. An
insulated to ol is needed for this, a plastic
screwd river. Metal will detune the circ uit. If
the me ter reading is below zero, reversing
the mete r pin will provide an u p scale
rea ding.

To net the transmitter to the receiver,

Motorola aO-D.

MARCH 19 74

• •---
Motorola 41·V. Pin 10 (1), pins 6 & 7 (r).

jumper the receiver B+ voltage to the trans­
mitter lo w B+ o r multiplie r ci rc u it. T h is will
provide a signa l from the transmitter and if
it does not read zero on the meter, adjust
the transmitter oscillator capac itor for a zero
read ing on the meter. Transmitter adjust­
me nt is usually a slo tted shaft o n top of the
chassis near the crystal (ord inary screwd river
may be used) .

On the Motorola 8 0-D and 140-D , jumper
from power su pp ly terminal st rip pin 9 to
oscilla tor deck pin 2 o n any o f the three
decks.

On the Motorola 4 1· V. jumper between
receiver terminal strips pin 10 and tra nsmit ­
ter terminal strip pins 6 and 7.

Jumper for a short period of time only.

. .. WA\lGUD
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Fascinating World of Radio Communications $4.00
Novice Class Study Guide $4.00
General Class Study Guide $6.00
Advanced Class Study Guide $4.00
Extra Class Study Guide, reduced price $5.00
VHF Projects for Amateur & Experimenter $5.00
VHF Antenna Handbook $3.00
How to Use FM, an introduction $1.50
FM Repeater Atlas, worldwide w/maps $1.50

*FM Repeater Circuits Manual $5.00
* Digital Control of Repeaters, new $5.00

RTTY Handbook, radio teletype A to Z $6.00
ATV Anthology, fast scan VHF TV $3.00

*SSTV Handbook, new, only slow scan avail. $5.00
Diode Circuits Handbook, galore $1.00
73 Transistor Circuits, all useful $1.00
Transistor Projects, mucho $3.00
Solid State Projects $4.00
IC Projects $4.00
108 Q & A, transmitting, receiving, ant $2.00
TVI Handbook, why suffer $1.50
Coax Handbook, cables & connectors $3.00
DX Handbook, w /map $3.00
World DX Map, wall size, rolled $2.00
Custom DX Bearing Charts, beam headings $4.00
U.S. Maps, for WAS, etc (4 ea] $1.00
Call Sign Badges, for lapel, black or red $1.00
Magnetic Call Signs, for autos $4.00
73 Magazine Binders, beautiful red $5.00

* Hardbound versions available @ $2.00 more. All items postpaid.
--------------

BOOKS ORDER FORM

- --

Zip _

Name----------
Call _

Address _

City _

State _

$ enclosed

Books wanted:

73 Magazine, Peterborough NH 03458 USA



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 o n rye is
great) - even in the car while you are driving (or what's more likely, moldering away in line at a serv ice
station trying t o get gas). With the help of these tapes passing the code portion of the various exams is a
gas ... er . . . snap!

WN9JGQ

[1]13 WPM Practice Tape - This
tape will take anyone over the
hump which exists when you have

-O My dass was so enth used ove r yo ur
("ode casse t te (apes ' hut after hear­
ing the J3 word per min ute cassette
every stu de nt in the class decided
to get o ne [or home practice. En­
clou d is an order [o r 23 0f lhe 13
word per minute rapes.

K6MlC

p Af ter about a week of playing yo ur
13 word per minu te cassette (which
I timed out at 14 words per minu te.
incidentatly l}:' I went do wn and
passed the General exam with no
strain. The plain language of th e
FCC exam see med so slow thai I
lost all fear af ter the fi rst fe w
letters and made perfec t copy fro m
then on. It 's fear that gets y o u, and
your tape ga ve me confidence.
Thank s!

Cassette
Recorder

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

Comes comp lete with fo ur "D"
batteries, AC power co rd, ea rphone
and mike and is usefu l for dozens
o f ham applications. Cassette tape
recorder is ava ilable for only
$23.95 (plus $1 .00 for shipping and
handling).

Key operated - and the keys lock
for easier rewind and fast fo rward
operations, which you will appre­
ciate if you have a recorder that
doesn't do this - as most don 't.
Records wit h mike or from line
input (te lephone. rece ive r. etc.l.
Has mo nitor output. AC or built-in
batteries . co mes wit h batteries
supplie d. Has automatic gain for
recording so you don't have to
watch t he recording level all the
t ime .
Deluxe Recorder
S32.95 po stpaid in U.S.A.

Deluxe
Recorder

KIIF

O My wife , who has been alm ost
totally resistant to the code. breez­
ed through your 5 word per minute
beginners cassette and was ready
for the Novice e-'<'am in one day.

WB8JON

to stop translat ing the d its and
dahs, and go to an au tomatic reo
co gn itio n system where you
"k now" what the character is with­
o ut th inking, thus enabling you to
pass the general or advanced code
test . This very nasty t ape is really at
14 WP m. to give you that added
edge when taking the exam.
B8 ·13 WPM - 60 min . S3,95

rn 20 WPM Practice Tape - This
casse tte has been fiendishly d esign­
ed to get you t hrou gh the FCC
Extra Class code test with flying
colours. The code on th is actua lly
ru ns about 21 words per minute,
though it starts out at a lazy 18 per
for the first few minutes. The inter­
mix of letters, numbers and punctu.
atio n instead of p lain language will
give you such an edge when you sit
down to take the exa m t ha t you
should be able to breeze through .
Though much o f your practice with
this cassette can be just copy ing in
your head - after all, the importa nt
o bject of p ractice is to train your
brain to convert code into letters ­
be su re that you exercise your
pencil too. The cassette will make
your code practice portable, avail­
able to you whenever you have a
few minutes to spare - even wh il e
driving.
88·20 WPM - 60 min. S3.95

O/ 'v~ been teaching code fo r over
t wenty years now and t ve tried
every record and tape and oth er
gadget that has come out. Let me
say that the 73 MAGAZINE code
course is by far the finest that I
have ever heard. I never though t I
would learn new tricks , but yo u've
taught me a lo t abou t leaching
code. Suf fice it 10 say, I am rrco m­
mending Ihat every student of mine
get your tapes.

$3.9566·6 WPM - 60 min.

IT! Basic 5 WPM Code - this
cassette code course will teach the
IMC at five wor ds per minute, all
letters, numbers and punctuation.
The tape not only gives att these
characters, but gives them in a very
simple orde r so you can start
copying code with in one minute of
hearing it . This has go t to be the
easiest way t o learn code ever
invented. The cassette actually has
the code being sent at 6 WPM,
allowing a margin for operator
pan ic when the chips are down and
th e real exam is at hand .

Basic Code 5 WPM - 90 min. $3.95

[1] 6 WPM Practice Tape - (also
known as The Back Breaker) th is is
a tou ghie - fiv e character code
groups sent in no particular o rder,
so there is no way to memorize the
tape. It is sent at si x words per
minute to give you that margin for
erro r YOU'll need when faced with a
stern examiner a t TH E EXAM.
Practice in y ou r head or on paper
wherever you are, whenever you
have a minute or two.

Order Today from 73 Mag~zine
PETERBOROUGH, NH 03458
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REASONS TO SUBSCRIBE:

One Year Sub Saves
oA one year subscription is only $7 - 58<i per
issue. That's a 42% savings. (Egad!)
Two Year Sub Really Rips Us Off
oA two year subscription for $12 saves you
50% - each issue costs only 501!. (We must
be nutsl) .
Don't Read This Paragraph
oA three year subscription takes us for a
bundle. It's only
4U 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 aqain), staff salaries (itinerant apple
pickers are making more every year and the
chimpanzees are asking for more and more
bananas), rising printing costs and increased
costs in just about everything else.

WHAT WE GIVE YOU:
OMare articles on every facet of amateur
radio than any other publication.
oWe're usually a couple of steps ahead of
our competitors in publishing articles you
want to read about.

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

oNEWS PAGES: Read about how hams are
aiding people during times of crisis. Read

our special inter­
est columns
which will keep
you up on what's
new in your facet
of ham radio ­
contests - SSTV

- 50 MHz - Solid State - and more, more,
more!

DAn open forum for you in our letters to
the editor column. Here you can sound off
on your likes and dislikes (about us or
anyone else). We publish both sides.

DWayne's Editorials - never boring, some­
times controversial. They're a great conver­
sation starter at ham clubs and on the air.

01 RS Report: Does an average ham pay
more in taxes than a multi-million dollar
company? Find out how.the IRS is out to
screw you and what you can do about it.

000000000000000000000000000000000000000

o NAME 0o CALL 0

o ADDRESS 0
o 0
o CITY STATE ZIP 0
o 0
o 0 Sign me up for a money-saving t -vear subscription for $7. 0
o 0 Here's mv $12 to rip you off for a 2·year subscription. DBili Me 0
o DYEAHI I'm mean enough to sign up for a 3-year subscription 0
o for $15. Wanna make something of it? 0 Check enclosed 0

o DBankAmericard DMasterCharge DAccount No. 0
o 0
000000000000000000000000000000000000000
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Th e following circuits have appeared in the referenced books. magazines. application notes , e tc.

While we try to reproduce all o f the information that should be needed by an experienced CO'lstruc lor.
readers rna }' want to avail th emselves o f til e original sou rces for peace of m ind.

Reade rs are requested to pass along an )' interesting c ircu its th at they discover in so urces o ther tho/l
U.S. ham magazines. Circuits sh o u ld be orien ted to ward amateur radio and experimen ta t ion rather
than indus trial or computer tec h no lo gy , Submi t circuit wi th all parts values on it. a very brief
explanation of t h e circu it and an y additional parts information required. g ive th e source an d a no te of
permission to reprint {rom the copyrigh t holder, if atl Y. and t h e r ew a rd for a published circuit w i ll be a
choice of a 73 book . Sefid v our circui'ts t o 73 C irc u its t 'aee , 73 M agazin e. Peter bo rough N H 03458.

..,.o
TO CALIBflATE,

"""" "'"Pll.TTERM AElOVE
WITH I t RESISTOA
1111 PL.AC£ OF
.000<
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2-6 'lAC

One of the easiest types of diode checks for a person with a scope is th is, bu t it tells n othing abou t a
diode 's high voltage performance.
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C t., 21112712 , 21\1!0415, 21\13$66
BANDWIDTH

CHOOSE L AND C FOR RESONAlllCC AT THE DESIRED FR!:QUENC'l'.
FOR CEHTEfl FREQ\.l[1\ICl' OJ" 1000 HI. USE 2:KI ...... .t.NO 0-1 pF

I

<>-J
.""

.,"

'"

,...,
.00

Il\lPUT o---i f-<'f-<o-CI:

This high impedance probe provides a bou t 1200
megohms inp u t imp edance with u nity gain. Upper
freq uency equsiize tion is prOVided b y the SK pot.
Ql is a Ul1 2, 2N2607, 2N4360 or T l M12; Q2 is a
2N706, 2N708, 2N2926, 2N3394, or HEP·50.

This circuit uses a diode to limit the ou tput o f an
oscillator.

This three s tage audio fil ter uses two series
resonan t circuits to provide a very narrow audio
passban d. The Q of the circuits, an d therefore the
ban dwidth, is con trolled by the amount of
feedback.

.,0

"'"::!: •.......
'"0.,

KTIlL- O N

J; 2.2k ;J;" .o,

This is the old familiar vacuum tube Pierce
oscillator circuit with a field effect transistor in
place of th e thermionic triode. Circuit constants
sho wn here are for the 1 MHz region, but the
tuned circuit ma y be adjusted to any freq uency
desired. Q1 is a 2N4360 or T 1M12.

,x,.

1

MARCH 1974 89



,=~ "'"J>l IXER I,IIXER

"
~

- I.,
".7~ .J:TAl.no

"'... J;

• •. 0..-.. """ '-d~; 1 TOUCH-TON ! _ ...1.<,001 by ;...,,,,,1 ",.",...'"
• lIM, <IUd .. h_ d,,, ,;.,; , ...... ...,.., 001"'"
.. 5pooo '" ' wil,h;"i ' 01'1 'MI_
• Lo..., ;""'9'.'00 ,,"'., "'''''''log.
• foo. , ..",..., 0..:1 ;..' . 11 .
• ''''''Plo ,.01.. «I1>f.." ikh, and lED ;.01;'0'.'
.. _ , ;_, l~.clc _';y. g,ound

.... " l>fS 'GN~D 10 PItQV 'Df 'N(~PH'S""I SH ln,VI C... lllNG

--'Touch·Call------­
DECODER

Single oscillator and diode provide two injection
frequencies for dual conversion receivers.
Transistor Ql is a 2N1745, 2N2188, TIMID, GE·9
or HEP·2; the diode should be a IN82A or similar.

This beat frequency oscillator may be added to
existing receivers with a minimum of difficulty.
The BFO frequency is det ermined by the i-t
transformer which provides feedba ck from
collector to emitter. Transistor Ql should be a
2N384, 2N1749, 2N2362, T1M10, SK3008, GE-9
or HEP·2.
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SAWTOOTH

CHI I I

+OA -0------,
•

SINE WAVE

This simple sawtooth generator could be added to
a monitor oscilloscope.

+0--

(A J (BJ
+12 .6 8 +

These two circuits protect equipment from
incorrectly polarized voltage. The single diode
keeps the equipment from working when the
polarity is. wrong, while the bridge automatically
selects the proper polarity.

25 watt modulator uses readily available
commercial transformers. Transistors Ql and Q2
are 2Nll72, 2N301 , 2N1560, SK3009, GE-9 or
HEP-232; Q3 and Q4 are 2N174, 2N278, SK3012,
GE·4 or HEp·233.

73 MAGAZINE



Ronald B. Cohen K3ZKO/A FA3ZKO
6629 N . 5 th Stree t
Philadelphia PA 191 26

THE

ON

AM

450

1187/TRC

MHz

T h iS is not really a conversion article .
There isn't any converting to be done

to place this little gem into operation on any
frequen cy from 400 MH z to 600 MHz.

The plug-in unit that we are discussing is
the " D" band tuning head from the
AN/TRC-24 radio transmitter T-302/TR C.
This plug-in consists of two cavities. The
first is a multiplier tripling up from two
meters. Output in the 400 MHz to 600 MHz
range from the multiplier is fed to the
second cavity which is a straight-through
power amplifier.

In the multiplier stage a 4Xl50A tube is
used. The final amplifier uses a 4X 150G
tube. The 4XI50G tube uses 2.5 volts at 6
amps on the filament. A much better tube to
use in the final stage is a 4CX250K with a
filament voltage of 6.3 volts at 2.5 amps.

These "D" band heads can be used in
many different arrangements. The first ap­
proach is not to modify anything but to
apply the proper voltages to the ribbon
connector on the rear of the unit and feed a
two meter signal to the input. The output at
432 MHz will be approximately I SO watts,
depen ding on the voltages used and the
amount of two me ter drive that is used.

The second method is to use only t he
power amplifier. Disconnect the " N" con­
nector P3 from the multiplier cavity and
feed your low power FM, AM, SSB or ATV
432 MHz signal into this plug. The final
could also be grid or plate modulated with
external modulators.

The third and last way is to use the
mu ltiplie r/amplifier fo r ATV. Using the

Fig. 1. I dentif ica tion scheme for the ribbon con­
nector on the rear o f th e unit. Upp er values are
operating voltages and lo w er values ind ica te the
proper resistance as measured through the termi­
nals from ground.

750V200-350V
57K

56-252V 6.3V AC
30K .2

V ov
28.5 0
ov (]I

28.5 0
~2V

20 =
- 12V

283 cc

NC NC

NC NC

185
VAC

185
25V

IB5

. ,
) , ,.'

"

The D-Band tuning bead can be operated as a 2m
to ¥4111 tripier/amplifier withou t conversion, as the
cavities can be tuned to range [rom the fron t panel.
Using the final only with a 4CX250K tube we have
obtained the foll owing resul ts:
PLATE VOLTAGE 2000Vdc
PLA TE CURRENT 250 rnA
SCREEN VOLTS 250V
GRID RF DRIVE IOW
This resulted in SOOW de inp ut and a measured
output of 3S0W.
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1. ATV Video Modulator 73 June 1969 W60RG
Tom O 'Hara.
2. Video Modulation 73 August 1963 W8VCD
R o ber t Walker.

. . .K3ZKO/AFA3ZKO

W60 RG video modulator ' with an RCA
CMU-15 Carfone transmitter strip, the out­
put can be fed into the input of the
amp lifier through the N connector P3. You
will be using the amplifier as a linear. The
second method is to grid modulate using the
W8VCO video modulator" . The main disad­
vantage of going this way is that the grid
feed th rough capacitor C20 must be re­
moved . If C20 is not removed the video
bandwidth will be only about 500 kHz.
There will still be a loss in bandwidth with
C20 removed but the pictures will look good
enough.

In tuning up with vide o a detected output
to a scope is a must. The amplifier is tuned
looking at the detected video making sure
that the sy nc is not clipped or that the
whites are going into saturat ion. With video
transmission the best picture win not occur
with the maximum forward power out of
the amplifier.

Be sure to use an adjustable bias supply
so you will have protection for the tube and
control of operating point of the tube .

Tuning fo r CW conditions requires adjust­
ing the plate, grid and load controls several
times as you monitor the forward power. A
fina l peak will then be reached with the
power output.

Many of these AM-li S? heads are avail­
able through the MA RS programs. We hope
to see you soon on 439.250 MH z ATV with
high power.

73 MAGAZINE

Rear view of th e tuning urur showing the tubes
m ounted in the cavities. Note - never operate the
cavities without proper air flow through them.

For
FREQ.

STABILITY

Div is io n 01 B ob Whan
& Son Etectromcs. In c

2400 Cryslal Drive
Ft. Myers . Elorida

33901
All Phones

(8 13) 936-239 7CRYSTALS
Send 10e f Or ne w ca tal og w Ith 12 o sc ruato r
ci r cuits and li st s of freq ue n c ies In stock

GLADE VAllEY SCHOOL RADIO SESSION
J 5 th year - July 27-Augus[ 9, 1974

Depend on JAN Crystals .
Our la rg e stock or quartz

crystal materials and components assures Fast
Delivery from us.

CRYSTAL SPECIALS
2·METER FM for most Transceivers ea. $3.75

144· 148 MHz - .0025 Tol.
Frequency Standard s

100 KHz (He 13/ UI 4.50
1000 KHz (He 6/U) 4.50

Almost all ce Sets. Tr . or Rec . 2.50
(Ce Synthes izer Crysta l on request )'

Any Amateur Band in FT-243 1.50
(80-meter . $3 .00 t e n-me ter n ot :tv.l d I 4 10r 5.00
For 1st c lass mai l. add 20c per crys tal. For
Airmail, add 25c. Send c bec« or m oney order .
No dealers. please.

Courses Taught : General Theory and Code
Advanced Theory and Code
Amateur Extra Theory and Code

Golf privileges at New River Cou nt ry Club; also fishing

TRUL YA VACA nON WITH A PURPOSE!!!
People atten ded from the fo llowing sta tes and area s:
North Carolina\ Sout h Carolina, Missouri, Te n nes­
see, Utah, Fjortd a , Oklah oma, West Virginia , Ala ­
bama, New H a m p sh ire , Iowa , District of Columbia ,
Vermo nt A rizona, Ind ia na , Ohio , Sew Jersey,
New York, Massachusetts, Maryland , Virginia , ll lin·
ois, Michigan , Georgia , Ka nsas, Mississippi , Nebras­
ka , Ma in e , Ken tucky, California, New Mexico,
Arkansas, Te xas, Wisconsin, Louisiana , Oregon.
Connecticut, Minnesota , Pt'nnsylvania .

We blive cblinled our name tram Camp Albt'rt
Butle r to Glade Valley Schoo l Radio Session. We
are now located o n the campus here in Glade
Valley , North Carolina. Same lood food , same fine
hut ructon - in fact , notbin, h al cha l1&ed but the
name a nd to ee u c e .

r----------- - -l
I C.L. Peters K4 DN J DIR E C T O R
I Bo x 770 Elk in, North Carolina 2862 1 I
I Please send me t he booklet un ci upplicaticm blunh I
I for th e Glade \ ' ulle :v School RadIO S('.iS;O/i . I

I Name Call I
I Add ress I
I I
LC ity/Sta te/ Z i'!..... :.J
92



Jay Walton WSACK
112 Island Drive
Richardson TX 75080

"' "'
'" ~

r "'

Table I

your own if you happen to have another
receiver tuned to your transmitter output
freque ncy . You can measure or confirm
repeater frequencies. This method is by no
means a commercia l test set method ; it is
merely a ham 's way of doing someth ing
within the realm of the average pock etbook.

Table I lists the crys tal frequencies neces­
sary fo r using the R4B dial conventio nally to
cover the entire two meter band. Of course.
only those ranges o f interest to y ou can be
used.

These crystals should be specified fo r use
in the Drake R4B and should have a
0.000 I% to lera nce. This will insure the 150
Hz deviation mentioned above. Crystals fo r
use in o ther than the Drake units could
result in deviation s from nominal greater
than the specified a.000 I %.

A ny owner of a Drake R48 can attest
that it is one fabulous receiver. Not

only is it great for its intended use , but there
have appeared from time to time in the
various journals methods by which the R4B
could be tuned t o "out-band" signals, such
as WWV , with the crysta ls supplied for
normal ham band use .

Related to this , but no t exactly the same,
I have fou nd that t he Drake crystal oscil­
lator , PTO, and mixer can be used for a
fairly accurate variable frequency signal
generator and frequency meter for use on
two meters, while at the same time maintain­
ing the frequency resolution of the basic
R4 B PTO readout.

By using a crystal with a 0.000 I % toler­
ance, freque ncy on two meters can be
measured with approximately +150 Hz
±rTo reading accuracy +PTO linearity ac­
curacy . That may seem like an awful lot o f
pluses and minuses, but it all adds up to
about 300 Hz, or abou t 2 parts in I million.
If we had that kind of accuracy on the low
bands, it would co me to about 6 Hz on t he 3
MHz ba nd . This is the poor man 's way of
measuring frequency on two meters with
reasonable accuracy.

The uses for this capabili ty are apparen t.
You can calibrate your discriminator for
measuring the other fellow 's deviation, or

MARCH 1974

Tuning Range (MHz)

144.0-144.5
144.5-145.0
145.0-145.5
145.5-146.0
146.0-146.5
146.5-147.0
147.0-147.5
147.5-148.0

Crystal Frequency (MHz)

37.363750
37.488750
37.613750
37.738750
37.863750
37.988750
38.113750
38.238750
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Airborne Repeater on .34/.94 , Saturday Morning

ARRL Forum - QCWA Meeting

Special Planned Activities for the XYL 'S

Commercial Tables - Exhibits AND MUCH MORE.

ADVANCE REGISTRATION $1 .00 PER PERSON . $1.50 AT THE DOOR .

FOR INFORMATION AND RESERVATIONS WRITE TO

MUNICIPAL AUDITORIUM

JACKSONVILLE BEACH, FLORIDA

The tuning range can be extended either
side of the two meter band for special
frequencies (MARS , commercial, etc.), by
increasing or decreasing the crystal frequen­
cy by 125 kHz for each 500 kHz change in
tuning range desired. For example, to tune
from 148.0 to 148.5 MHz, the crystal
required would be 38 .238750 MHz plus 125
kHz, or 38.363750 MHz.

To use the crystal with the R4B, select
the desired crystal with the XTALS switch
to tune the desired range, place the R4B
BAND switch in the 28.5 position, and tune
the dial to the appropriate frequency of
interest within the tuning range just as you
would if you were using the receiver on the
low frequencies. If the signal injection is not
strong enough by pickup from your normal
R4B operating configuration (two units I
have can hear it fine), added signal can be
obtained by taking the signal from the INJ
jack on the back of the R4B . Caution : If
y ou are connected to a transceiver, do not
transmit or it is goodbye R4B. Be careful
and always on your toes.

