


GET OUR

OEAL TODAY!

Use Handy
Coupon
Below

* TOP TRADES for your good clean equipment* STAY-ON-THE-AIR PLAN-Enables you to keep
your trade-ins until your new gear arrives - Los e
no operating time'* Convenient Revolving Charge Plan* PERSONAL SERVICE from fe llcw hams who
understand your problems* SAME DAY SERViCE on most Orders and
Inquiries (rom our Centrally Located Mod ern
F aci Iities* Top Notch Service Department* UP TO $50 CREDIT may be taken towards other
merchandise when on a unit that indicates a
Bonus is purchased without trade -in and at the
regular price .

T err y Ste rman . W9 0lA Ray Grenier. K9KHW
Prop rietor Mgr. Ma il Order Sa les

••••••••••••••••••
I To: AMATEUR ELECTRONIC SUPPLY I
I 4828 West Fond du Lac Avenue I
I Milwaukee, Wisconsin S3216 I
II aminterested in the followi ng newequ ipment: •
I I
; I have the fo llowing to trade: (wh at's your deal?) ;

I I
I Sh ip me the fo llowing New Equ ipment: I
I I
I I
: I encl ose I I wil l pay balance (if any) :
lO CO D(20% deposit) 0 Revolving Charge Plan I

IN~e I
I I
I~ress I

I City I
I I
I State Zip I

••••••••••••••••••

SWAN 260 Cygnet 30-IOm AC IDC ($SO Bonus) $435.00
SWAN 270 Deluxe Cygnet (SSO Bonus) 525.00
SWAN 350C SO-10m Transceiver . (SSO Bonus) 420.00
SWAN SOOCX BO-IOm-Deluxe .. ($50 Bonus) 565.00
SWAN 250C 6m Transceiver .... ($50 Bonus) 450.00

NS-I 6m Noise Silencer . . . . . . . . . . . . . . . . . 36.00
TV-2B (Specify 14 or SOme if) .. ($)0 Bonus) 350 .00
CYGNET llOOW Linear ($25 Bonus) 295.00
Mark II SO-10m Linear-w/tubes (SSO Bonus) 395 .00
Mark 68 6m Linear -w/tubes ... ($50 Bonus) 395 .00
Power Supply for Mark II & 68 . . . . . . . . . . . .. 265 .00

117XC AC Supply w/spkr . in cabinet 10S .00
14-117 12v DC Supply w/Cable 130.00
SIOX MARS Oscillator - less crystals . . . . . . 55.00
508 Full Coverage VFO . . . . . . . . . . . . . . . . .. 145.00
210 6 Meter VFO 120.00
VX-II Plug-in VOX . . . . . . . . . . .. . . . . . . . 35.00
100ke Calibrator for 350 19 .50
100ke Calibrator kit (or 350C only . . . . . . . . . 19.50
500ke Calibrator kit (or 250 or 250C . . . . . . . . 19.50
FP-I Phone Pateh . . . . . . . . . . . . . . . . . . . . . . . 48.00
AF-800 Audio Filter . . . . . . . . . . . . . . . . . . . . . 28.00
14C 12V DC Module/cable $ 65 .00
14CP As above . but Positive Ground . . 75 .00
117X Basic Il7v AC Supply ONLy 65 .00
230X Basie 230v AC Supply ONLY. . . 75.00
117 or 23Qvae Line Cord (specify) . . . . . . . . . . 8 .00
8' Cable w/plug (Supply to Tr3Clsceiver) . . . . 6.00
230XC 230v AC Supply, speaker, cabinet . . .. 115.00
14-230 12v DC Supply w/230v Basic 140.00
Universal Mobile Mounting kit . . . . . . . . . . 12 .00
SS-16 Custom Crystal Lattice Filter . . . . . . . . 95 .00

SWAN HORNET TRI-BAND BEAMS (2kw P.E .P.)
TB-2 2 Element (standard) $ 99 .00
TB-3 3 Element (standard) 119 .00
TB-3H 3 Element (Heavy Duty) 139.00
TB-4H 4 Element (Heavy Duty) 169.00