The setting of the PRESELECTOR is

BOLD CITY HAMFEST
1644 MILL CREEK ROAD

JACKSONVILLE , FLORIDA 32211
PHONE (904) 725-5473

immaterial, although some peaking of the
signal can be noted with the PRESELEC­
TOR around the 15 to 10 meter positions,
but this peaking is only in the order of 3 dB
or so.

For those of you who might have the
desire to know what frequency range you
would tune using these special crystals in the
"normal" manner, just subtract 11.1 MHz
from the crystal frequency to determine the
low end of the 500 kHz tuning range. For
example, if you have the crystal which
would permit tuning 146.0-146.5 MHz se­
lected, and you use it in the normal manner,
the low end of the PTO tuning will be at
(37.863750 minus Il.l) MHz, or 26.763750
MHz.

. ..W5ACK

Editor's Note:
International Crystal 's type CS-D5,

+.0025% crystals cost about five to ten
dollars. Their oscillator unit DE-5 can be
processed and adjusted to within . 00 0 1% for
considerably more . The standard CS·05 37
MHz crystal costs in the neighborhood of
$7.50.
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Walter W. Pinn er WB4MYL
73 04 Lorenzo Lan e
Louisville KY 40 228

CONVERSION

OF

PO

G. E.

ER

LO

INDUSTRIAL

TRANSCEIVERS

M any of these units are sho wing up at
hamfests in the $20 to $40 price

range . They are available with either a de
vibrator or a 11 5 ae built-in power supp ly. A
receiver sensitivity of .7 /lV and a trans­
mitter.... output of 3W is easily obtained with
the following information.

Necessary Equipment

Grid dipmeter or indi cating waveme ter ,
50 /1 A to 100 /1A meter (almost any vom
will do if a separate meter is not available) .
A 50n dummy load (2 parallel lOOn 2W
resis tors) or a No. 47 pilot lamp an d the
proper crysta ls. Crystals should be purchased
from a re putable supplier. The cost will be
about $12 per set and you should su pply t he
fo llo wing information when ordering.

Receiver model number (stamped on side
of chassis );desired receive freq uency (14 6 .94

MARCH 1974

MHz); oven or non·o ven ty pe (these units
usu ally are non-oven ty pe) ; transmitter
model number (sta mped on side of chassis);
and transmit frequency (1 46 .94 MHz).

While you are waiting for the crystals to
arrive you can perform the following modifi­
cations.

I . On the transmitter chassis, co mpress the
coil at C l 19 tightly together (all the
components referred to are plainly
marked on the chassis top).

2. On the transmitter add one turn or
re-wind with one addi tional turn , the two
coils at C- 124A and C-124B.

3. Jumper out the 2.7 K 2W resistor connec--ted to J] 14. This is und er the chassis and
near the 6AN5 output tube .
This completes the modificati ons. All

that remains is realignment. When the crys-
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Fig. 1. Transmitter

tals arrive, insta ll them in the proper socke ts
and you are ready to align the transmitter.
Connect an swr bridge and dummy load to
the antenna connector. You may also use a
No. 4 7 lamp as an indicator/load . When
pro perly tuned the No. 4 7 lamp will light to
normal or better brightness. Remove the
6AN5 outpu t tube fro m its socke t. To key
the tran smitt er for the following steps,
depress the red test switch located o n top of
the chassis near the contro l head. Apply
power to the unit and with the dipme ter or
wavemetcr set to about 12 MHz, couple to
coil L-I03 and adjust L-l03 for maximum
indication . In the same manner adjust L-I04
for maximum indication at 12 MHz . Set the
dip meter for 36 MHz and co u ple to and
adjust L-I0 5 for maximum output. Set dip­
meter to 73 MHz, couple to and adju st
C-1 19 for maximum o u tp u t from L-l07 . Set
diprneter to 146 MH z, co u ple to L-I09 and
adju st C-124 A for maximum output. Rein­
sta ll the 6AN 5 tube and using the sw r bridge
or No . 47 lamp as an indicator, key the
transmitter and tune C-124 B. C-12S (P .A.
Plat e) , and C-129 (antenna tune) for maxi­
mum output. Double check the output at
the 6 AN5 tank coil fo r 146 MHz output
with the d ip mete r. This completes the tran s­
mitter tuneup.

Receiver Alignment

Cou ple the dipmeter or wavemeter to the
bottom of Z-306 and adjust Z-305 and Z306
fo r best ou tpu t at abou t 139 MHz . Only a
slight adjustment inward will be necessary
on these two co ils. If you have ordered
crystals for simplex (transmit and receive on
the same frequency) you may use the
transmitter as a signal source for the remain­
der o f the alignment by connecting a jumper
from any red B-plus transmitter lead to any
red B-plus receiver lead. The dummy load
should be moved from the antenna jack to
the antenna relay below the chassis. Connect
the load to the relay terminal that connects
to C-125 the antenna tune capacitor. Con­
nect the 50 J1A meter betweeen the green
limiter jack, near the volume contro l, and
ground . With the B-plus to B-plus jumper in
place, adjust the foll owing in the order
given: Z-304, Z-303, Z-302 , Z-301 , T-301
for maximum meter reading . Once this
preliminary alignment has been accom­
plished, move the meter to the orange Disc.
jack . Adju st L-307 for a "0" curren t reading.
You should be able to vary the receive
crystal frequency for an indication above
and below O. Having done this, you know
your tran smitter and receiver are on the
same freq uency. You may now make a final

8 Q('
( ;.

~G08G~
•• ® ® C ®"

o "S0 8
T 321

0> GAIJIIO 0 0 0®
Z301 ~:v Z3Q6

® o @ 00
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,,°'08° 0 0® " ® o ° °
Fig. 2. Receiver
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IN THIS AD?

a begi"", ', gtide 10 radio'le~lype

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

Would you like to know:

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

article ever published in a Ham
magazine

• What to do if you receive a picture
of 'T he Swedish Nude " (below)
in the European format '

••••••~~$O$OW.~A*.A'
••~.o*'*••******A.~O••~O.~
.~o~o~••• o . o~••~•••••Oo, *•
••'~A~*•••O. O.*O. *O~*~$
.,~*~ ~~~**~••••••••A.~O

~.~.~~.~. . .
~•••••••••O~UOA*'.O

~.~.~••A$*.O••••~.W~WO
••••~••~*,.OU•••OUUo

IF SO, THEN BUY THIS BOOK.
from 73 Magazine. Peter borough NH 03458
•They t ried t o preven t us f r o m Publish ing
a tr ansc ri b ed picture of t he Swedish Nude ,
but we did it a nyway!

receive r tuneup . Remove the 6ANS tube to
redu ce the signal and with th e meter in the
green Lim jack . as before adjust Z-304
thro ugh T-30 I for maximum meter reading.
You may wish to reduce the setting of the i-f
gain control for this final adju stment. Re­
move the Bvplus jumper, dummy load, and
replace the 6AN5 tube.

Final Frequency Adjustment

While receiving an on-the-air signal such
as the local repeater or other station as a
standard , meter the discriminator current
and adjust L-307 for 0 current indication.
Reinstall the B-plus jumper and adjust the
t ransmitter crystal trimmer (freq, adj .) for 0
reading . Your receiver and transmitter are
now on the reference station's frequency .
The modulation or freque ncy deviation is
adjustable up to 20 k Hz. An on-t he-air audio
report is the simplest way to make this
adjustme nt , if necessary .

Service Hints

Belo w is a list of common problems you
.

may ex perie nce .
Relay chatter - replace the bridge rectifier
on the bottom of the power supply
chassis - a co mmon failure . 100 piv IA
diodes are o .k .
No or weak receive- i-f t ran sform ers T320
o r T32 1 wil l o pen whe re the coil lead s
attach to th e terminal internally . This is
easily re paired by removing the tran sformer .
Disassemble and resold er the connection .
Poor audio - mike voltage is developed at
the cathode of the 6A K6 transmit ter tube.
Check for proper transmitter alignme nt,
good 6AK6 tube, and replace Cl 09 the mike
voltage filter .
Unable to align transmitter - several units
converted had faulty trimmer caps. C-I I?,
C-I24 A&B , Antenna tune . Mechanically
these caps would rotate, but they did no t
change electrically . This fault may be detec­
ted by a slight irregularity in the force
needed to rotate them .

In conclusio n, mobile units seem to be
less expensive than units with ac supplies.
Should you elect to build your own ac
supply . you will need the following voltages :
B-plus - ~OOV dc (Q! 145 rnA , re lay de - 9V
de (Q! .5A. fil. ac - 6 .3 @ 5.5A o r 1~ .6 @ 3 A.

...WB4MYL
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FCC RULES

A ND REGULATIONS,

PART 97

Continuing from December, the complete test of the FCC Rules and Regulations
pertaining to the Amateur Radio Service.

Sybpart F Radio Amateur Civil Emergency
Service lRACES)

Sec.
97.215 Llmltatfous on use of stations.
97.217 Hours or opera tion.
97.219 Points of communica tion .

72:;:) nnd 14.220-14 .230 kH z a re a lso uve nable in
Alaska . H a wa ii. Puer to Rico. a nd rue v trstn Is tunda :

97.193
91.195
97.191
91.199
97.201

~H~ICAL R~QUtU:WENT8

s 'requeectes anliable.
Classlftcat!on or emtsstone.
Transmitter power.
Equipment requtremente.
Alleviation of barmrut tnterterence.

TECHN ICAL R EQUlJU:M E NT8

97.203
97.200
97.201

97.200
97.211
97.213

OPEtu.TINO R E QUJUIl&:'t"TS

Operator r ecu treme nte.
Operation at other than licensed location.
AvallabUity of slatlon authorizations and

operator licenses.
Radio etancn log.
Station tdennncatton.
Tacll cal call signs.

USE or S TATION8

§ 97.193 Frequencies available.
(a) EXCE>pt a s prorlded ln pa ragraph (e) of t his

eect ton, the . following trt'(lu~ncr and frequency bands
and associated emtsstous art' available on a nouexclu­
sin' be sts to the Indtvtduet ctess of s ta t tons or units
or s uch s tations in the Rad io Amateur Ch'U E mer gency
S€-rvIee.

( 1) t OOT U"(' only loy uuthorfzed st a t tons or uutts of
such sta t ions whlch are operan-d under the d trect
supe rvislon of duly designated aud respouslble officJal'i
of t he ctvtt detense organlaatfun :

I U~ E" or rreuuenctee In t h l' hand 1sn(l-201lQ k lh I~ lI11 bjl'c t 10
t he prior ity 01 Ibe Loran s)·s t l'm 01 r nd lo nn v lg ntlOll In tb lll
band and to the geog r a p blca l , f requency, emission. nnd IIO Wer
nmttattons cont nlned In 191.61 01 t hl> r ules govl'rnlnl:' a ma­
te u r r a d io eta noee nnd o pe fll. to fll (Subparts A tbrougb E o r
tbl lil par t ) . Tbe use 01 thue frequ eueles by ~ ta tlons autber­
Ized t o be o perated In tbe Radio Amateur Civil Emergency
a eeetee sball Do t be a bar t o expanaton 01 tbe r a d lo na v1l:'a tlon
(Loran) service. and lI ucb use , ball be con~ldered t e mporary
In me IIl" n ll(" tbat I t sball rem ain lI ubject t o cancellation o r
to revblon. In whole o r In pa rI. wltbo ut bl"arlng. wbenenr
the CommlB.!llon shall dO:"e1D IIUC h ca ncellation or revblon 10
be necellll8ry o r desirable In tbe IIgbt o r tbe pl10rlty wUhln
tb l, band o f t be Lorn n llys lem 01 radlonavlgllt lon.

( 2 ) For use by all autuorteed stauoas only in the
continen ta l United States. except that, the bands 724a-

( 3) For use by all authori&ed staUOIl8 :

I For tile In eDlerceo CY a ",all wben r equ l",d t o malle Inl tl.l
eeetae t wttb mllitary amtl ; . 110. f or communi cation wltb
DllUtary statloo' 0 0 m atten ",qulrlng coordination.

A Ntllo,·/zrd emiliio n
O.lA l , 1.1 Fl.
O.IA I , un.
o. ra r . I.IFl. GA.S. GF3.
O.lAI . I .IF1.
O.IAI . I.U'1.
O.lA t . I.U' l . 6AS, GF3.
O.lA l , 1. l F 1.
O.IAl. I. U' I. GA3, 6FS.
O.IAI. 1.1 F l .

AIIIJaori.f~d ~fll iIt,Io"

O.tAl . GA3.
O.JA l. 6A.3. 6F3, 6A4.
O.lAI, l.lFl , 6AS, 6A4. 40F!.
O.lA t , 6A2, 6F2, 6 AS . 6F3. 6.14.
401<' 3 .
O.tA l . 1.lFl, 6A.2 , 6F2. GA3. GA...

" OF 3 .
O.lAl . 1.1Fl , 6A2, 6F2. 6.\3. 6 A.. .

40 F3.
O.lAt , i.ts-r . eA 2. 6F2. GA3, 6Af ,

40F3 .
O.tAI . 1. 1Ft. 6A.2, 6F2. GA.S. 6 A... .

40F3 .

a.45.17-145 .7 1
MHz.

146.19-1"7.33
~HI .

220-22:1 :\IlIz _

Freqlleocy ....
frequency balld. :

3991 kOz
'

8

28.55-28 .1 5 MUz__
29.4 5-29.6:1 MHz __
00.35- 50 .75 '-I1h __
63 .30 Mn z l _

:i3.3a-53.1S l\lH z__

Frequency ba nd:
3 5 10-::516 kll z~ ~ _
35 16-3:>;:;0 kllzl~ _
39S4- 3iHlO 1o. IIz _
709i - 1103 1o.IIz _
11 03-712;; k llz l _
1245-72:>:> kllz l _

U041-1fO:i3 klh _
U2ZQ-H z:m IiHa , .
2 10-1. - 2'10 :13 klh ~ _

I T he a valillb lll ty ot the Irf'quency bll nd ~ 35 16-3:;:;0 kH z.
n03- 112:; kill:, 12-13- 7241 kHz. 1253-7255 kllz . U220-1tZ22
kH z n nd 1422S-14230 kHz l or 11 ~1" d lll1nj:: l>e r locb of a Clunl
chil uereese emergency III lim ited to the Initial 30 da,' s o r
Much emergf>oc1. unle n otherwlllt!' o r d l"r ed by tbe COlDmlSlllon.A Nthol'i.:ed eminio ,,"

O.lAl , 1.11"1, 6A3
O.IAl , 1.1Fl, GA.3
0 .1A.1 , 1.1Fl
U.1A 1. 1.11<'1. 6A3, 6 1<"3

Fr"<luency band :
180 0--182:> kHzl _
1915-2000 kHz l _

3 :>00-3510 kll z _
3990-40 00 klll: _
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(b) The serecuon and use ot specific rrecueuctee
within the a u thorized rrecuencr bands by stations In
the Radio Amateur Civ il Emergency Service sha ll be
In a ccordance with a coordinated local a ren and adja­
cent area civil defense communications p lan and applf­
cable rules of thi s part.

(c) Except a s provided in paragraph (d) ot this
section, at such time as allY or all of theae rrenuencr
bands are wttndrawn from a va ilab il ity to stations eper­

a tlng in the Amateur Rad io Service. such bands shall
be jointly e vaueute to stations in the Radio Ama teur
Civ il Emt>rgpncy ser vice a nd to s tations in the military
s e r v ices for t rai ning a nd ta ctical operations. A t tbat
rt me, ill area s where interfe rence m ight OCCUr, local mu­
t"uli arr a ngements sha ll be made regarding times of
ope r a tion s uch a s to preclude o r sat is(actorily a nevta te
tnterrerence. III time of actual ctvn defense emer­
gency, s ta t ions In the Radio Ama teur Civil Emergen....y
Service sba ll have a bsolu te priority ,

(d ) In tbr- ba nd Z'lO to Zl-5 ~IIIz, stations opera t fng
In the Radio Amateur Civil E merg('ncy service s ball
Dot a t any time cause harmful inter ference to tbe g ov­
ernment r adlolocat lon ser vice.

[e ] A repeater s ta t ion In the Radio Ama teur Ch·n
Euwrgt'llcy s ervt ce may opera te on any trt'qul'ney , and
wttu any associated emtss ton, above LO Jolll z ltsted In
paragraph (a) of t his eecttcn. except for 2'20 JoIH z to
2'_~ Mlh.:.

[197./901 (a) am nld f'd and (e) added ell. 10-17-72,'
VI(72) -1]

§ 97.195 Classification of emis sions,

(a) F or the purposes ot this s u bpart, the authcr'lzed
emrsetons, as coutatned in t.I:le table ot 1 9i.193, are

d ell ned as follows :

O.lAt-Continuou l WUTe telegraph,.
1.1Fl-Freque Dcy I hltt telegrQph,.

6A2-TeleS"raph, amplitude modulated at audio [reque Dey.
'F2-Telf'graphy frequeDcy m odulatf'd at audio trf'queD<,y.
&A.3--Commerclal quality llUplltude modula tel! telephony.

6F3--Narrow hand treqneliCY 01' phaae m odulated telepholll.
fOF3-Wlde banI! frequency 01' phue modulated t elephoDl,

8A.....-Amplltude modulated ' aaJOllle .

(b) On trequendes wbere wide band trf"Qoency or
phase modula ted telephony (40Fa) Is autbortsed, nar­
row band (reqoency or phase modulated telephony
(6F3) may also be employed; simil a r ly , where com­
mercial quality amplttude modulated telephony ( 6 A 3 )

Is authorized, single or double sideband amplitude
modulated telephony, with or without carrier or with
reduced carrter. may arso be employed.

§ 97,197 Transmitter- power.

The transmit ting equi pmt'nt ot a radio sta tion In
tbls servi<'t' shall be- adjusted In 8u('b ma nner as to
prodoce tbt' m inimum radia tion necessary t o <'8. r r y out
tbe communlestlons d t'8lred. Xo s ta tion ofl('raUng
In tbls service IIha l! U J;(' a d lre<'t ('u r rt'nt plate power
Input to the va cuum .t u be or tllOt'S su pplying ener gy to
the n n tenna in ext'ess of th nt permitted to be used by
a li censed ama teur radio st a tion when operated on
the sa me t r eq ll('ndes or in the sa me (requenc)' ba nds
in a ccordam'e wltb the provl!lions ot tb{' rul t's gO\'er u­
i ng a mateur rad io s ta tions and ope rators (S ubparts
A t brough E ot th is pnrt ) ,

§ 9;.199 EquipmE'nt requiremt'ftts,

( a ) Except unller tbe cond itions li'fIt'dfif'rl In para ­
grapb (b) ot thlll Se<'tiOD, ail stat ions Aut horized to
be opf"ra ted In the Ra.dio Amnteur C h ' n E mergency
St'rvke sba ll be ca pnble of receiving on tilt' ;:;;J me (r~

1I11 t> II{'lps or (rp(l\wllcy bands utilized tor tran1<mission,
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( b) WhPD a station In th is service Is oper a ted only
on a slnglt' frequency or f requen('y bo nd t or c ross-ba nd
operation in comm uutca tron with a s tation or sta tions
opera tfng on another rrecuencr o r in a eorber frequenej­
band , or In other services, such s ta tion shn l! be ca­
pa bte ot recetv tng the s ta tion with wh lcb it is com­
m u III cutfng;

(c ) Thf> direct modul a tion ot an oscilla tor with a
frequency s ta bil ity less tban that ob ta lna ble with
crysta l con t rol, or the radiation of a sr enar haYing
almulta neous a mpli t ude and rrecueucr or ph ase modu­
la tion, Is p rohibited on r requeocres bel ow 2:.'0 JoIll z.

§ 97.201 Alleviation of hannful Interterenee.

(a) When emlsslous ot stations In t he Rad io Ama­
teur Civil E mergency Seretce, other than those neces­
sary to ea r ry 011 tile d esi red commu nica tions, ca use
bnrmrut In terrerence to s tations In this or any otber
ser vice, the Oommtseton may, In it s discretion, re­
quire npproprfate technical cha nges in the equipment
to enevta te tbe Interference.

(b ) When t be em issions ot sta tions In the Radio
Ama teur Civil Emergeney Service tbat a r e necessary
t o ca r ryon the desired commu nications ca use harm­
tul In terference to sta tions In other radio ser vices, ap­
propr te to nctron shnl l II(' taken to auevrate such In­
terrerence tneludlng; It neccssa rr; the suspension (ex­
cept during ttmes ot an actual s ta te ot civil emer­
gency) of Huch t'mlSlllunll a s cause the interference,

OPERATI NG REQUIREYEXTS

§ 97.203 Operator requirements.

( a ) No person shall operate a station in the Radio
amat eur Civil Emergency Servlee unless (1 ) that per­
son bolds a valid radio operator li cense or the proper
grade, as described In this secu on. and ( 2 ) that person
bold" a vnud wrtueu cer ti fi cation by the ch ief ot the
local, reglenal, or st ut o Chil Dorense organization ot
the area in which he ser-ves that II(' has 8atlllfl (~ 1 all
fede rnl, sta te. nnd tocat rr-quh-cmen ta (or enrollment In
the Ch'U D (>(('!lIlC organ ization liS a radio operator and

Is e ctunur enrolled thereto. Kll('h cer tifica tion s ha ll
clenrly Indicat e that a det ermlnn tlon ha s been made
as t o h is loyalty t o the Untrod Stutes lind genera l
relinblllty In accordance wit h t b l' procedures descrtbed
In tbe al iI_roved civil d t'(t'u M' eomumntcattons plan (or
tile n rea concer ned. (1..;( '1' If !li. l H.1( H and 91.109, )

(b) The person malilimlat iug the k('y of a manually
oporruod rndiotelegrnph t ruusmluor of a eta uon nu­
thoj-lzed to operate in this service s ha ll hold either
(1) any class or amateur operator l it-elise Issued by
tbe Commis sion, other than tbo 'recuntctnn or x ovtco
Clnss, or (2) any c1a!'<lI of eouuuercin l r ndiotelegrnph
cperntor n cense Issued by till' COIllIDIs.<;lon other than
the T emporary L lmitNl H:ulio\('I('J: r:lph ~lld Class
Operator License, t ngl' lht'r with tbp (."{·r tifica tlon re­
q uirt-od In aeCOr dtl. llN.· wit h t hp IlrO\·j ....il' ll1< o( paraJ:ralih
( :1 ) ot this S(-'ction.

( e ) Rx c('llt a 8 1<1'{'(~iJh'Il U :,' pro\'hh'd In pRra>:r:lphll
(a) :m d (b) ot this S~tiull . UIl)' l'llrl ti Oll in the Itntlio
Allw tenr Ch,n Ell1crg{'I1(':" ~{'I'\'il'(' llltl:" h(' opernh't1 hy
the holdt'r ot any clal'll'! of amah'lIr or commerdal
radio opera tur lI('ell....e ISSllt'cl hy lhe Cmu lIli"sion otht'r
than a Temporary I.hlllt t'll H :ullu l l' l ( '~rl\ llh HI'('OIlU
Cl tll<lI Opf'rator Lict'uw o r a u Ail'l' ra n IL'ldlot cl (>I 'hnn e
Opera tor Aut horization : l'r o l"i " ,.,I . T ha t, wh('n I<ueh
operatiolJ Is l't' r (orull'd II}' t h l' hohIt ' r u( a Xovlce Class
amateur Oll>t" rntor lI('{' ll"l' (lr to", t ill' !Inhli 'r u( a ('( ' IIl­
Dll'rd nl r ndlotelt'phoJle or radin!f'!l-Itr:l!'h th ird ('llIll'f
0I)l·rll tor Ilt'{'ll 1<Cor f(·s t rid ('(1 Il l lot' ra t, ,r I,,,rillIt ; (1) ;.;nell
opt.' ra!nr ;.;hn ll be I' rohihill'tl (1'/"11 III H I, ilJ ~ Imy IIll ju"t­
ITWllt1< that mil:" rt·."'II!t ill 1l1l111'UI'('I' I l'llll"l ll itt{'r 0ll/ 'I'll'

99



tron. (2) the equlpuu-nt SlH1 1I he :<0 rlr -s fguerl and In­
s m lt cd t lntf none of tln- OlH'rnli oll >: IL P\'{-';:;:ary to be
l'"rfnI'Hlet! during' the course of t hr- ncnuut rendltfon
of the sor vteo of t he stntton Illll~" , 'allS(' off,fl"('qu('nc~'

opern tton or result in H Il ~" unntuhur-lzed rmlluflcu. null
(3) anv nN·,lt-d adjnstuu.nt-, or IIII' 11"'lIs llllttl'l' t b.tt
mny alt('Ct the proper IIp,'rali,,n of tlu- s t ntkm "hall tn­
f('g:nlarly mnde by or unde-r the Iunm-dlate "UIWf\·I·
s ton nud respon..ihlllt~' of tln- hokh-r uf ofthor an mua­
tour oncraror Iteense olll,'r nm n tbe Xuvir-e CI:l:-:S or a
couuuercrnt rndtotelej.hom- o r rn,1if'(t·!I'r.:ral,h Ih-st or
seeotul cia"" opera tor ltceuse.

(d) AU adjustments or tests diu-lug or coincident
with the Installation. 8('l'\"icinA" or mutnr euence of the
tran!<lllittlng- eqntpment of a st a tion in this ser vtce
81mB 1)(> 1I1Ud,' onl~' by or nuder the immediate super­
s tston lUIII rl'spollsillility of t.he holder of enber (1)

an amateur operator license other than till' Novice
Clus!I or (2 ) a commerctet rndtotetenncne or radiotele­
graph urst or second class operator license iSSIlM by
HIC comuu-ston. who In addition holds the certifica­
tion requtret in accordance with the nrovtstons ot
1.a l",q.;" l'a plJ (a I of this sect tou.

§ 97.20j Operation at other than licensed location,

A stnnon in this ser vice. or any unit tuereor, may
tx- OIJNat PlI at any location in accordance with the ap­
Ill'Ol'I'd ct vn defense ccmnmntcn t tone plan for the
an-n cone-mod. in the discretion of and as directed
by ti ll' Ch'n Defense Radio Officer, without notice to
tho Conunt sst cn and without limitation a s to the length
of tune within which such operation takes place : Pro­
v il/n 1. Tha t nothing in thte section tdJtlll be construed
to wntve tue nl'C(>sslty for modlficatlun of the author­
lzu t.lon (If a s tnuon in thlR s('f\' it'e when the address
of the ttceusee or the baste locution of the s ta tion Is
cha ng-I'l] , Ill' for UIlY other reason where, because of a
cnunce of t he communications plan or other rea son.
th.. turormntt on heretofore rurutsued thl' Commission
wnn flU' orig-inal uppllcntton mn v h(> mntl'rlnlly al­
t{'r,·,l or eh nnged.

§97,207 Availability of station authorizations and op­
orator licenses,

( n) 'I'he o"i~illal st a tion a ntuonea lion permltt.lug
Olll·rlll ion (lr tlu- tteensed amateur station in rue Radio
Amu Il'n r Civil gnH-' rgency Service, or a photocopy
Uwrt'of. l'ha ll be permanently nuacued to eacu truus­
mlttor Hf s uc-h !\t at ion , including t'acll tl'!m""mltter
which is ('UI'!lble of being operated and int('nded to be
0ll(' ratcd il:ldell('udl'ntly at different locat!onl;, If the
t rall !< llliltl' r i !ol r poadily accessiblt'. or, if tbl' control
IJo!'ition i!ol loentl."d at a place other than the transmit·
t('r locut iun. it may be posted at the control position:
Pm r;ded , 'i' llllt, whenever a photocopy of tbe station
tlulhorizUlion Is u tlllze-d in compHa ncl;' with the re­
qni r Clll l'll1 of th is paruA"raph, the orlg-inal s ta tion au·
Uw riza!i(lll !<ha ll be mfld(> avuilnbl(> for Im:p<>ction npon
rt'lI sUl lal, lp 1'('( \ I1 I';;t from any nutllori ZNI r('IH'l';;entntlve
of thl' F ,'lIpl'n l Gm'('rnl:ll l'ni.

( h I Tlw ol'igiuul radio operator licf>nsl', or a \'eri­
tiea ti"" 1';11"(1 (FCC }I'orm 7G8-lo') in the ca"e of the
IwldE'r of a commercial radio oll('rator !ic"";.:e of the
d iplullta t ~"JI(' , of th(' ollH ator controlling- the ('missions
(If a sl a lion lluthorlzed to be 011"rated ill tbis sl'rvice
t Ol-:"I' I11l'r w ith tlw certification l'pquil'{'d by § 01,203(8),
t<11l1 11 hI' {':lI'f iNI on 111ft pers on or kl'IJt imlllediately
a \',li lalol(> al lilt, Illace where Ill' is (Jpl'ratlng the ata­
t lfl ll (oJ' n ll~' int1<'lIpndent unit of a s ta tion : PrOVided,
'1'l1 a l, whl'np\'('f II verificat ion curd (FCa Fonn
7:-, '" F 1 i.. nl illz,'d In cOlllpllant"· wllb the requirement
"f l hh 1':l t" ;\L: ra ph . the original opHalor IIceuse sball
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I,,' 11':1>1" a n li lalol(' for inspect ion IIIWll ren sonaute re­
quest from an authorized n-presentattve of the Federal
Government,

( c) wuou a licen sed amateur sta tion , or an inde­
pendent unit of eucb s tu uou. I", opera ted at a rocattcn
other than that snowu in its uconse ill courpttu nce wnb
the provisions of tbis s ubpa r t . the ba st e amateur stu­
tioo license required hy Rnhl larts A through g of this
part need not be readily ava il able at the sta tion or
unit location, but sha ll be made available for inspec­
tion upon reasonatue request rrom an~' uu tbortzed rep­
re-enrattve of till' Federnl Government .

§ 97.209 Radio station log.

(a) Except a s otherwise expressly provided In this
subpart, there sh a l f be rnn tn ta lned at each radio ama­
teur civil emergency statlen, or unit of such station,
an accurate log of all operations, The following In­
formation shu Il lie recorded in such station log:

(1) The name and address of the station licensee,
the regularly assigned call sign of the station and unit
number it any. the nauie of the radio amateur civil
emergency network or networks tn which the station
Is normally operated, and the d .c. plate power Input
to tile vacuum tube or tubes supplying energy to the
transmitting antenna system. This Information need
be entered oniy once in the log unless there is c change
in any ot the Items specified in this subparagraph, but
the origiuftl entry and each change sha ll show the dute
on whieh the entry was made.

(2) Tbe date and time of beginning and e-nd of each
period durinJ;" which the st a tion was operated, the pur­
pose of such operation, and the frequenelea or bands of
frequencies on whleh the operation took place,

(3) The call signs or other identification of all sta­
tions or units of such stations with which communica­
tions are establ1shed or attempted during such period
of operation.

(4) The signature of the licensed operator on duty
and In cbargo of the operation of the station or unit
of such s ta tion during each period of operation, and
the signature of eucb licensed operator who manipu­
lated the key of any manually operated radiotelegraph
transmitter ot such st a tion or unit, The signature of
tbe operator sha ll be entered with the date and time
at the beginning and end of each period during which
he performed the f(Jrt'~oing- dutles, and at least once
on each pag-e additional to the first page, covertng- the
period for which he was tbe respoDsible operator. The
slgnntures of any additional opprators wbo 0pl'rnte Ihe
transOllttl'rs (s) during tbe regular watch of another
operator and details to indicate the periods during
which th(>y operatl'd thp transmlttl'r( s) sha ll hI" ('n­
tered in the proper form,

(5) Upon completi on of each period of oJlPratlon for
any purpose, there sha ll be t'nten'i] in the log a s u m­
mary of such OIK'ration descrlbiug the nnturt' thNl"Of
and, it message traffic or otll(>r record COllul1unlcut!om:l
were exchanged with otb('r s ta tiol:l:s. un l'stimate of th~

amount of sueh tratllc hnndled together with a rcport

on any unusual delays which were experienced in the
delivery of such messages.

(6) There s ha ll be no erasure, obliteration, or
destruction of uny part of the log of any station or
fltation lwit, Corrections shall be made by striking
o ut the erroneous portion and init ialing and dating the
cor rect ions,

(b) Mollile radio amateur civil emergency stations
or station nnlts, and portable radio amateur civil
l'merg-('nc>' stntlonlJ or station units, W}ll're not being
operated at pre-determined fixed locations. shall be
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exempt from t he r eq utreme u rs ot malntninlnl:' a log
to the extent thnt tbe ent ries r equ lrod under tbe p re­
cenne Ilaru./{ru.ph ot ruts sec tion an' ",ubstautially
contntned in the log ot another s tation o r stations
operating in the same radio amateur civil emergency
n et wor ks. All stations or stati on unils operatmg In
accordance with the p ro,'islolls ot this subpa rt shall
be exempt trom t be r equ lrements concem rce station
logs contained In Subpart D ot tbl~ part whenever it
Is shown tbat compliance wilb these r equirementa
would in terfere wttb Ole t>x I)('dltloU8 band ling ot civil
def ense communications or communication drills,

(c ) The cu r rent por t ion or tbe log Bha ll be kept
at t he loca tion ot the operating or control pos ition ot
the s tation or u n i t. Other portions ot the log sh a n be
r eta in ed by tbe li censee tor a period ot on e year. at
a pla ce deter mlnod b y the civil dl'tl' llHe Radi o Officer
t o be appropria te a nd advtsuble : Pr ov ided, That the
logs ot a s tation In thi s service s ha ll be made evenabte
t or Inspec tion u pon r ea sonable request by any eutnor­
Ized represente u ve ot the Federu l Government: And
prot.·idcd f u r t her, T ba t those portions ot any log
covering operation ot a station in t bls service in con­
nection wlth any actual condition jl"Opa rdlzl ng the
public satety or airecting the nationa l defense or secu­
rity shall not be d est r oyed unless prior a p proval t or
such destruction sball have been recetved trom the
CommissIon.

§ 91.211 Stat io n identificat ion.
(a) Stations operating In tne Ra d io Amateur Civil

E mergency Service shall idt:>ntlty themselves in the
sallie manner and under tbe same conditions as pre­
scribed in Subpart D ot this P a r t. except tba t :

( 1) Add itional desi gna tor s to Indicate portable or
mobile operation . or to indicate operation at a loca tion
otbl' r tha n that spectrted In the station ltcense, sh a ll
n ot be used.

(2 ) when pilgaged in network oper a tion , erter a
sta uon or uu l t h a s bei'n t ully hl('n tltled at least onee,
f ur ll ll' l' Id('u lltl('atlon by tha t s latloll or u n it may be
accolllpllshpd hy the use ot n hbr{','latf'li call s ign s
or otlll' r distinctive s h:n a ls prt,scrlbpl! by the c ivil d e­
t t"llse n a d lo OffiCt'r In lieu ot the c1l 11 silo':"ns ot herwise
n:>quirpll to be t ra u smittf'd by t ba t station or unit.
A r{'('or d ot sucb abbreviatf.'d call signs or other d is­
tinctivf' sh: l1a ls t<h a ll be lIla lnta lnPd by th f' Radio Offi ·
(°e-r a nd s ha ll be made available tor inspection u pon
rt'a80nable rt'fllWSt by any authorized rl'p resell ta tlv t:>
ot till" Federal Gov(>rnment.

( b) When t wo or more 8eparllte units ot a s tation,
whlcb is a utborized t o be operated In the Radio Ama ­
teu r Clyn Emerge nl:'Y SerYice, are opt'ra t ed ind(>pend ­
enttl a t ditrerent loca tions, ea cb unU shall s f"pa ral.f'ly
id £>utify i tself by the a d d ition ot a unit nnmber at the
e nd ot Its ca ll sign, When transmit ting by t elegraphy
s ucb additional identifica tion s ha ll Im mt"d lately t ollow
tbe b a sic ca U sign and t o avoid co n t usion with portable­
or mobile indicat ors, s baH not be sepa ra t f'd tbf'rf'trom
bT t be u se of tbe '!sla nt" o r tra ction bar, or othf'r
punctuati on mark or sy m bol.

§ 91.213 Tactical call signs,

Stat!onll opeorating in tblll ser vi<'f.', a nd indepen dent
u n its ot I!luch station!!, may be aSl!llgned taetlea l or .ie­
erf't ca ll ~Isnli by tbe Commission o r by l'om(>("tent civil
dett"nse authority , and may u t ll l 7.t" lm ("h tacti<'a l ca ll
s igns In lIt:>u ot t hf' cnU slsns appeoarlng on til£> s t a tio n
Ucens t:>s wht"n sUl:'h u s £> is d irf'Ctl"d by com{)E'tent civil
detense aut hority : Prov ided , That a li s t ot a ll s ucb
tactica l ca ll s igns assigned stations undf'r b is direction
sba ll be nutlntalnt"d by tbe ('jvll detf'nse Radio OffiCt" r
and shall be made a vailable t o r In slM.'l°lion upon r t:>a ·
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sona bre request by a ny autbortaed representattve ot the
P edera l Gover nment : And prov idrd furfhcr, Tbat
when s ucb tncttcet ('All sll:n !l are intended to be used
at t!mt"s other tban durtne ccrumuul cattons In ccnnec­
tlon with actuat or impendlug cond it io ns whicb appear
to jf"Opa rdize the derense or securt rr ot the United
Btatt's , 8 li st ot s uch tn cttcet can siltDs and the eta ­
nons or units to which nsstgned !'ha ll 1)(' turnlsbt>d
the Commission pr-ior t o sucn use.

U SE OF STATIOl'fS

§ 91.215 Limitat ions on use of s t a tions,
( a ) No s ta tion a utborized to be operated in thllt

servtce othe r than a cont rol et ano n as defined in th lll
subpa r-t. >l ba ll be operated tor the purpose of t ransmit­
ti ng ll n ~' signa l, message. or other eommuntcattons ex­
cent wit h tbe perm issi on nnd under t he oreruucnn t
con t rot (If me con trol «tntlon of t he net wor k In whtcb
it I.i epernttng : P,.ov ;,(cd o Tha t not hing in the ton' ,
1;'0101: sh a ll he const r-ued t o Ilr oh ih it 111f' t r u usm tsstou
by a ny smnou Of unit ot II s tut ton or such s tgua ts 11 11

llIay hf' 1J ('(·('I<.~ :l fY for t ilt" purpose of nlert tng or mn k­
Ing coutnct with tbe cout rot st ut ion of the network, or
for t ill" purpos-e of t rnnstuftt tug act ua l emergency ctvu
dt"ft:>n"t' r-ommuntcattous If t be cont rol s ta tion is di s­
nbted o r Is otherwtse tnorerauve.

( b ) :-'-olbing in tbl... seeuon !'hu ll lit' const r ued to
pr-es-ent tilt' " 1l1' ra tion of a etu t tou wh lch i-, :iIIl1w r lzPtJ
to be Olll;"flttPtI in tbis M'r vi('(" tur th t.' 100I rj M. ,.... o f br ief
eests o r adjustment s durlnt::' o r cotnr-utent wil b t he
iO!ltalltltion. seev tc tne o r nintntenance of s uch sm ttou :
/'r OI,jrl (",(. That tlit, trans ml "",h' ll.'l of thai st a tion d.urlnJ:
s u ch tests o r adj ustlll£"nts sball not cause ha rmful ill ­
terreeence to t ilt" conduct ot ccnuuu nlca t tc ns by any
ot uer stntten.

(c) Nt> .... tntton In t lrl... Sl'rvil't.' s hn tl be used to trnns­
mit or to reo-ire IlIt·s.~:lgt'>I fo r lr f re, nor to truusuit t

communtcattoas tor matertet com pensa tion, direct Of
ludlrt:>('t, paid or prom lSf'd.

§ 91,217 Hours of operation.
S ta tions in tbls 8f>r vlct> ma y be ofl(' ra tt"d a t rmch

times and undf'r such conditions as may bt' prescribed
by the Comm u nications Otl!ct:>r' or othl"r r t'spons lble
omclal ot t be civil ' d eff'n8e organization ha ving j uris­
d iction o Vt"r t be a rf'a wh lcb tbe station will 8('",t:> :
Pr od ded, Tha t tbe communications ot sucb sta tlonll
sball at a ll t1m(>8 be in aC'Cordanct> witb the pprml!ls ible
communications authorized In tb ls subpa rt.

§ 91.219 Points of communication.
Rtation!l in thl !l ~r\' Ict> lIlay collllllu niea tt' with each

other, wltb stations in tbf' H isa s t t"r Communicatioll!!
St'rvi('(>, an d wltb stationll ot Iht.' UnllPd Statf'S Gov,
('rnment w blcb arp a uthoriztod to t'x("ballgt.' cOlllm lln ic lI ­
tions w ith Btations In tbis !i('r\°il't" by tlit" particu lar
a~t:>ncy h aving control. I II a ddi tion, !< Ia t lon s In tilL"
t<t'rvice ma y communicat£>, tor t ht' IJurpw;€' of (':lchan/{·
Ing civ il d et f'Dse communieatioll!lo wit h a ny other sta ,
tlon in any ser vice Ilr ovid t:>d h .'l" tllf' COllllll lssioll 'H
rul('-", . w hcne\'pr s uch s ta tion il'! :lutliorlu>(} 10 comlllU'
Ilieate with s ta tions In the Had io A nuttpur Ch"!I EnU'r·
g'I' lIC)' ~pr\"ice by til(> pro\·lsi ons of thp COlrlmisslon'>!
rn ll's ~o\"('r llin.l: t ilt' <- 11l 1<>! ot Ilt a l lon cotH"t'rrlf'd or In
u("('ordauci' with t he JlrOl"i s iOli ll of § 2..10;:; of tb ilt
cha llter ,

TO BE CONTINUED NEXT MONTH
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Terry Fox WB4JFI
3612 Barcroft View #302
Baileys Crossroads VA 22041

ATV may be the most excmnq
"new" facet of amateur radio. The
word new is emphasized because ATV
has been around for over 25 years. As
a matter of fact , hams were among the
pioneers in television, both color and
black and wh ite. Unfortu nately, ex­
cept for a few isolated pockets of
activity, ATV has never reall y caught
on.

Two major reasons for this come to
mind. First, there seems to be a fear
of television by amateurs, both in
terms of cost and knowledge. Most of
the hams I talk to think that ATV is
going to cost a mint. In further
columns I will describe how to cut
comers in assembling an amateur tele­
vision station. As far as knowledge
goes, television really isn't hard to
understand if you take it a little at a
time and use the right sources of
info rmation. Probably th e best book
that I have seen so far is Photofact's
Television Course (No. 20595). It
doesn't use large words or fancy terms
that take an engineering degree to
understand .

The other major reason ATV isn't
too popular seems to be because of
the bandwidth {6 MHz or morel . ATV
is limited to the 420 MHz band and
above, with inherently shorter range.
In addition to this, at least in the
WaShington UL: area, there are a lo t of
tall buildings, which tend to limit the
range even mo re. As if that weren't
e nou gh, qu ite a few of the ATV
enthusiasts live in apart ments, and as a
consequence of this ATV here has
started up and died several times.

An idea that we have come up with
to combat this is an ATV repeater.
It 's in and out frequencies are 439.25
MHz and 427.25 MHz respectively.
These frequencies are already set aside
for ATV in our area. The machine
itself is already installed and operable.
As usual the holdup is with the FCC.
The repeater application itself has
already been approved, but we have to
fil e a specia l requ est for a waiver
because of the frequ enc ies involved. It
seems, for some obscu re reason , re­
peaters are allowed only in the
442-450 MHz section of our 420450
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MHz band. This portion of the band is
already being used for FM repeaters,
FM simplex channels and control
links. In addition, since we are talking
about television, the total bandwidth
involved is about 12-16 MHz. It 's kind
of hard to put this in an 8 MHz slot.

The repeater is being supported by
a new club called Metrovision. It was
fo rmed last Sep tem ber by a group of
hams try ing to establish ATV here in
the Washington area. In addit ion to
keeping the repeater operating Metro­
vision is also helping local hams fi nd
equipment and helping them to get it
working after it has been found. We
are also giving talks to area radio
clubs. Since we are a new group we
cannot handle many requests from
outside the DC area, so what I hope to
do is answer many of these questions
in this column.

Each mo nth I will describe parts of
t he repeater, some of the easiest ways
to get on ATV, sta t ion accesso ries,
and discuss ideas and co mments sent
in to me by others. Hopefully , when
we show how simp le it is to get on
ATV more hams will discover this
exciti ng mode.

An ATV repeater is a little mind­
boggling when you stop and think
about it . Instead of trying to describe
your latest home project or addition
to the family you just set up the
camera and show it to your friends.
Communi ty projects are limitless,
from te levisi ng local parades to hosni­
tal patients, to visual coverage of area
wide d isasters with mobil es and
porta bles. Instead of having to hear
someone else's report on the usua l
traffic jam duri ng rush hour you can
see exactly what it looks like. How
about when Bell Telephone has their
Picture-Phone available inexpensively,
being able to see into your home from
your car via the repeater's videopatch.
Another idea that comes to mi nd is to
link several repeaters together via
microwaves so that someone can
actually see whomever he is talking to
in another city many miles away. The
posslbitl tes are limi ted only by ones
imagi natio n (and maybe the FCC). It
is interesting to note that, according
to re lia ble sources, the FCC cannot
mon itor ATV because they cannot
afford to get the necessary video
equipment!

In case you're questioning the
above, mobiles and portables are pos­
sible. In fact , the repeater isn't even
on yet and we already have two
mobi le ATV stations capable of go ing
on the air! One is Mike WB4DVD and
t he other is me. Inc identa lly, many
thanks to Bruce WB4YTU, t he Metro­
vision sta tion trustee, who has done
mo st of the work on the repeater.

As von can see there are many
possible uses fo r ATV, and it isn't as

hard as it sounds to get on. There a re
quite a few topics that can be dis­
cussed in future columns. but the
most important topics are the ones
that you want to hear about. So,
please write and tell me what you
want to see. Also, I'm looking for
good ideas and tips to pass on to
readers.

Until next time, BCNU on 439
ATV.

FLASH!
On January 25, our repeater license

arrived from t he FCC with a six
mo nth waiver to use 439.25/427.25
MHz as our input and output fre­
quencies. Our call is WR4AAG .

WB·IjPI

W2NSD continuted from page 3­

regulations affecting amateur radio
should be gotten to the amateur maga­
zines. Ways in which ama teurs can
help situatio ns should be gotten to
clubs and club cou ncils via news­
letters. Tape cassettes fo r club
programs could fill amateurs in on
what is happening and how they can
help. These could be played over the
air via repeaters and by official news
stations. In this way the response of
amateurs to threatening legislation
could be organized and better use
made of Congressional pressure.

And what would such a Utopian
setup cost us? About $100,000 per
year would do a fine job, and that
wou ld include everything. That's less
than 50( per licensed ama teur per
year. Is there any amateu r who would
no t put up th at much to keep t he
hobby healthy?

220 MHz?
No word yet from the Commission

on 220. There has been some talk, in
view of the stiff fight put up by the
amateurs, particularly through Con­
g-ess, of going the Hobby Band route.
Boy, oh boy, do we need a lobby in
Washi ngton! So much of the decisions
on these things is involved with poli­
tics rather than reason .