1040 10-40m Trap Vertical . . . . . . 59 .95

"MODEL 3S" SINGLE BAND MOBILE ANTENNAS
5' top section with kwlk-en $ 11 .95
15m coil with kwik-on 21.95
20m coil with kwlk-cn 23 .95
40m coil with kwik-on .. .. 25.95
75m coil with kwik-on . . . 27 .95
18 " Base Section . . . . . . . . . . . . . . . . . . . . . . . . 8.50
36" Base Section . . . .. . . . 8.95
48" Base Section . . . . .. .. . 9 .50

BO-IOm MOBILE "SWANTENNAS··
Model 45 (Manual Bandswitch) $ 79.50
Model 55 (Remote Bandswiteh) 129 .50

Custom Contour Bumper Mount . .. '24. 95
Kwik-on Antenna Connector , 5 .95

AMATEUR ELECTRONIC SUPPLY
4828 W. Fond du Lac Ave . ; Milwaukee. Wis . 53216

Phone (414) 442-4200
STORE HOURS: Han & Fri - 9 a m to 9 pm; Tues . Wed &
Thurs - 9 am t o 5:30 pm; Sat - 9 am to 3 pm
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Amateur iabio News agr
Aug XIXlXX Monthly Ham Wews of the Wo rld 73 M('gallne

HAM'S SO SAVES LIFE IN .COSTA RICA

A helicopter furnished by the L. A. Sheriff stood ready in Glendale to pick up
a vital serum and rush it to a waiting Pan-Am jet at the L. A.:Internat ional Airport

CITIZENS PROTEST
HAM RADIO TOWER

While a ham in Long Beach worked
to save the life of a dying man in
another part of the world (see head­
line , this issue), another amateur in a
neighbor ing co mmunity was being
legally "assailed" by public-sp irited
citizens who were protesting installa­
tion of a 55 ft tower.

Tom Rothwe ll, an Extra class ham
.o f Los Alamitos, California. had ap­
plied for and received permission to
construct the tower, bu t residents in
the area appealed the decision . The
city council called a pub lic hearing
afte r reading a petition signed by 63
townspeople.

In defense, the ama te ur radio oper­
ator stressed the importance of ham
radio during natural and man-mad e
disasters when dther means of com­
munication arc disabled . li e asse r ted .
logically , that his installati on cou ld
prove vital to th e communitv.

After listening to protests from
most of th e 4 5 people present at the
hearing, City Attorney Jack Parker
orde red a con tinuance so the counc il

..

dent from the -outset. Dr. Weinstock 's
messages were . phone-patched out b y
his ham brother. Salcmen -Weinstock
TlZWC. Louis D. Arce TI 2LA provided
postdelive ry information from San
Jose for State side newsmen. Pablo

arrived at the airport with the drug,
about a half-hour afte r the Pan-Am
jet's sched uled takeoff.

The Hemophil was delivered on
time. and the pat ient responded so well
to the med ication that an opera tion

Thank s to the efforts of a few con­
scicntious ham s, an alert newspaper,
and a m ercy-minded airline, a Costa
Rican hemophi liac was saved from
what doctors said was "sure death ."
The incident was a highly dramatic ex­
amp le of the importan ce of ham radi o
to a community .

The international "mercy mission"
was touched off byul.ong Beach, Cali f­
o r n ia Amat eur Nate Brightman
K60SC. who received an urgent
message from a Tuna clipper fishing off
the coast of Mcxico .t'The vesse l's radio
operator, Rodriguez Beedle TI8RBl ,
was relay ing a message from Dr.
Herman Weinstock in San Jose, Costa
Rica, ask ing ' Brightman to arrange an
immediate shipme nt of Hemophil, a
bl ot -cl otting agent produced by
Hyla nd Labs, a Glendale , Californ ia
firm.