A lobby in Washi ngton wo uld make
mince meat out of these attempts to
slice up our bands and take them
away. They would not only keep their
finger on the pulse of the FCC,
finding out where the pressures are
that are zinging us, but they would be
in touch with Congress and they
would let amateurs know, via the ham
magazines, where they could help.

73 MAGAZINE READERS CAN
SAV E 5200.000.000 IN TAXES

The readers of 73 Magazine wi ll pay
in about $200,000.000 in esta te taxes
at the current rate of taxat ion. It is
very patriotic to support your qovem­
ment and all that , but as far as I can
see every dollar of that can be saved
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Call IRS toll free
No matter where you live, you can
ca ll the IRS toll free for tax
assistance. To find the ten-tree
IRS number for you r area, check
you r tax instructions booklet or
your local telephone directory.
1P~..}\'>Jl'~w-':·illlliJ m):ll~~
Intemal nee.rue SBmce

need
tax
help?

fo r you r family. The chances are that
they might be able to make better use
of it, if you've taugh t them anyth ing.

The old say ing that there are two
thin gs you can't avoid - death and
taxes - may not reall y ho ld wate r.
And that goes particularly fo r death
taxes. Unfortu nately I don't have any
hot info rmation on how to avoid
death indefin itely , but there are some
ways of avoiding taxes. Legally.

One of the best books on the
subject is publ ished by the Nat ional
Council to El iminate Death Taxes
f nc., Ats 2, Bovey MN 55709, and
costs $9.95. Th is book explai ns the
whole situation in detail and guides
you through most possible con­
tinge ncies. Wh ile the book does not
eliminate a lawyer from the dea l, it
does expla in how to locate t he type of
lawyer yo u really need , how to bar­
gai n with him, what the serv ice should
cost, and it ta kes the mystery out of
the who le business.

The book not on ly covers dealing
with the IRS, but also with your state
laws. The taws of every state are in
there, along with instructions on how
to cope with them That cou ld save
your fa mily ano ther bundle, ove r and
above t he IRS savings...unless you
want the IAS and the state to ma ke
out li ke band its when you leave us.
That coul d add another $50,000,000
to the $200,000,000 above.

NEED TAX HELP?
CUT YOUR THROAT

Two letters arrived in t he same mai l
recentl y , o ne from t he IRS with the
below ad and the ot her, a confident ial
one, from a reader who had been
innocent enough to use the IAS tax
advisory service.

I hesita te to give the deta il s of the
reader case because I don't think
YOU'll believe me. You'll t hink that
th is one Wayne Green made up be-

cause it just isn't possib le. Wel l, here's
the story, sent in by a ham that I've
known fo r many years.

Th is chap, who had a sma ll radio
busi ness, went to the local IAS office
and the agen t there helped him ma ke
out h is tax papers. There was one item
wh ich was questionable as a deduc­
tion.. .the tax would have been about
$ 12 on it. ..the agen t deci ded that it
was indeed deductable. The papers
were sent in and the tax as calculated
by the agent was paid.

About seven months later two
agents walked into his store and said
that he owed the $12 plus interest
p lus a $50 fine fo r not list ing the item
as taxable. He went with the two
agents to the loca l IRS office and
fo un d the agent who had made out
the retu rn. This agent remembered the
item and told the other two agents
that if the item was not go ing to be
accepted as deducta ble th at no fine
should be imposed and only the $ 12
charged, p lus interest.

The agents said they would get in
touch with Washington and get bac k.
A coup le of days later they came back
with t he news t hat th e $ 12 plus
interest was d ue immedia te ly, plus t he
$50 fine...and if it wasn't paid in two
days there would be another $50 fine
added to it . He paid the $ 12, plus 48¢,
interest, plus $50 fine, and tho ught he
had a good idea of where Hit le r's
associates had gone when they
bombed out in Berlin .

" GETT ING" THE MAFIA
The IRS was set loose on orga nized

crime when law enforcement authori­
t ies fo und themse lves helpless to cope
wit h it. The IRS has racked up an
impressive history o f "getting" these
peop le. Unfortunately , once you give
an organization the power it needs to
tac kl e something as big as organized
crime, how do you stop it f rom using

this mighty weapon on average tax­
payers? Unfo rtu nately t he answer is
tha t you don' t stop them and the
same ill egal methods of investiga tion
and prosec ution are being used today
to t ramp le sma ll busi ness and the little
man.

Many o f the 73 readers work in
electronics industries, including those
which specialize in surveillance and
secret communications. These readers
repo rt that the IRS is a leader in
buyi ng soph isticated secret equipmen t
of the very latest type and t hat cost is
no o bject. How many Mafia chiefs
have they put away recent ly? They
do n't seem to bother these fellows
much now that they have high priced
lawyers and accountants to protect
t hemselves. Th is has meant that the
IRS agents have had to tu rn to the
small businessman to keep his q uota
of co llections high enough to be pro­
mo ted. Where there is a demand for
collections, you can be su re that no
agent is going to fight tough op­
ponents when there are saps to be hit
instead.

'RS T ERRORISM
In an article in the American Mer­

cury Dorothy Gordon te ll s of the
nightmare of her dealings with the
IRS. She reports that the IRS dec ided,
with no proof offered, that her hus­
ba nd owed extra income taxes. Agents
sud den ly appeared at their home and
attempted to seize a car (which did
not belong to Gordon). Go rdon then
got in the car and drove it away,
forci ng the agents t o move their car
wh ich blocked the d riveway.

The agents then backed up a tow
truck and towed away a '59 Ford
be longing to Gordon's son. They told
Mrs. Gordon that t hey were Federal
Marshals, but later it turned ou t th at
they were merely IRS agen ts. Whe n
she demanded that they leave they
threatened her with arrest . Her
daughter t ried to get her school books
out of the car as they were taking it
away and they threatened to arrest
her-she never got her books or clothes
from the back seat.

One of the agents told Mrs. Gordon
that the IRS was ou t to "get" her
husband and would use any means
and would take everyth ing they own­
ed. They charged him with assaul t
wit h a dangerous weapon (the car
with which he forced t he agents to
move out of the way was the
dangerous weapo n) and had him
arrested. Gordon was enthusiastic
about this for he thought he would
then get a ju ry tria l and have his
chance t o speak up. The court ref used
him a ju ry trial and, when he insisted
through th ree pre-trial hearings, they
deci ded to commi t him to a mental
hosp ital.
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When Gordon got wo rd that the
p lans were to put h im away and that
six tough agents were sched uled to
beat h im on the way to the men tal
instit uti on, he escaped to Canada,
where he is now living in exile.

Th is happened in Massachusetts.

KICK A CRIPPLE
In Nevada a woman was living with

a fellow, but no t married . One day
th is chap had the m isfo rtune to get
caught with a big bund le of pot. The
IAS has a tax on pot, even though it is
no t legal to sell th e stu ff. The IAS
then c laimed t hat the chap owed
$500,000 in pot tax on the co nfis-­
cated pot. The fellow had one mo re
misfortune - he and his girl had a car
accident which kill ed him and put her
in a whee lchair for life. The ' wo man
did n't have much except a small
ho me, bu t she figured that she wou ld
be able to sell it and invest in a small
bu siness that she could run from her
wheelchair. The IAS then cla imed that
she was the commo n law wife o f the
now deceased defendent and laid the
$500,000 tax claim o n her. They took
her house and auctioned it off and left
her with nothing t o do but go on
welfare for the rest o f her life.

An ex-t AS agent, in an interview in
Freedom Magazine, explained ho w he
cou ld get anyth ing he wanted from
banks as an lAS agent with his pocket
subpoenas which he ca rried with him.
He would fill o ne ou t on the spot to
exami ne any bank records or go into
safety deposi t boxes. They would
eve n have to drill o pen the boxes for
him !

The ex-agent explained how the
IAS is o ften used t o " get" people
whom pol iticai ns want to harass. The
word would always co me down ver­
bally , nothing written, and the agent
was told to stay with the case un til
something was found. He wen t o n to
say th at there isn' t a return in the
world that an agent can' t find so me­
thing wrong o r even change to trip up
a taxpayer.

The ex-agent also said that the lAS
will assign special agen ts to pose as
regula r agents when they are trying to
build up a case of fraud so that the
taxpayer has no idea he is being
investigated for fraud .

Knowing th at the large corpo ra­
t ions ca n put up a fight, and that it is
wo rth their while t o fight , the IAS
goes after sma ll business and the little
guys who have no such legal protec­
tion. Big business also has the polit ical
clou t to keep the IAS agents away.

Senator Cotton (NH l said, "My
files, li ke those of overy other Sen­
ator, are filled with moving appeals
from taxpayers whose experiences
with the IAS have turned into n ight­
mares of inquisi tion."
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IMMEDI ATE CHANGE
One serious defect in the present

sys tem of "just ice" fo r IAS per­
sec uted li ttle peop le is the sec ret
grand jury system where the whole
proceedings are ca rried o n behind
closed doors and no records whatever
are kept. This was set up to protect
witnesses against organized crime reo
praisal, and it is good fo r that pur­
pose, but is it reasonable to use this
same system against ordi nary tax­
payers?

At t he very , very least there should
be some arra ngement fo r an attorney
fo r the accused to have a chance to
answer q uest ions th at the grand ju ro rs
might have . As it is now an IAS agent
can go before a grand jury and say
absolutely anything he wa nts, know­
ing tha t there is no reco rd kept and
thus he is to ta lly unaccountable to
anyo ne. Since he is the one wh o wa nts
an indictment, there is noth ing to
prevent h im from perjuri ng himsel f to
almost any lengt h except h is own
conscie nce. On t he o ther hand there is
the pressure from the higher ups in
the IAS to get a conviction.

What could it possibly hurt in
nonorganized c rime cases to permit
t he grand jury to ask the defense
cou nsel questions? Even if the defense
counsel had no way of knowing what
the agent had testified , this certainly
would be helpful to th e grand ju ry in
pe rf o rm in g th eir funct ion . The
present system where the defense is
no t present at any t ime, and cannot
be co nsulted, is ext remely unfair.

Why ca n' t the defen se be present?
Well , the idea is to keep back as much
of the case as possi ble until th e actual
trial so as to prevent the defend ing
lawyer from being able to prepare a
defense. This is very important in tax
cases where almost unknown recute­
tions are involved which would take
long periods of time t o look up. There
is no in tention of having a fai r t rial
wh ich will try and fi nd out whether
the defendent actually did do any­
thing illegal, only a test of lawyers
try ing to ou twit lawyers, pa id for by
the government o n one side and the
poor taxpayer o n t he o ther.

JORDAN TOUR
POST PONED

Due to the co nt inued tensi ons in
the mideast , it seems prudent to put
off the planned ham tour o f Jordan .
Once th ings have settled down a bit
and Kissinger is back stateside for
awhile, such a trip might be a li tt le
mo re fun.

GET WAYN E GAEE N?
Another reader, who prefers to

re ma in anonymous, advises that a
friend of his in the FCC Washington
off ice has informed him that someone

there is doi ng his best to make prob­
lems for me. He says that the staff has
been asked to look ca refully into my
"portable one" call and the validity of
its use. Well, that isn't rea lly a surprise
since Walker threatened me with that
over a year ago.

97.43 says that every amateur sta­
tion shall have a fixed transmitter
location. The fact is that I do have
such a location and it is in Brooklyn,
New York . ..and has been si nce my
family moved there in 1909 fro m
Denver. It would be d iff icu lt to f ind a
more fixed location fo r me. Oh, I've
lived for a whil e here and there,
ren ting a roo m or even an apartme nt
for a bit. I t ried changing my ham
license as I moved aro und fo r a whil e,
bu t the FCC was always at least one
move beh ind me . I just barely got my
W4NSD call when I was back in
Brook lyn and ac t ive as W4NS DI2.
Then I went to work in Ohio for a
while and operated as W2NSD/8 while
the machinery at the FCC creaked
along. . .1 remember operating the
first weekend of the Sweepstakes Con­
test as W2NSD/8 and racking up a
great score. The next weekend I had
my new call, but I was back in
Brooklyn and I operated in the second
weekend of the contest as W8NSDI2 !

Then it was Flo rida and W4NSD
agai n ...then W4NSD12 back in
Brooklyn . I didn't even try when I
was W2NS D/5 for a summer. . .for I
cou ld see that t he o nly really per­
manent location I had was in two
land . Besides, th e FCC decided to stop
g iv ing cou nte rpa r t ca lls... th ey
coul d n' t be bothered any more with
th is.

Message to Walker : If you ca n' t
justify the rules you've been jamming
down our t hroats, are you going to try
and shut up the only editor who has
the guts to speak out?

97.97 gives us the rules for portable
operation and I have filed my notice
of portable operation as specified in
the regulations. The fact is that after
being NSD fo r some 35 years I do like
it and would prefer to stay that way if
it is possible . . .and the ru les seem to
make it legal. Of cou rse if Walker
would act o n AM-1 455, which was
filed back in mid -1969 , almost fi ve
yea rs ago, then we might be back with
cou nterpart ca lls agai n and W1NSD
wo uld be available. That's p robably
what will happen just abou t the t ime I
return to Brook lyn.

EM ERGENCY PREPARATIONS

It is not enough to have your
repeater set up for autopatch for
reporting accidents to the gen­
darmerie . With any real bad luck
you'll need something more elaborate
to meet the situation.
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If your repeater group is going to
be able to cope with something sub­
stantial in emergencies, you'l l need
both di rection and experience. Too
bad if you wait for the disaster to t ry
and develop these basics. Perhaps, at
the next meeting, an emergency co­
ordinator could be appointed or elec­
ted. This person would have the re­
sponsibil ity of arranging for the group
to be ready fo r the biggie, when it
comes.

The EC should get his noteboo k set
up with the phone numbers of all club
members, with a list of the equipment
they have which might be of value
such as spare rigs, mobile set ups, hand
units, power generators, things like
that. He'll want to have the numbers
of other local radio services and
groups radio and T V stations .
police f ire . .. ambulance .
forestry road agents . . . pu blic ser-
vice . . . anyone or group you migh t
need to contact in emergencies .
h o sp i tals ... doctors ... garages .
as well as a contact with each of the
other two-wav radio communica t ions
services in the area ... doctors . . .
sheriffs ...

The EC can get together with pol ice
or the fire department and set up an
exercise to provide training for the
group. In th is way a minor emergency
can be used as practice. Some groups
use parades, rallies, and things l ike
that to get experience in getting out
the troops and getting everyone used
to working together.

Your own imagination can take it
f ro m there.

STATION VS. OPERATOR
LI CENSES

There is a tendency in deali ng with
problems...and most problems stem
from people...to t ry and dehumanize
the situat ion and deal wi t h it th at
way. When we get interference on t he
air there is a ten dency to thi nk of it as
being a sideband station - an RTTY
station - and on FM there are base
stations, mobiles, and the like. " Let's
keep the base stat ions off the repeat­
er," you'll hear some voices cry.

The time is not long past when the
FCC reinforced this concept with t he
license. It was the location that was
licensed with call letters, not the
operator. The operator license was
separate and had no call letters on it.
The FCC followed this further by
insisting that no opera tor use the call
letters of the station being used.

Recently the Commission has turn­
ed this around. We have one license
now and it serves as both a station and
operator license and the concept of
the operator having t he call rath er
than the locat ion has been accepted.
Now, when you use another station
you normally are supposed to use
your own call.
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Perhaps it w ill help us to deal wi th
difficu lties on the air if we keep in
mind that those are all people ou t
there - each one an individual - each
with his or her own interests and goals
- each wort hy of knowing (with a
few exceptions). Is a person of less
interest to talk with if he is sitti ng at
ho me than if he is in his car? In fact it
is generally t he other way around, for
the mo bi le operator has a good part of
his attention on his d riv ing and the
chances of any thi ng much more than
total t riv ia emerging f rom th e contact
is min iscule . At least th e home opere­
tor (called a base stat ion operator by
10·4 adherents) can devote his entire
attention to tal king with you.

Admi tted ly t he mere fact that com­
mu nication is possible is worthy of
note, but is th is any reason to devote
such a large port ion of t he use of t he
amateur bands to this topic? On the
low bands an inordinate p roport ion of
the average contact is spent comment­
ing on the signa l strength, the equip­
ment used, and other th ings having to
do wi t h the rrechnalcal aspect of
making t he contact. How much t ime
is devoted to the human being at the
other end? How much t ime is spent
using this marvelous electronic inven­
t ion fo r a way to communicate
t houghts? The same observation holds
fo r repeaters.

450 MHz UNDER FIRE
Bac ked by exciting te levision

shows, the emergency medical services
are making a play for mo re UHF
spectrum (Docket 19880) and one of
the things they want is t he top two
MHz of the 450 amateu r band. Just to
make it bi nd ing th ey have ini t iall y
asked for th ree channels in th is band
for immediate all ocati on .

220 MHz, wh ich had not yet be­
come much used, was one t hing - t he
450 band, which is f ull to bursting in
many areas of the country, is some­
th ing else. To my mi nd every k Hz is
prec ious and should be zealously
guarded. Before FM became popul ar
on two meters the 146·1 48 MHz
segment of the band was virtually
unused and one ham magazine was
seriously ta lk ing about open ing that as
a CB band - and th e indu stry was
listening. FM came along ju st in t ime
to make t hat idea unpopu lar. We can't
go along living as i f there is no
tomorrow.

If crossband is permi tted fo r reo
peaters we will see a great need for
220 MHz chan nels and the 450 fre­
quencies will be used up every where.
Even 1250 MHz will soon come in to
popularity.

Some recent developments in nar­
row band television show fantast ic
promise fo r that mode and we may
soon see repeaters for th is mode start-

ing to proli ferate. It now appears as if
a television signal o f good quality may
be compressed to 100 k Hz, which is a
good start, and certa in ly pract ical for
repeater use . We could get 100 of
t hose chan nels between 420-430
MHz!

And th ose are only the th ings that
we can see coming. We should leave
some room for t h ings t hat are not yet
obvious.

BUYI NG CASSETTES
The 73 Magazine code cassettes

have been incredibly popular, and that
has produced problems, naturall y .
One of the we ird ones has t o do with
getting blank tape cassettes. There
sho uld n't be any problem wit h that ,
r ight?

First we wrote to every kn own
manufacturer of cassettes ask ing for
prices. About 20% of them both ered
to answer. A few did send prices, and
a couple even sent a salesman. The
nex t step was to try and get the best
price we cou ld, and there is where
frust ra tion reall y set in. Wou ld you
believe that we fo und that we could
go down to a d iscount store in Pet er·
borou gh, New Hampshire and buy
cassettes cheaper over the counter
th an we could in 1000 lots from the
manufacturer? Fact . And you should
see the eyes pop when we walk up to
the cou nter and ask for 1000
cassettes ! A nd you would die laughing
as the checkout girl dutifully rings up
each cassette individuall y , resulting in
a tape yards long. Weird.

HOT NEWS FOR RTTYers
Owners of ATT Y machines are

missing a lot of the fun of own ing
such a cont rapt ion i f they don't tune
it in for the latest news d ispatches
now and th en. Some of the news
channels are difficult to find in
amongst all of the other debris that
clutters up the short wave bands, but
you might try some of the foll owing
and see how you make out. Most of
them use the standard 425·850 Hz
shift and 60 wpm speed.
8PX29 Barbados 69 10 kHz
WF I29 New York 9327.5 kH z
WFKBO New York 10753.5 kHz
Wf L7 1 New York 11641.5 kHz
WEA73 New York 134BO kHz
WER 24 New York 14770 kH z
WFM 75 New York 15706 kHz
WEY45 New York 15914 kHz
WFK48 New York 18542.5 k Hz
WE R78 New York 1885.0 k Hz

A much more comprehensive list of
commercial RTTY stat ions as well as a
who le raft o f other confidential Ire­
quencles is available f ro m Gilfer
Associates l nc., Box 239, Park Ridge
NJ 07656 . The book is the "Conti­
dentia l Frequency Li st" and it is
$3.95.
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p, lCtI - $2 ~ 2~ '*tOO"ds fOt no'H:~C".

u : $ 10~ 2~ words fOt bu~ln.....en ,u.", No
d Isplay Mts Or agency d .""ounl. Include YOU'
C'-k ", ,11'1 o rder .

Dqdltne fOt .m ., the 1S1 o f Ihe mon th IWO
monlh~ prior 10 publiQIIICm. FOI' . ~ iIIn"1(:lle :

JlInuillry 1$1 IS the deadline 10' the MiII.Ch ISsue
...h,ch ... .11 be m,,,lecI o n the 10th a t February ,

Type co py. Ph.ase and p l,mc t ual e e~ac lly ...
yo u wish II 10 iIIppea r. No iIIl1 -capltal ads.

We ... ill be the judge o f su llabl l" y o f ads. Our
. espons,b ,l,ly for errors eKlends only 10 pr inl .
Ing . co rrec t . d in a ta te r issue .

Fa . $ 1 eMlrill we Cilln rmlln taln ill repl y bOMfor
you .

We cannot check in to each adw. 1.ser . $0 C.....ea l
Emptor .

DAYTO:\ IlA\IVENTIO:'l expands to
three days April 26 , 27. 28, 1974 at
HARA ARENA and Exhibit ion Cen­
ter. Brochures mailed March 15th.
Write for informa t ion if you have not
attended the last two years. P.O. Box
44, Dayton, Ohio 45401 .

SWA:\ CYGi\ET-260, SSB bu ilt in
AC/DC, excellent condit ion., Factory
ove rhaul $275. Regency HR-2A. 15W.
FM wit h 52/52,94/94,04/64 install ­
ed, factory carton , mint condition
$160. K4HHH/6, P. O. Box B1652,
San Diego CA 92 138.
PIlINTEll ClIlCUIT TECIIN IQUES
FOR THE HOBBYI ST. Ferric chlor­
ide " suspension etching," cutting
epoxy glass, screen printing, etc
. . .BOOKLET $2. TRUMBULL' B33
Balra Dr., EI Cerrito CA 94530.
rus TRI ·STATE AilS WII.I. hold
their annual hamfest on May 18,
1974, at the 4-H fairgrounds, U.S. 41,
three miles north of town. Overnight
camping, auct ion, fl ea market, door
pr izes and lad ies bingo. For informa­
t ion or advance reg istrat ion contact :
Steve WB9MDB, 5805 Berry Lane,
Evansvil le IN 47710.

GOOD NEWS - The SRRC Hamfest
June 2, 1974 at fabulous new site in
Pr incet on , Illinois Fairgrounds.
SRACIW9MKS, RFD No.1 , Box 171 ,
Oglesby, Illinois 6 1348.

"" ANTED - Technical manual for
R-27 8 8 / G A military receive r.
WB5AYZ, 101 3 Indiana St. SE., AI ·
buquerque NM 87108.

Fl\1: TOUCH-TONE .'ADS, 12 button
- $13.99 plus 50ti postage. New
Regenc y HA·212, w/AC supply
$269.95 ; HR·2B, w/AC su pply
$239.95. Tempo, Gladding, Cush
Craft, etc. Ca ll Or wri te for lowest
prices anywhere. Used Gladding 25,
w/AC supply - li ke new $189. Ram­
comm Communicat ions, 2383 West
Side Drive, North Chili NY 14514
71 6·594-81 14.