Dr. Wein stock related , via ham
rad io, that his patient, 24-year-o ld Ed-

Radio-TV Men
Watch as
'Mercy Mission'
Drama Unfolds



f' hc F oundation fo r Amateur
Ra d io , Inc., a non profi t organiza tio n
headq uarte red in Wash ington . D.C.,
an nou nces it s intent to ma ke the
a nnua l awa rd o f the Joh n Go re Mcm­
e rial Scholarship fo r e it her gradu a te or
unde rgrad ua te s tudy. T he Scholarshi p
pays 55 00 for thc acade mic year. Upon
reapplicatio n , it is subject to being
rene wed fo r succeedi ng yea rs.

Li c en sed radi o a ma teu rs who
in tend ma king a cureer in elec tronics o r
relat ed sciences ma y no w req uest the
applica t ion fo r cove ri ng the academic
yea r 19 70 - 19 71. Requ ests sho u ld be
add ressed to Chairm a n, Schola rsh ip
Committee. H1DI Ha m pde n Lane ,
Be th esda , Maryl and 200 14. T he award
will be made durin g the m on th o f
Decem ber 19 70 . Receip t o f ap pli ca­
tion s for the award mu st be rece ived
by the close o f busine ss on 3 1 October
1970.

To be eligib le fo r the award.
applicants mu st have co m ple ted a t
leas t one yea r in a n accred ited college
or unive rsity and m ust be enrolled in a
co urse o f studies leadi ng to a degree.
They must a lso be rad io ama te urs
ho ld ing a valid IT C license of a t least a
Genera l level .

would have time tu dc tc numc whethe r
amateur rad io might he convidc rcd
"norma l hou seho ld accessory U SI.' . "

Food for Though t : Without :1

sim ila r facility. Lo ng Hcach operator
Na te Brigh tman migh t no t have been in
a position to pu t in to m o tion the chain
of events th a t saved a life . If Brigh t­
man 's neighbors had been as sho rt­
sigh ted as Ro th well 's. wha t wou ld han '
hap pened to the hemophilia vic t im in
Costa Rica?

Scholarship Set
for Student Hams
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F onseca TI 4PF a nd G eo rge (T 12IT )
also p rovided message ha nd ling and
pho ne-pa tch services during th e over­
nigh t interco n ti nen tal eme rge ncy.

''\ !
•

Felt WorldwidePolish Ham's Death

was fo und un necessary .
A 73 re por te r ta lked to Na te

Brightman and learned tha t severa l
ama teurs ha d been in vo lved in the inci-

by W4WFL

A ma teu r rad io lost a no ther pioneer
with the recent passing of J an
Zicmbicki (SP6FZ) .

Active as early as 1921 wi th th e
ca llsign T PAR , J an 's inte re sts ern­
braced all aspects of ama te ur rad io. He
was on e o f the curliest expe rime nte rs
o n the VHF a nd UII F freq uencies and
by th e m id-th irties wa s ex perimen ting
w ith television t ran smission .

Following the allocat io n of inter­
na tio nal p re fixes, J a n o pera ted under
th e caltsigns S P5 A R and SP IA R un til
the out break of World War II. Afte r
the wa r he was u nab le to o bta in a
license un til th e mid-fifties when he
re tu rned to the air as SP6FZ.

Jan q uick ly estab lished h imself as a
lead ing DX'er, garne ring most o f the
im po rtan t awa rds, includ ing DXCC and
\VA Z.

His rig was co m ple tely ho me brew
and construc ted f rom a wide varie ty of
su rp lus, co m mercial, and h omemade
parts. It cove red the b ands from 80
meters th ro ugh 450 MHz, phone and
CIV.

J a n was a doc tor of engineering and
in rece nt years he was associa ted wi th
th e Unive rsity ofWarclow where he wa s
invo lved in the design and applica tio n
o f elec t rica l and elec tron ic devices
for lise in ca rd io logy and o ther areas of
med icine .

His pass ing is a heavy loss to fa mily
and fr iends und to am a te ur radio.

President
U.S.

DARe
Visits

Karl Schu ltheiss, the preside n t of
the DARe , w ill be visit ing thc U.S. in
late Augu st a nd curly Se p te mb er, stay­
ing with WA2ELA in Dewit t . Ncw
Yo rk and trave ling fro m there . Perhaps
your d ub cou ld arra nge fo r Karl to
visit '? Write to J ames Kirkgusscr , 105
Haddo nfield Place , Dewitt, N. Y. 132 14
and make arra nge me nts.

uardo Ca st ro , requi red a n immed ia te
o pe ra t io n for b leed ing ulce rs and
wo uld have "no chance for surviva l"
witho u t the coagulant.