106

EOUIPMENT FROM 73
The foll owing list of gear, unless

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

Cap Com 40M solid state SSB xcvr
$150.00

Gladcmg 12V power supply $60.00
SSE Scanavlsion $650.00
Midland 13509 0i!20 xcvr $200.00
Tempo CL-220 220 xcvr $200.00
Clegg FM·21 220 scvr $255.00
TM E-H· LM U 16 channel rcvr $255.00
Dicita! loqlc-clocks $80.00
Wiison 7 element 10 and 15M beam
pick up only $250.00
Waller 60A power supply $105.00.
Pickennc KB-1 kevooero $200.00
Heath HWA-202-1 530.00
Heath HA-2022 ampl if ier $70.00
Gladding HI Scan $150.00
Regency TMR-8-U Scanner 5140.00
Tempo fmh charger $25.00
GTX·2 FM rcvr $225.00
Newsome 2M KW ampli f ier $350.00
Heath IC-2009 calculator $90.00
SBE 450 FM xcvr $340.00

Mi ts 908M w/ac and case $130.00

Memory Mat ic 8000 $320.00
IC·30 $350.00

IC·60 $300.00

AX 190 amateur xcvr $200.00

Pickering KB·l keyboard $200.00

SB E-450 FM xcvr $340.00
GYX·200 (slightly modified) 5200.00
Heath 1B-101 counter with
Vanguard scaler $250.00
Standard SRC·l 20/5
power supply $44.00

DIGITAl. trequencv display for your
receiver and transmitter. A lso works
as conventional counter. Detailed
plans $3. Communications Electron ics
Specialties, 814 Orwell Ave., Orlando
FL 32B09.

FAX PAPER: For Desk-Fax, new (not
surplus), precut (not rolls), $15 per
thousand sheets, postpaid worldwide.
Bill Johnston, 1808 Pomona, Las
Cruces, New Mexico 88001 .

MO ULTRI E AMATEUR IlAIliO
K L UB, 13th An nual Hamfest, Wyman
Park , Su llivan IL, Ap ril 28, 1974.
Indoor - Outdoor market. Ticket
dcnetlon $1 in advance - $ 1.50 at th e
door . For i n f o rm atio n write:
M.A.R.K. Inc., P. O. Box 327,
Mattoon IL 61938.

WA;I;TEIJ - ~IMUAI.S 0;1; FRR·33.
CU ·2B6 /FRR ·33 . ARC ·96 ,
TT-513 /FR, R390A operator's
manuaL Xerox copies OK. Call
603--673-1948 coll ect .

FREE: 18 CRYSTALS of y our choice
with the purchase of a new Genave
GT X-200 at $269.95. Send cashier's
check or money order for same-day
shipment. For equally good deals on
Drak e, Swan, 'Standard . Clegg,
Regency , Hallicrafters, Tempo, Ken­
wood, Midland, Ten-Tee. Ga laxy,
Hv -Gein. Cush Craft, Mosley, Sony
and Hustler, wri te to Hoosier Electron­
ics, your ham headquarters in the
heart of the Midwest. Become one of
our many happy and sa tisf ied custom­
ers . Write or call today for our low
quote and try our individual, personal
service. Hoosier Electronics, A.A. 25,
Box 403, Terre Haute IN 47802.
812·894·2397.

BlJY-SE I.L-T RA OE. Write fo r month­
ly mailer. Give name, address, call
letters. Complete stock of major
brands, new and recondit ioned equip­
ment. Cal l us for best deals. We buy
Collins, Drake, Swan, etc.. SSB & FM.
Associated Radio, 80 12 Conser, Over­
land Park , Kansas 66204 .
913·381·5901

CASSETTE TAPES wanted, any
quantity, any quality , new or used, as
long as they are in good working order
and a bargain. Wr ite Box BM, d o 73
Magazine, Peterborough NH 03458.

CAI.CULATOR OWNERS: Use y our
+-x+ calculator to compute square
roots, cube roots, sin(x l, costxl,
tent x}, arcsl n tx), arccoslxl, arctan(xl,
logarithms, exponentials and more!
Quickly , accurately , easily! Send to­
day for the IM PROVED AND EX·
PA NDED EDITION of the First and
Best Calcu lator Manual - now in use
throughout the world . . .only $2.00.
Unconditional moneyback guarantee
- and FAST service! Mallmann Optics
and Electronics, Dept.' E3 836
South 113, West Allis WI 53214.

GREATEST of them aliI That's the
A RRL 1974 National Convention,
sponsored by Hudson Amateur Radio
Council. Remember the dates - July
19, 20, 21 at the Waldorf·Astoria,
New York City. Three days of ex­
cit ing events}! Wide array of demon­
strat ions, exhibits and fo rums featur­
ing latest in FM, SSTV, ATV. srrv.
FAX, Satellites, Antenna design, Tran­
si st o r s, Integrated Circuits, OX,
MARS, AAPSC and much more.
Something to do every exciting
minute for YLs & XYLs - Tours.
New York sightseei ng, visits to popu­
lar TV shows. Part ies, Fashion Shows.
Meet the A RRL Presiden t , Vice-presi ­
dents, and all 16 Di rectors! Famous­
name Speakers at Saturday Night Ban­
quet! Every thing for the Non-Ham,
New Ham and Old Timer. For Info,
Contact : ARR L Convention , 303
Tenafl y Road, Englewood, N.J.
07631 .

WANn:D: Popular Electronics issue
on VLF t ransmitter NPG, Jim Creed,
Washington . Early Sixties . H. A.
Weber, 2605 West 82nd Place,
Chicago IL 60652.
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CURTIS EI, I:CTRODI:VICF.5 and
Madison Electron ics present the f inest
in CW dev ices : EK4 20A CMOS De­
luxe Keyer $ 139.95; KM410 CW Mes­
sage Memory $299.95; K B4200 Key­
board Morse Generator $499.95;
Write Literatu re . Bro wn and
Vib roplex Paddles; UPS Collect.
Madison Electronics, 1508 McKinney.
Houston TX 77002, 713·224-2668;
Nile - 713497-5683.

VER Y INTER ESTI ,"(;! Next 5 isues
$1. "The Ham Trader", Sycamore, Il
60 178. (Ask about our " HAM EQUIP­
MENT BUY ERS GUID E" coveri ng
Rece ivers, Transmitters, Transceivers,
Ampl ifiers 1945-74. lndlspensablet !

:\1081 1.1': IG NITIO:\ shielding gives
more range, no noise. E'/erything
from economical suppression kits to
custom shielding. Literature. Estes
Engineering, 543-A West 184th St.,
Gardena CA 90248.
FO R SA LE: Drake 2NT transmitter,
Heath kit V FO, one year old, perfect
co ndi t io n $140. Richard Newman, 2
Clinton St . . Milford CT 06460
203~877-2205.

WANTEO - UG-9 70/U Twin -UHF
adapters fo r R·39 0A!U RR; other sur­
plus RF connectors. Best p rices paid.
Send details to Hampstead , P. O. Box
185, Milford NH 03055.
FOR SAI.E - AN/FR R~3:1 (S R R ~131

2-32 MHz receiver in good co nd it ion
wit h book, $8 5, freight p repai d in
U.S., Jo hn Sullivan, Box 18 5, Milford
NH 03055.
FOR SALE - PAIR AN/P RC-25 port­
able FM transceivers, 30-74 MHz
sy nthesized, like new with antennas,
book, hand sets and 1 A M·
2060A /G RC audio
amp I i fie r /spea ker /power
supply/mounting base for mob ile use,
$300 takes all, UPS prepa id in U.S.
603-673· 1948 collect.
FOR SALE: · ~32 IIANOIE TALKIE
SR-C 43 2 2 watt 6 channel with case
$270. 2m Hand le Talk ie S R-C 14 5B 2
watt 5 channel with case all new
$230.. Joe Gibson, P. O. Box 442,
Wallingfo rd CN 06492.

~IOTOROI.A PORTABLES - Expert
repairs, reasonable p rices, fast tu rn ­
around time . More deta ils and flat rate
catalog FREE . Ideal Services, 6663
Indust r ial Loop, Greendale WI 53 129.

G .E . ~ I ASTROW j\E RS. add f ive
channels the easy way! Drilled board
and instructions $4.50 . SASE for in­
formation to J . J ones, 1310 West 29 th
St., Lorain OH 44052.

F~I RECEIV ERS' R·257/ U. 25-55
MHz crystal controlled, some need
repairs. Schematics included while
they last. These were $1 4.95 plus
shippi ng; NOW ON LY $8.95, 2 for
$1 5, sh ipped PR EPAID 48 states.
Other items, especially RTTY and
FAX. SASE for free list. Jim Cooper
W2BVE , P. O. Box 73-G, Paramus NJ
07652 .

LOOKING FOR DESK STAN D for
W.E. 600A double button ca rbon
b roadcas ti ng type p rofessional
mike...Jean Shepherd K20RS, WaR,
NYC 10018.

WA NTED ~CJlE~IATIC for DAVCO
DR -30 Rece iver, Hughs MIM-Scope,
Borro w o r buy, first class postage
both ways. WB4TD E/4 , 5 16 E. Carrott
ST ., Tul lahoma T N 37388
6 15-455~2815.

73. CO.\l PI..ETF. run for sale; want
same, Ham Rad io . K8J LK.

CABl NET~ 19" new Emcor - 72"
rack space with rails and plugstrip,
$ 70. delivered in Central and Western
New York . N. Litsche, Rt. 1, Heml ock
NY 14466.

COU .lNS KWl\1 ·1 with ac, dc, speaker
conso le, and mobile mount, very good
condition $350. Hatl icraft ers HT41
linear 5135, Collins 75AZ with pro­
duct detector 5150, Heath HW16 575,
Heath HX20 $125, Swan 240 with ec
a nd T CU $250. Jack Osborne
K6L VD. 5636 Del Monte CT. Canta
Rosa CA 9 5405 .
I" O R T II FLORIIiA SWAPFF.sT
March 31 , 1974, Community Center,
Highway 98_ Write: PARC Box 873,
Fo rt Walton 8each FL 32548.

KL:'oI A l\[) MAOISO~ El.ECTRON"­
ICS prese nt the finest in VHF
Ante nnas. 144-148 MHz, 7·element to
16-elemen t; 9-eleme nt $ 31.95; 14-ele­
me nt $45.95; 16 -eleme nt $49.95 ; 220
MHz ; 4 20-450 MHz, 14-eleme nt
5 19.95; 27-element $41.9 5 ; Write for
literatu re. UPS Collect . Madison Elec­
tronics, 1508 McKinney , Housto n TX
77 002. 713-224 -2668; Nite ­
713-497-5683.

CE· 100V :\lINT w/origi nal crate 5250,
or trade MN-2000, T4 X-B, OR-30,
DT·20. Need dow keys, coax switches,
rotary inductors. WA2FQH, 89-38
1 8 8 S t. , Hol lis NY 11 4 2 3 .
212-454-1369.
WA NTED - r l'-6:l Regene rative Re­
peater or AN/ FGC-7 repeater set . Call
603-673-1948 collect.

FOil SAI.E, IlIlAKI: R·IB, T·IXH,
AC4. matching speaker. Excellent
condi tion , littl e use, o ne owner, $ 750.
TE MO I with acldc $400_Halicraft ers
HA-l TO kever $50. Galaxy 300
3-band SSB transceiver with ec $ 125.
Phil Sager WB4 FDT/S, St . Mary's Un­
iversity, Chaminade Hall , Box 86, San
Anto nio T X 78284.

IIAI.UCRAFTERS FPM·:IOO ,\1Kf I
includes fan , all crystals, extra fi nal,
perfect cond ition . Must sell 5565
firm, postpa id. Charles Signer DA lSI ,
Box 775, APO NY 09742.

WANTED 51SI . serial above # 500,
excellent cond ition with ma nual, bo x­
ed, delivered to airline. State serial
and c o nditi on. Arthur S_Cohen, Risco
No. 437, Mexico 20., D.F. Mexico
XE1 LL.

19TII ANN UAl. IIAl\lFEST & Auc­
tion to be held Saturday March 9 ,
19 74 , at the Lucas County Hecreetlon
Center, 290 Key St. . Maumee OH .
Registra tion $1 .50 in advance, $2 at
the door. For further informa tion and
map write : To ledo Mobile Rad io
Associat ion, P. O. Box 273, Toledo
OH 43695. .

W...\ ~T TO BUY SW broadcast
receiver, Drake SW·4 or similar, David
Po tter , 406 E. 32, Austin TX 78705.

CONTEST
Our winner th is month is John M.

O'Neill of New Hartford NY. Mr.
O' Neill apparently fou nd ou t about
o ne of the judge' s deepest and darkest
secrets in life, an u nabashed fansh ip
for Donald Duck . He then took this

knowledge and power and had his
OS L card made up to exploit this
emo tional feeling of the judge's. Are
t he re any li mit s to what a person will
do to win a t -vea r subscription to 737
Very sneaky Mr. O'Neill.

You might be as lucky as Mr.
O'Neill , enter your QS L card in our
contest. Send a ll ent ries to 73
Magazine , Peterborough NH 03458 .

ONEIDA
COUNTY

JOHN M. oueru
37 ARBOR DR. NEW HARTFORD , NEW YORK 13413

QSL
SWP.1209 PA WB2
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LANCASTER FEST

The second annual Eastern PA ham­
fest and fl ea market w ill be held at the
Naval Reserve Center in Lancaster PA
from 10 AM to 4 PM, March 1974.
For fur ther information write AI
K 4AVO/3 . 20 L ep o re Drive,
Lancaster PA 17602.

CENTRAL MASS AUCTION

The Central Massachusetts Amateur
Radio Associations annual auction is
April 20, at the Kn ights of Columbus
Hall , Rt. 9 , Spencer MA. beginning at
1:00 PM Talk ·in on .94 and 37/97.
For f ur t her information write:
WA1 FIH /1, 1622 Worcester Rd.. Apt.
4218, Framingham MA 0170l.

MOULTRIE K LUB

T he Moult rie Ama teur Radio Kl ub
will hold it s 13th Annual Hamfest
April 28, 1974 in Wyman Park,
Sul l ivan IL. Indoor Outdoor
Ma rket . T icket donation $ 1 in
advance - $ 1.50 at the door. For
information write M.A.R.K. Inc ., P.
O. Box 327, Mattoon I L 61938.

M ID LAN D CANCELLATION

Because of the energy shortage the
Midland Amateu r Radio Club. has
voted not to have the Swapfest th is
year. It was originally schedu led to be
held March 23·24.

SEE YOU IN DES MOINES

The Des Moines Radio Amateur
Association invites you to partic ipate
in the Des Moines Hawkeye Hamfest
at the Iowa State Fairgrounds in Des
Moines, Sunday , June 16, 19 74, 8:00
AM to 6:00 PM COT . Booths available
for rental. For further in format ion
contact : A lan V. Harris. K000D, P.O.
Box 88, Des Moines IA 5030 1.

CANTON - CAN DD

The Canton Amateur Radio Club
will hold it's annual Auction & Flea
Market Fr iday March 8. 1974. at the
Imperial House Motel in Canton OH.
Doors open for set -up 5:00 PM,
begins 7;30 PM. Mobile check -ins on
14 7.06 • .94 simplex an d 19/79 . Grand
prize, mobile check -in prize. other
prizes awarded each half-hour. Free
coffee and donut s. Free set-up dis­
p lays and exhib itions with f ree space.
Imper ial House Motel is located just
North of Canton OH on 1-77. Take
the Everhard Rd . exit West just .2
miles. For exh ibit and display reserve­
tions o r addi t ional informa tion
contact Mark Schantz WB8NUA. 601
Perry Dr., N.W.. Canton , OH .

ROCKY ARRL FEST

The 1974 A A AL Rocky Mountain
Regional Convention will be held June
7,8. and and 9, at t he Ramada Inn in
Pueblo CO. Pre-registration fee is 56,
at the door $7. Meals, accomodations
and camper /tra iler hook-ups will be
ava ilable for the three days of the
convent ion at special reduced rates.
Su nday afternoon banquet with
speakers from Indust ry and the Ama­
teur Radio Field . For additional in ­
forma t io n w ri te: Co nvention
Committee, P. O. Box 92. Pueblo CO
81002.

BARRACKS FEST & A UCTION
The Jefferson Barracks Amateur

Radio Club will hold their annual
Hamfest and Auction at th e Mosley
Aud itorium, 4610 North Lindbergh,
St. Louis MO, on Friday, March 1.
1974. For further informa tion con­
tack ; Gene Bell K0BVM, 375 CCC
Road . St. Louis 25 MO.

IRVI NGTON HAMFEST

The I rvington Radio Amateur Club
wi ll ho ld it's annual hamfest on Sun­
day May 19, 1974, 1·6 PM, at the
Irv ington PAL Building, 2B5 Union
Ave ., I rvington NJ. Admission - 50i
in advance, 51 at the door . Table
rental - 52.50. Refreshments wi ll be
available. Door prize!! For more inter­
mat ion and advance tickets contact
WA2PWZ, 9 Barbara si., Newark NJ
07 105.

BLOSSOM LAND SPRIN G·T HI NG

The Blossomland Amateu r Radio
Associat ion will hol.d its Spri ng-Thi ng
'74 Swap-shop and Auction on March
16, f rom 9·5 {set -up 7:30·91. at St.
Joseph (MI) High School. Tickets are
5 1 in advance, $1 .50 at the door .
Talk -in, 22/82, .94 simplex. For more
information contact; P. O. Box 175.
St. Joseph MI 49085.

TRI ·STATE ARS FEAST

The Tri-State ARS will hold the ir
annual hamfest on May 18, 1974, at
the 4·H fairground , U.S.41 , _three
miles north of town. Overnight carne ­
ing, auct io n, f lea market , door prizes
and ladies bi ngo. For information or
advanced registration contact : Steve
WB9MD B , 5805 Berry Lane,
Evansville IN 477 10.

MESILLA BEAN FEED
The Mesilla Valley Radio Club of

Las Cruces, New Mex ico, cordiall y
invites you to its " Annual Bean Feed
and Swap Meet," to be held April 28,
1 9 7 4 , at L a Me sa P ark.
PrizeslFood/Beverages/Family Fun.
I nformat ion on 16/76 and 3940 MHz.
For mo re informat ion contact Whitey
W5ECO.

HAMBOREE

The ~eater Balt imore Hamboree
wil l be held at Calvert Hall College,
Putty Hill and Goucher Bou levard,
Towson MD (one mile south of Exit
28 on Beltway 1-695), on Sunday,
April 7. 1974, at 10 AM. FOQd
service, flea market , prizes. Reg istra­
tion 52 . No table or percentage
c harges. Fo-r more information
contact: Joe Lochte, 5400 Roland
A ve., Baltimore MD 21210, or
Brother Gerald Malseed . 8102 La Salle
Avenue, Towson MD 21204.

MAUMEE - HOW I LOVE YA

Our 19th annual hamfest and auc­
tion is to be held Saturday, March 9,
1974, at the Lucas County Recreation
Center, 290 Key St., Maum ee OH.
Registration $1.50 in advance, 52 at
the door. For further information and
map write : Toledo Mobile Radio
Association, Box 2 73 , Toledo OH
43695.

loa

ARNOLD'S ENGRAVING
Personal/zed
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ARNOLD'S ENGRAVING
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o r any gathering of hams and m aking over $100
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HE LIKES US

YAY ! - ADVERTISER
At a time when many businesses

seem insensit ive to the needs of their
customers, I am hap py to report that
just the o pposi te is true of one of
you r advertisers. Columbia Electron ic
Sales o f North Holl ywood CA.

I recent ly ma iled them an o rder for
some A RC-5 surplus gear which I read
about in an ad in 73. When the stuff
arrived. one of the pieces was not
what I had ordered, but rather some­
th ing similar in outward appea rance
but comp letely different internall y
and practically useless to me .

I wrote to Colu mbia explain ing
what had happened and asked for a
rect if icat ion of the mistake. Almost
by return mail I received a reply from
Mr. Pau l Keys of Columbia. stating
that the correct item was in the mail.
He made no request that I return the
incorrect item origi nally sent - as you
know, postage o n some of these thi ngs
equa ls o r exceeds their worth . Today I
received the item o riginally ordered ­
exactly two weeks to the d ay fro m
the time of t he ma iling of my original
order. That 's fast service. I might
point out, also, that all this was done
for a very small o rder. It 's almost a
certai nty that Columbia lo st mo ney.

JollII Grah l WB0CAW17
l'orutello II)

W. E. DHO" WB4PKR
. Pensacola fL

The free and easy sty le of you r
magaz ine is in sharp contrast to some
other amateur periodicals wh ich tend
to be a little too formal and a bit
stu ffy . 73 makes fo r enjoyable read ing
and since th is is st ill a free country (in
spite of some recent FCC ru lings) the
readers can disagree with po rtio ns of
the ed itorial comments withou t the
possibil ity o f facing a firing squad . I
suppose editorials with wh ich all read ­
ers agree wou ld make for very dull
read ing. Keep b laz ing away - most of
us like it.

So li d sta te projects appearing in 73
are part icu larly enjoyable to me. I
have one suggestion wh ich wou ld sim­
pl ify co nst ructio n of many o f these
items , Where printed circuit boards
are used a full sized layo ut d iagram is
much to be desired . These d iagrams
can be clipped out, fastened to the
copper cla d board , and holes dril led at
the connect ion po ints. It is then a
simple matter to complete the layout
o n the co pper su rface using resis t
materia l or for a neat job the tape
donuts and st r ips are ideal. Fo r in­
stance , peel backing off one of the
small donut pads. stick a pin through
the hole . Then , use the p in to center
the pad over the p re-drilled hole in the
board . Line co nnections are then easi ­
ly made using t he tape st rips. If a
number o f the same layo uts are need­
ed several layers of PC board can be
taped together and d rilled slmu lte­
neously or an alumi num template can
be made .

CORPORATE MONOLITH
STRIKES AGAIN

VHF Engineer ing sincerely appre­
ciates the u nsol icited letter fro m Bob
Fox K2MDM, which appeared in your
December 1973 , issue . However, due
to ~eatly increased order input and
requests fo r literatu re etc. , we have
had to make a couple of pol icy
chanqes. We ca n no longer rep air and
tune kits fo r free . The min imum
cha rge is now $5 each. This normally
covers anything sh ort o f a comp letely
cha rred and dest royed unit. Due to
ou r " Corporate Po lic y" of continually
striving to improve ou r products we
have been forced to d iscont inue auto­
matic ma iling of update information.
The vo lume is simply to great for us
to cope with . We do try to answer all
legitimate inquiri es quickly and keep
all o f our c usto me rs as happy and well
informed as possible. We hope that
these changes will not dissapo int
anyone.

In answer to Mr. Fox 's question
concerni ng the possibility that we
may co nsider manufacturing auto­
mobiles, I can on ly say that there has
been no serious discussion of that
subject here at VHF, YET I But, when
it comes to co mmu nicatio ns equip­
ment - we're = 20 (or sol a nd we DO
TR Y HARDER.

10m AM EQUIPMENT NEEOEO
Our club is in the process of

organizi ng a Long Island High School
Amateur Radio Clu b Net, and 10m
AM equ ipme nt is drastically needed .
Our own clu b stat ion is borrowed
equ ipment, and we have no assurance
we will have it next week , so we need
a station of any type. Any contribu­
tions are tax deductable {monltarv or
equ ipmentwise) .

Our club is going to be operating all
day on March 22, 19 74, and we will
offer a certifica te to all those sta tions
wh ich OSL. We wi ll opera te SD- l0m,
phone-Cw-Novice. We are presentl y
seek ing special tempo rary station
authoriza t ion and are asking for
WT2CHS.