In con ta cti ng Hyla nd La bs by
telephone, Brightman learn ed that the
firm 's su pply o f the d rug had been
depleted, and th a t the earl ies t t im e a
ne w batch wou ld be read y was the
fo llow ing morni ng - but no t q u ite in
tim e to ca tch the on ly ava ilab le p lane
for Costa R j(,.'a .

Recognizi ng tha t a ce rtain amoun t
o f p ress u re wo uld be requ ired to
coord ina te the vario us elemen ts o f the
situa t io n, Brigh tman culled the local
nc ws p a p c r" th e Lon g Hca c h
Independen t Press Telegram . and asked
help in ge tti ng the drug to its
dest ina tion .

Wi th the news m edi a tuned in , the
ball sta r ted ro lling , as TV cha nn el 9,
radio sta tio n I\TW B, and the Press­
Telegram provi ded hea vy publi cit y .
The new spaper ca ll ed Pan-Am World
Ai rw a y s' New York office and
ob ta ined the a u tho riza tio n necessa ry
to ho ld th e Cos ta Rica n fl igh t long
enou gh to ge t the dr ug ab oard . Then it
arranged for a Los Ange ll'S Shcriff s
hel icopter to !ly the d rug the 20 mi k"
from the lab to th e airpo r t as soon as it
was p rod uced.

Newsmen and T V ca me ra me n were
standi ng by w hen the he lico pte r



MARS OPS GET
SSTV DEMO

Trevor 5WIAR has been ac tive
from Western Samoa, bless him. He is
living in the same house as 5WIAZ
and, I believe, usi ng the same rig. This
is th e rig I used when I visited there
back in 1966 and racked up a coup le
thousand con tacts almost overnigh t.
Trevor was my first con tac t with
5Wl. .. the problem was that the pre­
vio us op had a small circle of friends
that he worked, and that was abou t it.

Market Reef has been bu sy

Around The Amateur World
Excerpts from JA R U R egion 1Ne ws

CZECHOSLOVAKIA . Czechoslo­
vakia has nearly 3000 amateur radio
sta tions of which about 500 are club
sta tions with registered operators and
shortwave li steners. Besides the activity
on HF and VHF band s there is amateur
radio activity in connection with fox
hunting, high-speed code con tac ts and
the construc tion of electronic equip·
ment. The Central Radio Club of th e
Czechoslovak Socialist Republic has an
office in Prague which carries out the
work of the QSL Bureau, certificates
and awards and con test organization.
The Novice license allows operation on
the 1.8 and 145 MHz bands with a
maximum inp ut of lOW. The full
license has three classes: Class C, 25W
input on restricted bands; Class B, 75 W
input on all bands and all types of
emission , and Class A, 300W inpu t on
all bands using all types of emission.
The first Czech OX club was recently
formed by a group of amateurs from
Slovakia. Dr. Harry Cincura OK3EA
was elected club president and OK31R
became secretary. OK3·DX club has 28
full members and 37 others, to pro­
mote interest , a weekly DX bulletin
(DX-NT) has been established. The
editor of DX-NT is Joko Straka
OK3VL. Dr. Cincura was a member of
the Czechoslovak delegation to the
1969 Region I Conference at Brussels.
This news of the formation of OK3-DX
was sen t by Tibor Polak OK3BG.

EAST AFRICA. Please note that
the address of the RSEA QSL bureau is
Box 5681 , Nairobi, Kenya. In addition
to exh ibiting at Electra 70 the RSEA
will again be providing communication
facilities for the East African Safari.

GERMANY. During 1969 . 179
reciprocal licenses for operation in

More activity from Qatar (pro­
nounced gutter) as Tom MP4BHH
brings a rig down to Dave MP4QBK
and leaves it with him in late June.
AP2KS is weak, but in there on 20 .