W. Tn':<pN Elarke High Sd u tol
Amah"lI r Radio Clu b

WI':<lbuf\ ~ Y
•

Bob Brown W2EO;\'
Dave A~ard K2TOS

Binghamton ;\Y

views.. .WB2 ELF. Your December
cover is great !!' 73 has all the other
magazines beat. ..WA3U ES. Wasn 't
goin g to renew, but th e December
cover c hanged my mind . Bless you,
you're right on, etc.. .WB4WBP.

n
~n

yo u pr in t c v

don I t

Lns Lst t h a t
vox POOP

Dear Wayne: See that 3i stamp on the
envelope t his is sen t in? Notice how
great it worked? That gi ve you any
ideas for when they raise postal rates
again ? ..K4IBB. (Sonofagun, a 3d
Francis Parkman stamp came through
no strain!. . . wayne), The Morse Code
tape is terrific: I may have it learned
in a few more days. The recorder itself
is a grea t piece of engineering for the
mo ney - you must not have made the
full markup...Wright. (Yes, th ose re­
corders are excellent; J like the knob
operation infinitely better than the
key t ype of machines, particularly for
car operation. . .wayne). I was in your
corner, Wayne. until you began your
ridiculous attack on the FCC and
Walker - get off your soap box. . .
WBAUV. (Perhaps AUV is right and
l'm wrong - and the A RRL directors
are wrong - and tens of thousands of
FMers are wrong. . . wayne). I li ke the
variety of ads in the magazi ne; would
like to see an article o n high power rf
transistorized linear amplif iers. ..
VE3 EFJ. Excellent magazine; more
info o n Amsat. . .Albanese. Would like
mo re RTTY articles, more Motorola
and GE FM conversion art ic les. I find
the magazin e easily readabl e, enjo y­
able, and informa t ive...WB2BYQ.
Ho w about a lo nger W2NS D/ l
column? ..WAlIML. (Good grief!. . .
wayne). Wayne, why don 't you put
out two magazines, ..o ne for 2m
FM. , .then 73 can go back to being a
general ama teu r rad io magazi ne. , .
WA8 LTY. (Any weight toward FM is
caused bV articles submitted, not by
editorial slanting. . .so let's see more
HF articles, more CW articles, more
OX articles, more gadgets. . .wevne).
Generally well balanced. My primary
interest is in IC's, digi tal and linear.
Appreciate good articles like the one
o n LM -373 in April 1972, for in­
stance...WBVDA. Would it be pos­
sible to get more OX news? Down
here any info o n OX is real news !. ..
ZL l VD . Would like to see simple test
equip me nt such as fet dip me ter, fe t
vol tmeter, d ual trace generator for
scope, general coverage rece iver, ham
band rece ivers, imp rovements of re­
ceivers, applicatio n of new IC de­
vices, , .Evans. More 2m construc tion
pro jects...WB4YXX . Wa lker sti nks,
OST stinks, CO stinks, keep up the
good work WB5FWE, (The IRS
stinks too wayne). More articles on
surplus 2m. .. KL7HRU. I like the
pi nup fro nt covers and c ircu its-cir­
cu its...WB6F VW, Especia ll y liked the
November cover - have more on
facsimile and 2 m FM equ ipmen t re-
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SIGNAL/ONE
I have just read your editorial corn­

ments concerning Signal/One, Ed Jay,
etc . Thought you might be interested
in publishing the following concerning
-the new ccrroenv (Signal/One, P.O.
Box 127, Franklin Lakes NJ 07417).

The assets of Signal/One Corp.,
were purchased in the California
courts and have since been moved to
Frank lin Lakes NJ. where the new
CX7B is being developed and will be
mark eted in late sp ring of 1974. The
new company is incorporated as Sig­
nal/One of New Jersey and headed by
Don Roehrs WA2SAB. who is Prest­
dent and General Manager. All the
stockholders are residents of the East
Coast, including Don Payne K4ID. of
Payne Radio. who will be the exclu­
sive distributor of the new Signal/One
products. The parts and service de­
partment is already open to owners of
all CX7 radios.

There is absolutely no re la t io nsh ip
o r ownership by any of the defunct
Ca lifornia Corporat ion stock holders
o r emp loyees.

The new CX7B will be in troduced
at the Dayton Hamfest on Apri l 27,
~md will include extensive engineering
Imp rove me nts .

Don Pav lit' K·JJI)
Sprin·l!:fi..ld TN

HOO RAY - HAPPY RE ADE R

Hooray for Ronald Murray VE4RE.
His article in the January 19 74, issue
of 73 was basic, simp le and very
he lpfu l to the newcomer and the no t
so new perso n in amateur radio.

I very strongly fee l authors (and
publishers) blow off the chest and the
mouth by writing and publishing tech­
nical articles that only electronic
engineers can (maybe) understand.
This is fine for those interested parties
and the prestige of the magazine, but I
beseech you to not forget the amateur
amateur, like myself. Our needs are
very seldom met .

Informative articles that remain
basic and noncorrotex throughout the
length of the discourse wou ld provide
some building blocks fo r the advance­
me nt and progress of many hams.

Leo A. Boron WM ISYA
London Ol!

FI GHT LU NG CANC E R
SUBSCRIBE TO 73

73 Magazine has many qualities
that I admire, but unlike the others
that cross my desk , it doesn 't have
any cigarette commercials. . .hi!

I know the other ham magazines
don't carry them either, but they
might someday...and I hope you
hold out against "blood money."
Raise your subscription p rice, or any­
thing e lse, but le t 's keep lung cancer
out of o ur ho bby.

A lld~ Anderson K6BBQ
KeBS Hadio

Sa il Fra llt"i:<t·o C,\
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BU Y A LIFETIME SUB-
And Help Bui ld a Nu clear Power Plant

Here isa picture of Earl Carrier
K8WLP, a Lifetime Subscriber to 73.
He is employed by Ludt ke Engineer­
ing Co., as an equipment operator on
a dredge in Lake Er ie . T he dredge was
installing a water inlet pipe at the
Davis Besse Nuclear Po wer Plant being
buil t near Po rt Clin ton OH. While
t here Earl had clock num ber 73.

Ea rl Carril'f KBWLP
Samlu.4.. , OI I

NORWEGIAN LICENSE - ANYONE?
He the article " Eu rope On 2m A

day ," wh ich you pu blished in the
Ap ril 19 73 issue o f 73 . I would like to
add anot her cou nt ry to t hat list ­
NORWAY.

If you are planni ng o n visiti ng
Norway and would like a reciprocal
license write to : Norwegian Telecom­
munications Administration, Radio
Inspection Office, P.D.B. 6701, St.
Olavs Plass, Oslo 1, Norway . They will
send a form and information in
English . The cost is 50 N Kr ($9).
They require a letter of good conduct
from your local police. T he form
states that it should be returned to
t hem via the FCC. Howeve r, I got a
letter (vali d license w ith no vio lations)
fro m the FCC and submi tted it with
the appl ication and a photocopy of
my lice nse . The add ress is a P.O.
Box, but the office is in the same
bu ild ing and in a pinch the license can
be issued in person.

na, e Williams Kill\lP
,\ PO N Y

BRAILLE PUBLICATION
There is now available for blind

hams a Braille publication entitled
" OX and the Bl ind Ham. " This is a
no npro fit publicatio n which w ill give
the blind ha m much in formati on
wh ich was here-to -fore unava il abl e .

Th e 78-page book casts $2.84
(which includes handling and postage
within the U.S.). Intern atio nal p re­
fixes and locations, compass bea rings
from three locat ions in the U.S.,
distances from t hese locations and
other useful information is given. If
you are interested you can send a
check or money order to: Peninsula
Braille Transcribers Guild, c/o Roy
Phe lps WB6 FIS, 166 Novato Dr.,
Vacaville CA 95688.

Rov Plwlp li WB6FIS
v .1t·In-illl' CA

IRS TEMPORARY - HAl HA!
I have been followi ng th e a rt icles in

73 about the IRS for the last few
mo nths. I would like to sta te that I
am behind you in your views 100%.

I am led to understand that the
Income Tax Bill was adopted as a
temporary tax. He! Ha! Since that
time this tax has turned out to be
about as temporary as the Berlin Wall.
Personally speaking I would not mind
paying the tax quite as much if I
could believe t ha t t he different in­
come levels were doing their fa re
share. As it is now the poverty levels
are all but exemp t, and the wealthy
people ju st h ire a lawyer to evade
taxation t hrough va rious loopholes.
T his leaves the mi ddle, or worki ng
class people at the mercy of the I RS.

As an example: My wife and I
grossed just over $12,000 last year.
We both had claimed 0 dependants on
our W2 forms. At the end of the year
our totaled deductions came to over
51 ,300. When we filed our return we
claimed two dependants, which
should have put us in the clear. We
were informed by the I RS that we still
owed them money. This taxation, of
cou rse, does not include my sta te sales
tax of 5%.

I n my opin ion, wi t h the rapid ly
rising cost of living and over-taxat ion,
many Americans have attained a leve l
where unemployment migh t be p rofi­
table. Why then could we no t do away
with the obsolete income tax program
and replace it with a sales tax pro­
gram? Under this program if you
earned more, and spent more, you
would pay more in taxes, whereas the
reverse would be true in the lower
income levels? Would this not be a
more fair tax program?

Nallll' withheld
Dallas T X

IRS PRIVILEGED?
Be careful with whom you discuss

your I AS problems. The courts have
just recently ruled that any informa­
tion your attorney may have about
you in I AS matters is not privileged
information. t have also had some
problems with the IRS.

Na llll' Withheld
Gardl'll Gro\'{': CA

MORE IRS
Please continue to keep us in fo rm­

ed via 73 on the I RS and its tactics of
harrassment. 73 has brought forth
some very interesting information on
those "characters," and it sure is
about time that someone opened the
lid . I ~ess the tax collector hasn't
changed very much from Biblical
times. Pe rhaps if enough data is
collected, you could publish a book
on t he subject. I wou ld certainly
purchase it if you did.

Keep up the good work, especia lly
your a rt icles o n IC' s and th eir a pp li­
catio ns. Good luck .

Na llll" \\'ilhlwld
Eh ria 0 11

73 MAGAZ INE



HAMTRONICS HAS IT ALL!

A
• STANDARD For the best deal

.,
V

14 U

~_~:-~A~W:in:n'ing hand from the Wheeler Dealer
Plus FREE shipping anywhere in USA

Address _

Name _

ZIPState

Please send me your best quote on the
following equipment:

City
BAN KAMER ICARD

"Get Everything at the BIG H"

4033 BROWNSVILLE ROAO, TREVOSE, PA. 19047 PHONES : (215) 357·1400/(215) 757·5300
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n -1 01 B Transceiver 649.00
ndK-4Q1 Transceiver 599.00
FL-2100 Linear Amp with tubes 339.00
Ye-355D Digital Counter , . 289.00
FV-l01 External VFO 9900
Sp..101P Speaker/patch 59 00
se-rer Speaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.00
FV-4Q1 External VFO 99.00
SP-401P Speaker/patch 59.00
SP-401 Speaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.00
yo-844 Dynamic microphone . . . . . . . . . . . . . . . 29.00
XF-3C'30C CW.filter 40.00
FA-9 Fan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.00
MMB-1 Mobile bracket 9.00

Prien lu bjKt to Cl!lnet witllout notice.

YAESU
... a name proven through world-wide use.
..• now available at Henry Radio. Come In,
phone or write for complete specifications.
We ship almost everywhere.

LINEAR AMPLIFIER
Small but powerful, reliable but inexpensive, this
amplifier is another top value from Henry Radio.
Using two 8874 grounded grid triodes from Eimac,
the Tempo 2001 offers a full 2 KW PEP input for
5SB operation in an unbelievably compact pack­
age (total volume is .8 cu. ft.). The 2001 has a
built-in solid state power supply, a bui lt-in antenna
relay, and bui lt-in quality to match much more ex­
pensive ampli fiers. This equ ipment is totally com­
patible with the Tempo One as well as most other
amateur transceivers. Completely wired and ready
for operation. the 2001 includes an internal blower,
a re lative RF power indicator, and full amateur
band coverage from 80-10 meters. PRICE: $545,00

THE
TEMPO

2001

$349.00
$ 99.00
$120.00
$109.00

-.•~ ..•~.. ~- ,-

~
_ .. -..

~~~PO 0 NE SSB TRANSCEIVER

look at the specifications . .. look at the pri ce tag ...
ask any of the thousands of Tempo ONE owners
about its reliabil ity . . . and the reason for its unparal­
leled popularity will be obvious. The Tempo ONE
is now the proven ONE.

FREOUENCY RANGE: All amateur bands 80 through 10
meters, in five 500 khz, ranges : 3.5-4 mhz., 7-7 .5 mhz. , 14-14.5
mhz., 21-21.5 mhz., 28.5-29 mhz. (Crystals optionally avai lable
for ranges 28-28.5, 29-29.5, 29.~30 mhz.)
SOLI D STATE VFO : Very stable Colpitts circu it with t ransistor
buffer provides linear tuning over the range 5-5.5 mbe. A
passband f ilter at output is tuned to pass the 5-5 .5 mhz .
range .
RECEIVE R OFFSET TUNI NG (CLARI FI ER) : Provides :!:5 khz .
variation of receiver tu ning when switched ON.
DIAL CALI BRATION: Vernier scale marked with one ki lohertz
di vi si ons. Main tuning dial cal ibrated 0-500 with 50 khz . points.
FREOUENCY STABILITY: less than 100 cycles after warm-up,
and less than 100 cycles for plus or minus 10% l ine voltage
change .
MODES OF OPERATION: SSB upper and lower sideband , CW
and AM.
INPUT POWER: 300 watts PEP, 240 watts CW
ANTENNA IMPEDANCE: 50-75 ohms
CARRIER SUPPRESSION: - 40 dB or better
SIDEBAND SUPPRESSION: - 50 dB at 1000 CPS
TH IRD ORDER INTERMODULATION PRODUCTS: - 30 dB (PEP)
AF BANDWIDTH: 300-2700 cps
RECEI VER SENSITIV ITY: '7~v i nput SI N 10 dE.
AGC: Fast attac k slow decay for SSB and CWo
SELECTIVI TY : 2.3 khz. (-6 dB), 4 khz . ( -60 dB)
IMAGE REJECTI ON: More than 50 dB.
AUDIO OUTPUT: 1 wall at 10% distortion .
AUDIO OUTPUT IMPEDANCE: 8 ohms and 600 ohms
POWER SUPPLY: Separate AC or DC requi red. See AC
"ONE" and DC1 -A .
TUBES AND SEMICONDUCTORS: 16 tubes, 15 d iod es, 7
transi stors
TEMP O' "ONE" TRANSCEIVER
AC/ ONE POWER SUPPLY 117/230 volt 50/60 cycle
DC/l-A POWER SUPPLY 12 volts DC
VF·ON E EXTERNAL VFO
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CALL
FREE

CHARGE IT
ON

TRADE
ON

USEDCALL
Bill Du Bard, W0KF

(9 A.M.-5 P.M. Central, daily except Sunday)

TRADE
ON

NEW

CALL
FREE

CHARGE IT
ON

FOR
A SQUARE DEAL

ON
• DRAKE
• TEMPO/ONE
• HALLIC
• CLEGG
• STANDARD

.YAESU
• SWAN
• COLLINS
• KENWOOD
• REGENCY

We carryall major brands and a large
stock of used reconditioned equipment

SEND STAMP FOR USED LIST

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

•



ahead

RGS ELECTRONICS (408) 247·0158
3650 Charles sr., Suite K, Santa Clara, CA 95050

We sell many ICs and componen ts not listed in this ad. Send a stamp for our free
flyer. TER MS OF SAL E: All orders prepaid; we pay postage. $1.00 handling charge
on orders under $10.00. California residents add 5% sales tax. Please include name;
address and zip code on all orders and flyer requests.

7400 S .15 7440 .15 7496 1.00 TRA NSISTORS
7401 .15 7441 1.10 74107 .60 NPN TO·18 general purpose
7401 .15 7446 1.35 7411 1 .60 silicon .157403 .15 7447 1.15 74111 .60 10 or mo re, .107404 .30 7448 1.15 74113 1.1 0 PNP10-18 general pu rpose
7405 .30 7450 .15 74115 .65 silicon .157406 .50 7451 .15 74116 .65 10 or more, .10
7407 .50 7453 .15 74141 1.15 1N11111NPNI TO·18 .15
7408 .30 7454 .15 74 151 1.1 0 l Oar mo re, .107409 .30 7473 .50 74153 1.40 1N1907 1PNPI TO ·1 8 .15741 0 .15 7474 .50 74 154 1.70 Hl ot mora, .107411 .30 74 75 1.00 74 157 1.40
7413 .85 7476 .65 74164 1.00 UNTESTED on7416 .50 7483 1.15 74165 1.00 All marked units, dual in -line7417 .50 7486 .50 74 166 1.00
7410 .15 7489 3.15 74181 4.50 packages. 10/S1.00
7430 .15 7490 1.00 74191 1.75 POWER SUPPL Y KIT PS 5·17431 .30 7491 1.00 74 193 1.50
7437 .50 7493 .80 74195 1.15 5 volt 1 amp regulated power supply kit

7438 .50 7495 1.00 74100 9.00 with p .C . board and instructions. Board
measures 2"x6"; completed kit is 2" high.

7 SEGMENT DISPLAYS Transformer has internal r.t. sh ield.

MARCH SPECIAL $8.00
MAN3 S1.00 4/S6.00

com. cat.. .125 in. high WIREWRAP SOCKETS
Man 4 S1.754/S8.00 14 pin S .50com. cat., 2 in. high 16 pin .60
MISS ING SEGM EN TINO DECI MAL PO IN T 24 pin 1.15

(take your cha nces; no ch oice) 28 pin 1.35MAN3 S.15 40 pin 1.80
MAN4 .50 wire-wrap socket pins .05

DISCRETE REO LEOS 1- 9 10'
100 or more, .04

MV 10 TO·18 S.15 .10 LEOS
MV50 liny .35 .30 LE D lOR- Pack of 10 discrete red lens
MV5024 diffused .35 .30 LEOs, various MV5020-series types. SI.50bright red le ns .50 LEO lOe - Pack of 10 discrete clear lens
clear lens. fis heye .50 LEOs, various MV5020-series types. S1.50
DISCRETE COLORED lEOS App lication note included.
MV1 amber .50
MV5020 type, amber .50 RECTIFIERS & DIODES
MV2TO·18green .75 .70 lamp 50PlV silico n rectifier S .10
MV5222 green 1.00 Jamp 400PIVsilicon rectifier .15
MV 5322 yellow 1.00 FB 50 lamp 50PIV bridge rectifie r .60

40429 triac 4amp 200PIV, brand new 1.00
JUNCTION FETs, TO·1 8 case 1·99 100+
N·C HANN EL SIMI LAR TO, lN914, .10 ,07 ea.
NJF10 1N4416. MPFI01 3/S1.00
NJ Fll 1N4091·93 4/S1 .00 MEMORIES
NJF1 1 1N43384 1 4/S1.00 MMll 01 256·bit static RAM S1.15
NJF 13 1N3089 3/S1 .00 MM 5160 1024·bit dynamic RAM 8. 00
NJ F14 1N41n11 4/S 1.00
P·C HANNE L, ~ WATT RESISTORS
PJF 11 1N3381·86 4/S 1.00 all values listed are $.05 ; 10 or more ..04
PJF 14 1N1608 4/S 1.00 We have: 15012, 2.2K, 2.7K, 10K, 12K, 18 K, 47K, 220K

All FETs come with data shee ts. Please spec ify how many yo u want and of wh ich values.
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~DO " " . '

SP ECi f iCAT IO NS

LIST: $1595

OUR PRICE (NEW) $550.00

RE SOLUTIO N ; 5 25 line'. STandard TV 0 1 CCTV rec ord,ng
VIDEO : Inpul and ou Tput : 1.0 V p-p,. 75 o hms. unbalanced .

Grea te r than 3.0 MHz treq . re, ponse. 300 f1ne<
plus Ho• . rewl u tion

AUD IO: Mike or fi ne inputs. 6 ().10.000 Hz ireq. ra nge
POWER AEQUIR MENT S 110 V AC, 9 5 wa llS
DIME NSIONS 18 318'" W. ~ 10 3116'" H. K 15 11/16 D.

WE IG HT:60Ibs, LI ST PRICE (1972) $995.00
OU R PR ICE NEW $450.00

USED $250.00

SPECIFICATIONS

RESO LUTI ON 5151,,,.., HO A. RES OL UTION
VE AT FRED 60 H. IEI AI
HOR FRED. 15,1SO HI IEIAl
I/ IOEO OU TPUT 1.0 Pop. 75 oh m , unbal .o<:ed
M IN I L LUMIN A T IO N 30 1,,,
VIEWF INOE R 1", ' I I " CRT ",1m.",,' '',,!!
U NS '5 I Loom f1 - 11
SHIPPI NG WT 3& II><

AGe Aud,o & V,deo
RESOLUTION '515 I ,,~,. HQR RESOLUTION ' 300 I" ",.
AUDIO RESPONSE' 80 10.000 HI
POWER REQUIRE MENTS 1211 DC, 10 ",_" ,
BATTE RIES 2/3G ~ 31U Ro<:h.",ub1~ IMI ,ncl....d<dl
CHARGE R Mod,,1 1OS9<Y.> ,n,I,"",,~

RECORDER '

CAMERA

•

BELL & HOWELL Model 2966

RECORfJERS

USED EOUIPMENT wid as is In good work ing Older. NO w"rranly.
All unll<checked prio r 10 "'<pment ,

CO NDITIO NS OF SALE,
NEW EOUIPMENT .old new. a' i"

RECHARGEABLE BATTER IES - New, lor PO rla Pak $ 36.00 a ... t.

COLOR ADAPT ERS - limited numlJer available, will wo r!< wITh almost
dny Black and White VTR to converT TO NTSC
co lo r, record p laybaCk·does nol impair monod1rome
use , $450.00 ea. l"epald ,

NEW NAME BRAND VIDEO TAPES _ 2400 f l. (1 h r. I any quanTI Ty
availalJl e, , h ipp ing I'll. 2Ib,. $29,OOeach ,

1200 fT, ('I, hI.! $ 19 .00 each .

p..-

This video recorder can record directly from a TV set
or a TV camera. Audio may be dubbed o nt o the

tape. A 7" reel (2400') will record 1 hr. No
home VTR unit under $1000 can match
the quality and capab ilit ies of this unit.

MAINTAINANCE
MANUAL $5.00

,,

9519 MAIN STREET P.O. BOX 463
WHITMORE LAKE, MICHIGAN 48189

(313) 449-4367

BELL & HOWELL MOOEL 2965
(R ec ords Only)

This is a portable video system a nd comes
wit h battery operated reco rder. camera a nd
chargers . A TV moni tor is built in t o the
camera as a viewfi nder. Camera includes
bu i I t · i n micropho ne and zoom lens.
Recording time is 20 minutes o n 4 %" reel
(800'). Recording is both aud io and video.

COMMUNICATIONS UNLIMITED

VlfJEO

All equipment so ld as is.
NO coos.
For catalog. send SASE.
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GAM has vvhat your
repeater needs

191 VARNEY STREET
MANCHESTER NH 03102
TEL. (603) 627·1010

Offset Side Mount Radiation Pattern
Reference: Dipole

•,

, - '1

~

Electronics

Vertical Radiation Pattern TG5-S
- -- Dipole
•••• Isotropic

Horizontal Radiation Pattern
TG5·S

---Dipole
•••• Isotropic

., . "

8.2 dB GAIN OVER ISOTROPIC
:®

MODEL TG5-S
$10450 L1STPRICE

Weight 3% Ibs.
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LED READOUTS OPCOA SLA-l Si mi lar to MAN-1. .33" h igh. 20 mA per segment. Wi t h decima l
p o int. Every one checked - all segme nts operati ng . Red - $2.65 each . 6/$15 .00

Green - $3.50
Big Reado uts, .7" high . Red _. . 55.55 each

CLOCK I.C .• Nationa l MM53 14. for 12 or 24 hours, 50 or 60 Hz, 4 or 6 digits . Only $11.95 each

LED - molded p last ic d ome shape with lead s. .3 12 inches in dia meter . Red - $.35 each . 3/$1.00
Green - $ .50 each , 6/$2.50

LM 309 Voltage Regulator IC. 5 volts at 1 Amp. m a x. c urrent. $2.00 each

PRINTED CIRCUIT BOARD 2 oz. c o pp er on glass epoxy base, approx . 5" x 6" . You r cho ice copper
o n one or both sides . 3/$1.25

ETCHANT FOR P.C. BOARDS Ammonium persultate. 1 lb. of c rysta ls . just dissolve in H20. $ 1.2 5
IN 914 DIODES S .1 0 each, S 1.0 0 a dozen
PLUG-INS for Tek tronix scopes : $40.00 each . T yp e A, Wide-band; 0, High -gain DC differenti al, 1
mv.lc m. (Hickok) ; E. High~in AC Different ial; G. Wide-band Differential ; K, Fast -rise : Type P,
Fast -rise Mercury p u lser test u nit $25.00
HUGHES WB4 Preamplifier Pluq-in S25.00
PLUG-INS for H-P 524 Counters . 526·A Video Amp lif ier, $40 .0 0 ; 526-8 T ime Interval Unit . $25.00
FILAMENT TRANSFORMER , 6 .3 v , ct. @25am ps., 11 5/230 v , 60 Hz p ri , Herm seated. Shpg. wt .
141b,. $4 .00 each ,4/$ 14 .00
SILICON RECTIFIER Interna t ional Ree t. R - 21 0 -F, epoxy, 10 0 0 P IV, 2 amps. $ .40 each , 10/$3.50

Matrix Plug-Board. Wired in 25 ho rizonta l & 24 vertical rows.
By insert ing jumper p lugs. any hor. row can be connected to
any vert. row. Constructed of Elco " Var ic o ns." Can be
disassembled or rewired for other applications. Great for
breadboarding, switching, programming, I.C. testing. Dimen­
sions : B~" x 1 6~ " . Shpg. wt . B ibs . Used . exc. c o ndo wi th 30
short in g pl u gs. Only $10.00

-
" •. • ~ I

-, '-,' -'1-- I-- '_ ' _ f_.. , - I.f
l
-

-I . 1 _ .

Teletype Model 28 Tape Equ ipment . Tap e reader LBXD &
Perfo rato r BR PE on LR XB9 Base, mou nted o n LTHS Tap e
Handlin g Unit. Reader is 60-75- 100 vvpm. Perforator is
high-speed (600...-..pm). Exc. Cond., as removed from serv ice.
5hpg. wt. 100 lbs. 575.00 each

Matrix Board wit h 25 x 12 rows .
15 p lu gs.

(Half of above board.I With
$5.50

H·P 5221 ·A Digi t al Counter , Sctid-State. 10 MHz . Like new. 5 150.00
Empire Devices (S inger) NF-l 05 Rece iver wit h T·2, T-3, T-A Tu ners, Exc. Condo $1800.00
Stoddart NM-20B Radio In terference & Fiel d In te nsit y Rece iver . w ith power supply, loop anten nas .
cabl es. Exc. Condo S385.00
P.C. Board Edge Sockets. Amp henol. 3 / 16" con tact spac ing. 6-eontac ts , wit h so lder term ina ls. 254
15-eontacts , with wire-wrap terminals , u sed, axe , 25d ea , 5 for $1 .00

TTL ICs
7400 $ .3 5
7 4 02 . . .• . . .. ...... . . . . . . .. .. _ 35
7 4 04 35
7 408 •. ....... . .. ... . . .• ... . . _ 35
7441 1 .75
7447 .. •.... . .. ... . .. . . .. . . • ... 1 .60
7 448 ... .• .. ... . ... ... . ... . . . .. 1 .65

7473 . . . . . . . . . . . . . .. . . . . . .• . . . . . •55
7474 55
7475 .. . . . . . .. . • . _ 9 0
7476 _ . . _ . .. .. ..... •. .. .65
7490 . . .... ..... . .. . .. •.... .. .. 1 .00
74121 60
74192 . . .. ..... . .•.. .. .... ..• . . 1 .9 0
741 op amp • . .• . . • •• . . •• • • . .• . .• .•55

MINIMUM MAil OROER $2.00 -Please add shipping charges • Mastercharge •

I
1916 Clark Avenue Cleveland, Ohio 44109

L----------Telephone: 2 /6-62 / - /004
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T::~' CALCULATOR"',':::....,,,,/, ' '""'''' ""',"p P''''''''' , I RECTI FIERS
Attractivaly designed l Excellent craftsman- VARO fULL-WAVE BRIDGES

•ship . Cau' and keyboard (designed as onl! / • • , . V5447 2A 400V $ .90
unit) . Cabinet I s aade of bigh-i~pact V564 7 2A 600V 1.10
plastic beige color with black bezel ~ ~_ , ~

HR810 Recto SOY 1A .10
and atllber window. Keyboard consists &~, (;::tr~Xr-G1
of • 3-poaltlon dide switch and 25 ~~":'I /.~] Special 811: Hex InverterItey., ') of which are used for _- ~ • "
Dry function . 20 keys gU.Y. ') keys - TTL DIP Hex Inverter; .,. Interchangeablo!

Ali 11.")'8 1IKlunted -. with SN 7404. Parta are brand new and areorange. •• ..-
printed circuit board . Th1a llOdu- branded Sign"t1ca and llarked "811."
h r unit " _11 suited fo< ..'

Da'" EACH •••• ••• $ .30

~
calculator chip•• Ideal for the LED's Shaat 10 FOR ••••• 2.50crsooa. ease and Keybosrd Coeplete:

.'l SupplUci 100 FOR ••.. 23.00
ONLY $29 .9~ 1000 FOR... 220.00, KVSOr~ eooitting S ."RCA NUMITRON IG-Io ma • zv , FOR 1.00 G-9 plus

2' Q: reeeere, MAN 3M
~EACR...... ... ... $ ~ .OO - lisht-und decimal point.

~
KV~021o eed T<>-1. s ." Flst-~ck type case. to",

SPECIAL: ~ fOR $20 .00 hiSh doee 10 FOR 6 .~0 opentinl Ufe . IC vol- tA'H $2.50

c$-::: tase requireooents. Id...l 10 OR HORE 1.90
for pocket calculaton! wlo DECDIAL 1. 50

3- CHIP CALCULATOR
MYIOB visible ,od s . 30

5-7 .. @ 2V 10 FOR 2.50 MAN 4 Seven-segment. <>-, plus let-Thia calcula-
tera. K1Sht -hand decimal point. Snapa I.tor set

.'~ llo-pin DIP aockoet or Mole". rc voltsS" r,,-videa oT' .f SPECIAL 874the el...:tronica quire.enu . IdNl for desk or pocket cal.::u-
256-BlT R.\NDI»t ACCESS KntQRY laton!

~R~'HO~$~:~~EACRIC: £s::JIfor an 8-d ilit ,
tTL hi-polar fUlly-decod~ ",flo-ting point calculator with left- •
1 bit:hand entry. keyboard. display . clock

aener.tor. snd diaplay driver hall sSi ng l e 5V aupply CD-2 Counter Kitthat ne~ be add~ to ..ke a calcula- _80 lOS acceaa 'lao

'"' that will .dd, subtr.ct. multiply _St.pl e _ory expansion thru Thh ki, provides • highly sophisticated."" divide. OVerflow .., negative 3-chip ee rece Unes dillplay aection module for clocu. COUnters.
sianllls are alao provided. Coeplete or other numerical display needs. The unit
ina t ructions t.c build • calculator Data with chip. l6-Pln DIP . <- . S·' wide and 10 3/8" long . A slngle 5-volt
included. $5.00 10 FOR $39.95 power sour.::e powers both ,,- ". ."" ,,_

CHIPS AND DATA .•. . .....••. $S.95 display tube. 1< "". attaln typical .::ount
DAtA ONLY (Refundable) •• .. 1.00 3-Amp Power Silicon Rectifiers rates of up to 30 MHz and also has • 1_•

test , c.ulling all 7 segments to Ught. .1<CT5005 CALCULATOR Marked Epoxy Axial Package includes a 2-sided (with plated thru holea)
This calculator chip has a full four- fiberglass printed circuit board , a 7490, a
function me=ory . which is controlled m PRICE rev PRICE 7475 , a 7447 , a DR 2010 RCA N~ltron diaplay
b, four keys. +M (adda entry into 100..... $ .10 800..•.. $ .30 tube . complete instructions, _.,

enough
.. emory) , - M (subtra.::ts ent ry from 200 •..•• .15 1000•••• ." Mole" pins for the ". • NOTE: boards Can•
llIe..ory). CM (clear llIemory , without 400 ..... . 1 ' 1200 . ... .SO be supplied in • single panel of up to 10
c learing r es t of r e gi s t e r s ) , RM (read 600 ••• •• .23 1500 . .• • .69 digits (with all interconnects) ; therefore .
Dlemory or use Iltl entry). -

CMOS
when ordering. please specify whether '00l2-Digit display snd ca1cu- want th~m in single panels or in one mulU-

late CD4001 s . 7S CD4023 $ . 7S pte digit board. Ho< specifying will reeut e
Fixed declmal at 0 , 1 , 2 , CD4002 .7S 74COO .7S in shipping delay .

" '. 0< , CD4010 1.00 74C20 .7S COHPm, xrr -{jjJ
Leading zero suppress ion CD40ll . 7S 74C160 3.25 ONLY $11.95.... ' /
7-Segment multiplexed output C04012 .7S FOLLY-ASSEMBLED I:57491!, ';z?,~;;....~_~_
True credit aign dhplsy

7400 Series
UNIT $13 .00 ~ .". '- . ~ ~

Single 28-pin chip DIP Boards can be supplied separately • $2.00
CHIP AND DATA.... ...•••. ONLY $9.9~ per digit .
DATA ONLY (Refundable) . . .... . 1.00 7400 s .25 74L51 s .30

74800 . 35 74851 .35
L I N E A R S5001 CALCULATOR 7401 . 25 7453 .20

Ioo-Pin c.lculator chip will add , sub- 7402 .35 71054 .25 NE540 7D-watt power driver amp••.••.•• $2.oo
t ract , multiply , .nd divide. l2-Digit 74801 .35 71oL54 .35 NE5~~ precision e teer ..... . . • • • . . • • • • • 1. ~O
display .nd calcul.te. Chain calcula- 7403 . 30 74L55 . 35 NE~60 phAse lock loop DIP • . • . • • • . . . . • • 3. 2~
t i on• • True credit b.l.nce sisn out- "" . 28 7460 .20 NE~61 phsae lock loop DIP . ............ 3.2~
put. AutOllUltic over-flow indication. 748010 . 35 74LH .30 NE56~ phase lock loop 10-5 . .. . . .. .. . .. 3. 2~
Pix" dec 1..1 point at 1 , 2 , " or 4 . 7100~ . 28 7472 ." NE~66 function senerator 10-5 • • • . • . . . . '.00
Leadin8 zero suppression. Complete 71006 .70 74L72 . SO NI!567 tone decoder . .. • • . • . . . • • • • • • • . • • '.00
dats .uppli" with chip. 74H05 .35 7473 .60 NE5~58 dual 741 op a.p KINI DiP •••..••. 1.00

CHIP AND DATA••••.•. . ONLY $9 .95 71008 .35 74L73 . 7S 709 popular op amp DiP .•.. . .. .•• . . . . ."DATA ONLY (Refund.ble) • •• • 1.00 74808 .35 7474 . 69 710 voltsge co.parator DiP ..•••••••• .7S
7410 ." 7/oL71o .80 7U du.l COlllparatOr DiP • . . . . ..••..•• ."All IC. m .~ ."" fully-tested; 71oLlO . 35 74H74 •80 723 precision voltage reaulator DIP . 1.00

leada are plated with gold Or aolder. 710811 . 35 7475 1..0 '" op ..p 1O-5/KINI DiP •.••••.••.•. . 55
Orden for $5 or .are will be abipped 7413 1.25 71076 .60 '" dual 741 op ..p DIP . . . . .. . . . . . .. 1.00
pre~id. Ad, ,,, fo< handlins .nd 7417 ." 74L78 .80 7" op ..p T0-5 • .. . .• • ••• • . . . . .•.•.• 1.00
post.ae for .-aller ordera; reaidentll 7420 . 25 7480 .65 CA301S 2 iaolued transistors and a Dar-
of C.Uforni••dd aales ta". IC or- 74L20 .35 7483 1.00 linaton-.::onnected translator pair 1.00
ders an ahipped within 2 vorltdays-- 710820 . 35 71oS9 '.00 CA3045 S "'" trsnaistor array•..•..•••• 1.00
kiu m ahlpp~ within 10 d.ys of 74R22 .35 7490 1.20 03026 dual differential ..p ••...•••••• 1.00
receipt of order . $10.00 .iniaJa on 7430 .25 7491 1 .00 UUOO positive DC resulator 1'0-5 .••••• 1.00
C.O .D.a (phone in). 74830 .J> 7492 .90 UtlO5 voltage reaularor • . .• •• . . . . . • • • • 1.25

HAIL ORDERS: 71oUO ." 7493 1.15 U1302 op "p voltage follover 10-5•••• 1.2~
P. c . "'" )

10811 Myrtle Ave . 7440 .25 7494 1.15 Ut307 op .ap .••.••••.. . . •.••• . . ... .••• .SO
C....ichae1 . CA seer.....nto. CA 74840 .35 7495 1.15 U008 op allp 10-5•••. . ....••••. . . .. •.• 2.00

95608 (916) Hlt-2161 74101 1.25 71oL9~ 2.00 LH311 c_parator 1'0-~• . . • • • • • . • . . • • • • • 1.75
IfONEY lJACK GVAJlAnU.ON AU GOODS : 74102 1 .20 74121 1.25 UU70 AGe aaplifier .. . . . . ............. 2.00---------------- - 7/0106 1.20 74123 1.50 LM703 RF-lf amp epoxy TO-5 ••• ..• . . .••• ."SEND FOR FREE FLYER LI STI NG 100 's OF

J«)NEY-SAYING BARGA IHS~ 710107 1.20 74l~4 2 .30 LH309k 5V-lA power supply lIlOdule 10-3 .. 2.00

BRBYLOnl
71048 1.00 741161 2.00 Ut3900 qu.d op amp .... . . . .......... . . .. 2.00
71050 ." 710163 2.00 LKl595 4-quadrant multiplier ••••....••• 2.00
74850 •35 741193 1.50 8038 aine aquare triangle functiooELECTROniCS
71051 . 25 71019~ 1.00 generator ••••.....••••. . . . ... 4.9~
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Before you buy •••
take time to compare
WHEN YOU'RE GOING 2 FM ... AND YOU MATCH ANY MEMBER

OF THE INOUE-ICOM TEAM ... feature for feature ...
. . . spec for spec ...

We think we know how you will come out.

For example, compare these features on the IC-22
against anything else availab le in its price class ...
1. 22 channel capac it y .. . plenty of roo m fo r todav's

and tomorrow ' s use .
2. 10 xtals insta lled . . . (t hat's about $ 4 5 wo rth o f

x tals incl uded in the pr ice of the r ig) !
3. Solid state T·R re lay ... no th ing to wear o ut.
4 . Large speaker b u il t i n fo r high noise appl ica t ions.
E. l / 1Q w att swi tch power saving option .
6. Moste r f ro n t end and 5 hel ical resona to r cavi ties.
7 . Noise canceling mike incl ud ed.
8 . Qu ic k disconnect mobile mo unt . . . tak ing the r ig in

and o u t is a snap !
9 . Tr im mer caps on both trans. and rev . on all 22 chan­

nels ... w ith a d iscr iminator output jack in the back
to let you get on and stay on tree.

10 . PLUS the ' 2 2 is one good lookin' compac t rig that you
w ill be proud to p ut in your car-c-I rhe XY L won' t
m ind it eitherl -c-with soft gree n back l ighting o n the
f ront panel an d a l ight to silen t ly let y ou k now y o u
are getti ng out . .. and a second l ight to let you k now
t here is an incomi ng signa l (even t hough you m ay
have t he vol ume do w n l.

Feature for feature ... S for $ ... at $289
... the Inoue IC-22 just can't be beat anywhere ...

See the unique Inoue IC-22 and the rest of the ICOM family
at your nearby ICOM dealer . . . today . . . !

Distributed by:

t IIr'=-,Ic=-=O=-=M-=-I

MARCH 1974

ICOM WEST. INC.
SUi te 232 - Bldg . II
300 · 120t h Ave. N.E .
Bellevue, Wash . 98005
1206 1 4 54 ·24 70

ADIRONDACK
RADIO SUPPLY
18 5 West Ma in Stree t
Amsterdam. N.Y . 120 10

ICOM EAST
o-, ACS, Inc.
Bo ll. 331
Richardson, Te ll. . 75080
(2 141 235 ·04 79
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WILL NOT BE UNDERSOLDI

Here is a SPECIAL DEAL'lor ,6 and 10 meter fans • • •

I

,
RCA model CMFT-50

Covers 25 to 54
without coil ch MHzanges!

~~
~--

50 watts output .
transistorized re' V-:

lth
transistor pocarver. Stand wer supp l

Regularly $125 by drain is only i a2nd partly.00 . amps.

- this month only $100 00 .. . with accesso .nes .

We stili have a few30w
These are f att TPLs left for use in th or only $155e two meter b .00.and •

. TERMS: A ll "Include antenn Items sold as is A
represented r as or crystals If' eqc~eSSOri es do not
01 • etu rn I . "'I'm "rec eip t " 0 ' exchan . en t IS no' a,
residents add ;~IPp ; ng Charge,ge within live d~Y'sales tax prep aid. III " .. 100lS

DuPage FM IPO B ,nc.
• • OX 1

Lombard I312 ,II. 60148
·627-3540
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INC.

Write for your free copy today!

Then you'll10ve
Data Engineering's
new catalog

OR

TOUCH TONE PADS
M ore featu res than any other pad including bultt-ln
mon itor speake r and latest Phase-Lock loop circ u itry.

TTP-l Sta ndard pad f or portable transceiver
mount ing.

TTp·2 Standard pa d in att ract ive ca se f or home o r
m obi le use.

TIP·3 Mi ni-pa d in a ttractive case for home o r
mobile us e.

TTP-4 Min i-pad f o r port able tran sceiver mount ing.
ITP-I, 2, 3 & 4, Sh. wt. 1 lb $44.50
TTP.IK, 2K. 3K & 4K, Sh. wt. 1 lb , $34.50

CRICKET 1
A popularly pr iced Ie key er wit h m o re features fo r
you r do l la r . Cricket 1 is a sma ll s ize, so l id sta te keyer
designed fo r th e beginner as well as the m ost ad ­
van ced operator. It p rovides the user wit h f atigue-free
send ing and its c lean, crisp CW a llows for easy copy­
ing at all speeds. Turned on its sid e, th e Cricket can
be used as a straight key for m a nua l keying .

CRICKET 1 Sh. Wt. 3 tee, $49.95

Please inc lude suffic ient postage for sh ip ping.

2·METER PREAMP
Specia lly made f o r both O LD and NEW receivers. The
s ma llest and m ost powerfu l preamp available. Pro­
v ides 20d B ga in at 2.5 N.F. t o bring in th e w ea kest
s igna ls. Sh. wt. 4 oz. $9.50 kit

$12.50 wired

DATA ENGINEERING

LIKE

Ravenswood Industrial Park, Springfield, Va. 22151

5554 Port Royal Road • 703·321 ·7171
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prewound
coils

1'140 '141\11$

.5u~ tot
2() ~b qu\et\"g

(J

~ t\\I\,,,~t\.S

aluminum case

2h xl Y2x9

~ua\o,,~ets\O"
. ~~~ n

leta{\\\l t#redri/led Pc
\,\\et

n ~atts \ayout for easy c hoards
st\~~~~ lJhst'M .

~~~ Order Yours Now! 'Ct/Oll
-------------------------------------

Please send me,__HT-144@$99.95each.

name _ TOTAL _

address _ Shipping ($l /kit), _

city _ NYS res, sales tax _

state ZIP _ TOTALENCLOSED__

VHF ENGINEERING
- DIV. of BROWNIAN ELECT . CORP.-

320 WATER ST. POB 1921 BINGHAMTON, NY 13902 607-723-9574
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PA144/1 5
PA144/25
PA220/15

r:;
;;;;..-./

~~~~~~::!PA1501 H
PA2501 H PA4010H

Increased Parts and Labor costs
have forced us to raise prices on
some products.

He'" Prices II

PW PW WIRED & TESTED
MODEL KIT PRICE

IN OUT PRICE

PA-1202-H 1-3 12 $39.95 $49.95
PA-1501 -H 1/2-1 15 $49.95 $64.95
PA-2501-H 1-4 25 $59.95 $74.95
PA-4010-H 5-12 40 $59.95 $74.95
PA-110/30 15-40 110 N.A. $149.95
PA-110/10 3-12 110 N.A. $179.95

PA-144/15 1/2-1 15 $39.95
PA-144/25 1-4 25 $49.95 NOTE : Less case
PA-220/15 1/2-1 15 $39.95 and switching.

..

PS-12
12 Amp regulated 2%
50 MV Rippl e Max.
Adju stable 11-15 VOC

WI REO $79.95
KIT $59.95

SHIPPING WEIGHT 121b.

PS-24
24 Amp regulated 2%
50 MV Ripple Max.
Adjustable 11-15 VOC

WI REO $89.95'
KIT $69.95 '

SHIPPING WEIGHT 21 lb.

'PS-24 SHIPPED WITH BASE PLATE - LESS CASE, AS SHOWN

VHF ENGINEERING
- OIV . of BROWNIAN ELECT. CORP.-

320 WATER ST. POB 1921 BINGHAMTON. NY 13902 607-723-9574
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LED SALE LED SALE
$@l!.~lID $ll'IA ll'~ $\I$ll'~[M$a ~lro(Q

, I
T I.

u
• I

SLA·l,1 SLA·1C SLA·2,9

Ib

B
FOL·1
OL·104

SLA·3 SLA4
Characters shown are aclual size

THIS MONTH ONLY
A PURCHASE OF $25.00 OR MORE FROM OUR WINTER 1973 CATALOG
ALLOWS YOU TO PURCHASE THE FOLLOWING LED'S AT THESE LOW
PRICES. NO LIMIT TO PURCHASE. DATA SHEETS AVAILABLE FOR EACH
LED DISPLAY UPON REQUEST.

Catalog
Number Description Price

81-00001 Opcoa SLA-1, .33" high, 7-5egment LED display 2.75
1148001 Pkg. of 8 current limiting resistors for SLA·1 .36
83-00011 Opcoa SLA-1C, .33" high, 7-5egment LED display W/colon 3.00
1149011 Pkg. of 9 current limiting resistors for SLA-1C .40
84{)OO02 Opcoa SLA·2, .33" high, +1 LED display 2.50
1144002 Pkg. of 4 current limiting resistors for SLA-2 .20
81-00003 Opeoa SLA-3, .77" high, 7-5egment LED display 6.25
1148003 Pkg. of 8 current limiti resistors for SLA-3 .36
84-00004 Opcoa SLA-4, .77" high, +1 LED display 6 .25
1145004 Pkg. of 5 current limiting resistors for SLA4 .24
81-00007 Opcoa SLA·7•.33" high, 7-5egment LED display 2 .25
1148007 Pk . of 8 current limiti resistors for SLA-7 .36
84{)0009 Oocoe SLA-9, .33" high. ±1 LED display 2.25
1144009 Pkg. of 4 current limiting resistors for SLA-9 .20
86-00704 Litronix DL-704, .31" high, 7.$egment LED display 1.00
1148704 Pk . of 8 current limitina resistors for DL-704 .36
86-00007 Litronix FDL·7, .31" high, 7-Segment LED display 2.00
1148007 Pkg. of 8 current limiting resistors for FDL·7 .36

124

SENO YOUR OROER TO:

SOLIO STATE SYSTEMS. INC.
P.O. BOX 113
COLUMBIA. MISSOURI 65201

OR PHONE OUR OROER OESK (TOLL FREE):

800-325-2595 & 800-325-2981

73 MAGAZINE



COMPLETE MEMORY SYSTEM

Measures 12 x 7 x 1 inches. Utilizes TTL
ICs. 10240 memory cores. 9 installed sense
amps, addressed as 1024 locations. I/O lines
include 9 data-in, 9 data-out, 10 address-in,
powering status and control. Only 40 sys­
tems on hand. Schematics included.
# OCU $150pp

AUTOMOBILE REVERB

Brand new fully assembled, ready to install
in your car to give 3rd dimension concert
hall effect. Complete with instructions, rear
seat speaker, grill, wires, plugs.
#05 $7.00

15 AMP BATTERY CHARGER
Brand new GE transformer, 25 amp
fullwave bridge. Output approximately

.'
15 volts up to 15 amps. Ideal battery
charger or DC source for general use.
With instructions, assembled in 'minutes.

PK-4 $7.50

8 TRACK STEREO TAPE OECK

With built-in stereo pre-amp, 115 volt drive
motor, channel indicator lamps. Unused,
original boxed, less cabinet. Customize your
stereo music center with one of these tape
decks.
#46 $14.00

I~,
CO 0

00

,~
0

I~' [000 &0 &0]
CDAN/URR- 13

URR-13 RECEIVER
Listen in to jet planes, Air Force 1, U-2 spy planes ,
FBI, etc. They use the frequency covered by this
receiver . . . 220 to 400 me. Possibilities of
covering the 220450 me band by re-tuning.
Operates from regular 115 Volt 60 cycle, requires
only antenna and speaker. Tuneable through the
frequency, direct reading dial . Schematic and write
up on this set furnished.

Visually OK condition ... URR·13 - $50.00

TV POWER SUPPL Y &
TRANSPORT CIRCUIT

A complete assembled PC board, spares from
a video tape machine. Many many fine
components to be found. One section of the
board used as a 12 volt and 24 volt regulated
power supply. You add the transformer and
output will be 24 volts transistor regulated
as well as another output of 12 volts
transistor regulated. 3 amps on the 12 volts
and 1 amp on the 24 volt section. Full
schematic of the complete board included.
These are unused and cost in excess of $200.
# B74-1 $6 or 3/$15

• •
I

•

RCA TO-II TUNNEL OIOOE
Original packaged, each factory marked,

with spec sheet. $1 25 h 5/$500. eac. ..

Laser Oiodes - 5 watt - $10;
10 watt . $15.00

TCS RCVR or XMTR

Used, look good, with schematic, receiver or
transmitter. Frequency range 1.5 to 12 MC.
Three bands, VFO or crystal, voice and
CWo These sets Collins design, becoming
scarce.

RCVR or XMTR $35.00

Postage extra on above . MESHNA PO Bx 62 E. Lynn Mass. 01904

NEW96 PA GE CATALOG NOWREAOY



HIGH POWER
TRANSISTOR
WITH HEAT SINK

H<'mov..<l fro m n.. '" o' <l u i l'­
mo'nt! I n c l u d .. .. p Ol'ul"r
:.! N t7 ~ 'd o"rknob' lrlln~i ~ ­

\ "r T O · :I\; . It .. r m " n i um.
I' ,,"P I sn ",aH R. \ '('RO
)O( OV; l llo "ml'S. ·10 hf... t ·" r
ill ni lion. hilth po", .. r tr"n~ ­

min .. ... . ..H'. :'ol ount .. d " n
h .. a l ~ink 5 x 2'~ " ll~ " .

. 52.50
7 .50

12.50
3 .25
11.50
7 .95
9 .95

KRONOS WITH "TIME BASE"*
CHOOSE
YOUR
READOUT

T,"o IIlR_IOIo IIlR·I03o IIlR·I04o IIlR·I05o IIlR·I08o k"·107o IIlR·I011

NOW
'G.

1.74 1

• Wll" TIM I: BASI: $64.95
t " :'oI AS' L);U rparlout .. ar. " all L.:II....
but tM L it roni x 7 07 and Opeoa S LA. l.
li ke t h.. MA...... t . are o f the reDeet i ....
bar .... ltment lechftiq u.. . Ih. 7 0 4 i. t h .
rpfl ..ct i~·.. ha. ' ·"n!lion o f t he MAN· ~ .
·Th.. Ni xl. I U,,", i .. a 7-... ltm..n t d • ., ic ..
a" olh.. .....

514.95

I·MM5311 • • DIGITAL. ALARM CLOCIl
FACTORY FAL.L.OUT - 11 .4. EACH

o
T_....' add p".. l a ll" ".ted : I :1 0
....._ O rd...: W a k.. fi. ld. 101 (6 t 7 ) 2 4f\ . 3 8 2 9
R. .... II: t 6 · 1 8 [)PI C anni n.. St. • W a k.. fi.. ld , M....
( otl W a t er Str ... U C .O .D. ·S M AY BE PIlOS};U

o 1St tATllOlii 011 fiber Optics , 'res'. Semi 's, Part s

POLVPAKS
P .O . BOX .42A LYNNFIELD.MASS.Ol •• O

...., " CIo',," .With

$ 8 ~8 Spec Sheet I
NATIONAL EQUALS ON
M::~::IGI~.~c~p~~nOCK on ')JHIP"SII,.
0 5 3 1 1 28 ·pln. c.ramlc , a ny r• • d_t. SIl.88

S_d IKlta, A·B-D
0 5 3 1 2 24-pln, c.r.mic, a n, r • • dout. 5 8 .• 6

4 -d ie ita l C .D

. -dle l.., A -C
0 5 3 1 4 24_pl a . pl..t lc, LIED a ..d 511.611

htc.nd t r . adoul" . ·dl ll:ltIl : A·B
o 5316 40-pi.. , _ 1 .1. .... _ze

al.r m . • I..p t , • ••dl lll:ltIl'
Code: A_ Ho ld Couno. C--I P PS Out pU I .

B-(lul o ut S trob.. . o-a cn

Potter & Brumfield
KAPRELAYS
~";;,~..: $2.98

£,,{'.. II ..nt fa. · ·HAM" u'" .... .. nt ..nn.. . ..·it ..h inl". •at{'h,nll,
t ran..mit , r..{'.. i ~ .....Ie .. and 100 '. " I cummerc ial .0 . in_
d uft !rial u. .... lnd udr . pl ....!<c d U "I - ('O~ rr wilh d '.lIr" m
and houkup in fo . ll _p;n p lu K-;n hu e . Co nt....t.. mo~ahl ..
lIa ld n...h..d liilu r u t ion....y a~.. rl. y. wi!h . i lv ~ . cad_
miu m u u de mav.bl All ('o nl . c t.. 10 amp :lPUT . Co,I
dat • . lt ~VAC 2 2 ~0 o hma. 1 7 . ~ rna. 1 2 VDC 21 m,L~

I ~ M ohma. Si .." 21/.'" .. 1 ~/ t 6 '". "'t." 0 ... . Cellt • • p ill
mi•• ,na . Com.. loll.. . t 1P" equal t oo.

Drh_ .... §pM1,,1

5"174411 1 .6' 3'_ 4 .5

5 "17 4 4 8 1 .50 3 f_$4.

5"174411 1 .50 3 ,_ $4.

5 "1 7 4 4 8 2 .50 3 for $6.

51'47448 2 .25 3 lor$5,.

C .."STAL. TIMI: 8ASI:
FOR AN" "RONOS

o $19.95
Indu<l.... prec is ion C.Ydlllt
ti m hallS Ie . pc boar
...e o rl ... with ln lo.

• R"<1 .. po " y cas". OIhe .... c lear. • • Litroni" ....d O pco,,' . p in . l o r _p in
"Qual. lind ..1"c t r ;eal .I' '' c . 1111 M AN. I o r MAN.oj . • • • LED " dot" m i"..;n !l" ~

LED MITY DIGIT "DeM'S" ;::.~;;; 1- "i I'
Se, .. nUh c I)" , ·,e .... " 1l' It ' t ai Co u nUna ....odu l ,,~ . o u tp., r - ::-:....~. .~~
f orm lIny o l h ..r IlC :'ol on th.. m llr k..t l oda y . MoO'... fe ll. ' , ~~
t u r ... Ih.n .... .. 0' bo.-Ior .. t No t a " .....o ... . no t ",,,, and.. scent .. . ~

nOI n l .. , .. b u t th.. m"d"rn LE U. Ch""",.. Irum . uch s.....ou" 0 I~ _ • .:..~
m....ufactu r .. r..... Monsa n IO·.. ....AN . t . MAN. ... Lilron,e .. n , ::-,:-.::.::
707 ..nd . 0 4. Op ..o,,·. S LA- l (th.. l....t 4 bannlt c hara c- $9 99
t e r h"'!l"ht. o f 0 . 3 3 at no e " tra .. ha r !l""') . E. ch k' i , n · •
d ud .. .. :1>< 2" p .c board w ,th Iin !l".. r. l o r .. }'K}:E . d lt.. K);AHO l ·T Cha.> \f a k .. r
c o nn..ctor. "id moun ti n ll" d ip " ock.. t. LEV r e adout a t 0 MAN ·I .27 It . Mo nto
)·our cho i.... . r i..t o .... :l Ie ' ... ..n<l Mol"" conn.. c to . . tJ MAN .4 . 1 9 h . Mo to
( t h ill }:LIMINAT};.'l SULl n ; HI NI; YODR rc-o . and 0 7 0 7 . . 3 3 h . Lltr_ln
b oo kl .. l . INCL.UDIES P .C. IEDGIE CONNIECTO.. - FRIEI:I 0 7 0 4 . . . 3 3 h. Lilr_ln
• P in.lor. p in MAN. I .· · P in_f" r · 'i n MAN_4 , " Iec . <'I" ... ....m.. O 5LA.l. . 3 3 h. Opc_

All fit 14 -p in Ie aoe kto·u. All 7·... ItfJ\.. n t ll. M A..... M r i....
" all LF.IJ " ....d m ad.. b)· "'ell _kno",n W.... I COlUt m b :r.
Othe n H.. f1 ..eti ...• lIo r h 'P" mad.. b y O PCOA and L1 ­
TRONI X. T h.. R..tl ..Cl h·e Ba r t yj... . lOr .. l o"'-co..t .. .. r.. ion.
o f Ih .. M AN'.. " " C" p I . 3:~ ch ar lle l '" h .. ia hlt If o ne LJo:n
hlo",.. yo u lose 11 ,..' lt m.. " I. MAS '.. you n o S OT! All
r e"d" u t " 0·to · 9 nu m.. ral " . p l u.. INt.. . s a nd d"c im a l .
• ' Op" " " ;m d Litron i" produ" t .. " in -f o r -p in . .. p lae.. .
m "n t .. f or :'oiAN -I .\f AN_·I . A ll .'.. V T TL<",m,>a li bl• .

ALL LI:D c"-r. ct- Co'or
"IEADOU TS _ TYPE 51z. Dls p l. , DlIC im .1 Mils

" R EFL EC T IV E LITE BAR" (Seament LIED ....do<lts I

IJ 707· · IMAN -l 1 .a a ••• T.. 2G 5"17447 2 .75 3 lor $ 6 .

0 704 •• (MAN.4 1 .n ' od Y• • 2. 5"17448 2 .75 3 for $ • .

0 $LA-t · · (MAN.l 1 .n . od YH 2. 5"17447 2 .75 3 for $ • .

D SLA · I·· I MA N_1 1 .u ... •• 2. 5 "1 7 4 4 7 2 .25 3 for 55.

0 $LA· 3H C i.nt ., G . od Y.. 2. 5 "17 4 4 7 . . 50 3 lor 518.

0 $LA.IIC · · IMAN· 5.33 "-- Y• • 'G 5"17447 4 .95 3 lor $13.

0 MAN · 3 "_I . 1 1 5 ' od YH ••
0 MAN · 3 . ..... , . 1 1 5 ' od ••• ,.
0 MAN ·3M " _ I· . 1 2 7 ••• Y..s ·· · 'G
ra MAN -4 . .._1· .190 . od T.. rs
0 MAN·4 . 01 <1. 1. .190 ••• ye.··· ..

L1TRONIX-OPCOA-MAN "7-SEGMENT"

Lm Readouts M'N.'



from Reader Service --

e Windjammer

CALL
BOOK

When you want
an authoritative?
up to date?
complete reference
Irs the

CALLBOOK

See your favorite dealer or Send today to
(Mail orders add 50¢ per CALLBOOK

for postage and handling)

: 73 will be giving away a Windjammer cruise :
: each month absolutely free! It's a vacation of :
: a life time - 10 Windjammin' days of swimming, :
• snorkeling and prowling uninhabited beaches. •• •• They'll take you to funny little places with •
: funny little names .. . Mustique, Bequia , Saba, :
: Carriacou. Or , to Guade loupe, S t. Lucia, :
: Grenada and Martin ique. And the only thi ng :
: better than a Windjam mer day is a Windjammer :
: night. Soak up a golden moon, limbo to a stee l :
: band and fall asleep under a sta r-spangled :
: Carribbea n sky. No stuffed shirts , no plush :
: reso rt s,just a bunch of congenial shipmates :
: heading for adventu re . :
: All you have to do to win is check off the :
: advertisers you are interested in. o n the Read er :
• Service coupo n and send it in to 73. We'll do •• •• the rest. Each mo nth a winner will be dra wn •
: from all the Reader Service inquiries received. :
• •• Mail today!!!!! •• •••••••••••••••••••••••••••••••••••••••

­_.....----"14
--

•

--

-

----
._---

._--­- _._--

.-.-

._-

Over 285,000 QTH's
in the U.S. edition
U.S. CALLBOOK for 1974

$9.95

._.­._-

Over 210,000 QTH's
in the OX edition
OX CALLBOOK for 1974

$8.95

.__..-

.. _-- "..---­~_..-

fOR RAD IO AMATEUR 116 k
VlR\t~EE J.tcaDo INC

B
R6cl-lURE 0.0' .B 925 Sherwood Dri.e

lake Bluff. III. 60044

MARCH 1974 127



S.II

1')7-+
F,.,-

1[2]
8 9
~[ill
22 23

29 30

i\Iarch

12

14 787818 11 71 71.14

7... 7 7117... '.1.14.. , •

11171 71 1. 1. lUll... , . 1.

17 77 7 71 71 1. 1. 717

'.14 7818 181 1 11 7871 14

'.'71 1 1 7 1.141.,••

J71 1118'.14

14 ' 4 1 1 1 1 1 1. ' 4'4 14"" 4 '"

' .1117 7 77 7 1. , . n

1.1.7" 7 77 '.21 "1

1U1n 717871 7 7 1. 1.

'4 14 1 1 7 1 1 1 1 , . ,. , .

14 .. 1 7 J 11"2121212'21

21 I . ,. J8 '8 1 1 1 1. ,. ,. 21

14.0. 1.11 J 7 1 1. U 2' 2 , n

1117 J 118 1.14'.'. 1.

2 1 1.'. 111 J J I4'. 21 2 '

1. 7178J8 18J 7 7 7 J8 18 '.

14 7 7 7 1 J 1'4'.'. 14... ' . ...

1 7 717 78'. l U , • • , •• ,. 18

1.'. 78 777 7 111... 'UI 1• •

....

•lIoII

I I

18
r::;;l
L:l.J

10

1')7-+

tNG l"ND

.....W.. II

"l"SK"

""GUll IN..

..USTII . U .

"""PAN

MEIUCO

P...1LIPP1 NES

EASTERN UNITED STATES TO:

PUEIITO RICO ' 4 1 1 1 1 1 J" 1. , . ,. 1. ,.

SOUT...... fRIC... 14 7 1 1 18'. ,. 2' 2' 2' 14 ,.

'ND'A 11 1878 J8 781818"7A1 1

"""P..N

MEll ICO

"""U",'Nts

I'\)EATO A'CO

$OUTH ..fA I(:" I.

U. S , S.A. 1

C" N" L lor-I ,. 7.. 7 7 7 7 '. lUI 1

INDI.. 1 7 78 781871 ' . ' . " 7 71

GM T : 00 02 1)1 06 01 10 12 1. " '1 zo n

PROPAGATION CHART
J.H. Nelson

Good (Open) Fair ( D) Poor (0)
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AAGtN T1 NA
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ENGLAND

HAWAII

U, S, S, R.

WE ST COAST

Possible Aurora 4,5.

Subs 88
RTTY Book 9 7
QS Ls CII

o Henry 41 ,11 2
o Hob by Formers 108
° H&R 84
o Hy Gain 50
° ICOM 119
o i nt. Elec . 60
o Ja n 9 2
o Janel 70
o Jefftro nics 117
O K-Ent e rp rises 74
o Linea r Systems 35
o Meshna 125
o Newtro nics 9
o Nurm i 80
o Paloma r 34
o Po lyPa ks 126
o Rad io Ca ll boo k 1 27
o Regency 22,26
° RGS 114
o Robot 55
o Rohn 30* RP Elec. 34
o Savoy C II I
o Sent ry 15
o Solid Sta te 124
o Space Elec. 74
o Sta h ler 74
o Sta ndard 5
o TriTek 38
o Ultraline 82
o Valp ey 24
° V HF Eng. 122,1 23
o Wilso n 10
o Worl d aSL 70
o Yaesu CIV

73 Stuff
Books 86
Code Course 87

o AAA Sales 70
° ABAR 73
o Alden 56
o Arnold 's Engraving 108

* ATV 70
o Babyl on 118
o Bold Ci ty Hamfest 94

° CEPCO 90
° CFP 84
o Colum b ia 84
o Com. Spec . 74
o Com. Unlimited 115
o Cornell 70
° CRO B4
o DA Products 56
o Data Eng. 121
° OATAK 57
o Dayton Hamvent ion 44
o DuPage 120
o Dy namic Elec. 83
° ECM 56
D Elee. Distr ib. 47, 51
o Emergency Beaco n 52
D Erickso n 73
o Fair 83
o Freck 83
° GAM 116
o Gateway 68
° GENAVE 36
o Glade Valley 92
o Global Im p or t 73
o Godbout 46
° HA L 57
o Ham Radio Center 113
o Hamtronics 111
o Harrison 20

ADVERTISER INDEX

Please e ither tear out th is list o f advertisers and send it
in to 73 with as many bo xes checked o ff as y ou would
li ke to see brochures, data shee ts or catalogs . . . or
else ma ke a copy and send that in. Include your zip
code. please. Send money direct ly to adve rtise rs.

READER SERVICE

D N £ WSSTA ND D S UBS CR IPTJON

Address, _

• Reader service inq u ir ies not solicited. Correspo nd
d irectly to c o m p anv . MARCH 1974

Mail to :
R eader's S e rv ic e

73 Inc .• Peterborough NH 03458

Please Print or Type

WESTERN UNITED STATES TO:
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Call _

________ State, Z ;p, _

Name' _

City

Coupon expires in 60 days . . .
A · N'.1 "'11I- frequeoo;y lTllIIy be useful I I... .
B • Oifficull c'l'C1J il Itli l period.
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BASSETT

hefficiency mobile
portable antennas
all amateur bands,
" MARS, CB,
:URITY,
lUC SERVICE,
RINE, AND
IERNMENT USE.

!·6·10·15·20·40·75

dentlcal size, cost,
,nd appearance

1JLLY ADJUSTABLE
'0 fREQUENCY
NfiELD

.ow weight, low drag,
,Igh strength
lberglass

'ollshed
:hrome brass
:tandard %·24 thread

Ugh gain collinear
In 2 meters

MODEL OGA·2M

$29.50 postpaid

In U.S.A.



Amateur Price Net
Subject to Change

A High Performance AUTO SCAN
2 Meter Mobile or Fixed Station
Transceiver with Built·in AC Supply.

YOUR ASSURANCE OF PERFORMANCE & QUALITY

•

YAESU

V

TRANSMITIER
RF Output:

10 watts (H I) or 1 watt
(LOW) in to 50-ohm load at
13 .5 vol ts DC.

Frequency Stability:
+ 0.00 1%

Crystal Multiplication:
8 times.

Modulation:
F3 (phase modulation).

Deviation:
Up to ± 15 kHz (factory
adjusted at ± 7.5 kHz) .

Audio Response:
+ 1. - 3 d B of 6 d B/octave
pre-emphasis characteristic
from 300 to 2500 Hz.

Spurious Emiss ions:
60 dB below carrier minimum.

Ton e Burst :
Nominally one second at
1800 Hz (ad j ust ab le between
1300 and 3000 Hz).

Price • $379.00
RECEIVER
Type:

Double co nversio n superhe­
terodyne (c rys t a l cont ro lle d ).

Intermed iate Frequenc ies:
10.7 MHz f irst IF; 455 kHz
second If .

Sen s it ivity:
0.3 uV for 20 dB S+ N/ N
ratio .

Sel ect ivity:
± 15 kHz at 6 dB; + 25 kHz
a t 60 dB.

Au dio Output:
2 watts at 10 % d istortion .

Price Subject To Change
Without Notice

Frequency coverage 146·148 MHz, 8 channels , 3 airnplex
ch annels f u rn ish ed - 146.76, 146.82, 14 6.94 MHz. Scan
speed : 20/sec. Priori t y cha nnel at 2 sec. intervals , even w hen
loc ked on another channel. 4 oh m dynamic spea ker , AC
power supply built in . DC c u r ren t rece iv e .53 a mps. 't rans.
mit .92 amps. low power. 2. 1 amps Hig h power. Signa l
s t reng t h and relative output meter on f ro nt pane l. D tscr tm t­
nator m ete r ing available at accessory plug . Size: 8 3/. II: 4 1/.
x 11 %. Weight: 9 Ibs. A ll plugs and c ab les fu rnished .

ADIR ON DACK RADIO SUPPLY 518-842 -8350
185 West Main Street , Amsterdam , New York 12010

AMATEUR ElECTRONIC SUPPLY 41 44424200
4828 W. Fond du Lac: AYe.. MilwaukH. Wise: . 53216

AMATEUR ElECTRONIC SUPPLY 305·894·3238
621 CommonWNIth Avenue, Ilrland n, Flolld il 32803

ElECTRONIC EXCHANGE CO . 508-834-9000
608 Pilpworth, Metailie. Louisiana 10005

FRECK RADIO SUPPLY 104·254·9551
38 Biltmore Avenue. Asheville. North Carolma 28801

GRAHAM EL ECTR ONI CS 311·634·8486
133 S. Pennsylvania St., Indianapolis, Ind iana 46204

HAM RADIO CENTER 314-993 -6060
8342 Olive Blvd .. St. Louis, Mis:souli 63132

HAM RADIO OUTlET 415·342-5 151
999 Howald Avenue, BUllingame, Calitomia 94010

HAMTRONICS 215·351-1400
4033 BlOwnsvitte Rd .. Trevose. Pennsylvania 19041

HARRISON RADIO 51 6-2931990
20 Smith Slleet. Farmmgdale, Ll, New York 11 735

HE NR Y RADIO 213-212-0861
11240 W_Olympic: Blvd_, Los Angeln. Calif . 90064

JUGE ElECTRO NICS 811-926-5221
3850 S. Freeway. Fort Worth. Te. as 16110

QUEEN CITY ELECTRON ICS, INC. 513-931-1511
1583 McMakin Ave., Cincinnati , OhIO 4523 1

RACOM ELE CTRONI CS 206 -255-6656
15051 S.E, 128th St., Renton. Wash ington 99055

WEBSTER RAD IO 209-224 5111
2602 Ashlan, Frn no, Californli 97326

WILSON ElE CTRO NI CS 102·451 5191
P.O . BOX 116, Pittman, Nevada 89044

YAISU

V

YAESU MUSEN USA INC.
7625 E. Rosecrans Avenue. Unit #29
Paramount. California 90723 Phone 213·633-4007
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