5T2ITV was doing well during a
May con test, though Mauritania is not
extremely rare these days, what with
5T5 ADand li sts by PY2PE. Even o ld
familiar calls like KM6 seem ra re these
days. KM6Bl (Glen) called in the othe r
day to say hello , my fir st KM 6 is ages.
KW6EJ (J ack) has moved d own to the
Caroline Islands now and can be heard
reguaarly as KC6EJ. Those strange calls
that turn up duri ng con tes ts make th e
ITV pre fix list handy (7 3,July 1970).

~
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by W2NS D/lNEWS

The enli sted men 's service club at
Andrews AFB was the scene of a
slow scan TV demonstration in which
18 Air Force MARS ope rators were in
attenda nce. Dr. Theodore J . Cohen
(W4UMF) reviewed the broad fie ld of
slow-scan communica tions, beginni ng
with a di scu ssion of bandwidth-time
considerations, and con tinuing on
through equipment construction , color
transmission , and computer processi ng
o f slow-scan pic tures. A live demon­
stra tion of a slow-scan monitor , using
taped pictures as a source, topped off
the evening. Among those in atten­
dan ce was the recently appo inted Chief
of Air F orce MARS, Capt. ·Ja n P.
Hu ggin s ( WB4 0N K). Col. Paul
Rid enour (W8KDS) hosted the meet­
mg.

Dr. Th eodore J. Cohen, W4UMF,
addressing A ndrews AFB Radio Club.

GUS SWAMPED. ..ALMOST!
After three days of operation on

Geyser Reef as ACQA !GR , the high
winds and heavy rain took their toll .
When two drums of gasoline floated
away Gus had to give up temporarily
and make the hard trip back to the
Comoro Islands for more gas. The reef
is very difficult to get on and there is
only a very sma ll place for a sta tion to
be set up. ..and even that gets splashed



by tne larger. breake rs. t he propagatio n
condit ions. as accurately fo recast in
73, were dismal on 15 and 10 me te rs
and forced Gus to spend most of his
ti m e o n 20, holding for th on
14 ,000.000001 or so. The phone oper­
ation "".:3S around 14,106 kHz. Cond­
itions were a bit better "0 his second
stint, fortunately.

ZB2A (F Go rdon) has been adding
to the 20 meter pileups on weekends.
He rece ntly decided, with the help of
his QS L manager (WB9WBU), to try
the " list" technique. It wor ked well
and the con tac ts wen t a lot faste r than
the usual super-tailcnd sys te m, with
sta tions tailend ing each other for
minutes at a time to be sure and be the
last to transmit.

While operati ng from lVI , I never
let the tailenders get going on me, but I
d id run into problems with downright
callous opera tors try ing to ge t through
no matter who they had to squ ish to
make it and no ma tter who I asked to
transmit . Split frequen cy hel ped a bit
with thi s, happily I thought to try get­
ting some of the stronger signals to
make up lists for me. T his was very
fast - the fas tes t of all.

SVQ)WU puts through a regular
signa l fro m Rhodes, which counts fo r
the Dodecanese Islands, a separate
country from Greece. Ike works for
th e Voice of America there on Rhodes.

9111G (loe) and 9111 CE (Bert) have
been ac tive recently from Santa Lucia
in Malta. Bert is a bit weak with his
SB33 and dip ole, but Joe runs 300W
into a three-element beam and has a
substa n tia l signal. 911l CD is also active.
Another rare one in the Mediterranean
area is Morocco. (CN2BS (Chris) is
doing what he can there to help .
OD5BZ <B ob Adams) , by far the most
ac tive sta tion in Beirut , has now pack­
eel up and gone hack to W8-land . We
will all miss his strong signa l. By the"
way, if you find yourself in Bei rut (and
who doesn 't find himself in Beirut now
and the n, right?) don 't miss the AI Bar­
maki restaurant. Bob showed me this
one and it is grea t)

aga in... third time since it passed
mus te r as a coun try . This time .cps are
O fl2B fI (Martin) and abou t ten
othe rs - the call is OJ QDX. QSL to
Angerroti 8B17, Heisimkin 32, Fin­
land .

T here are many hints that some
OHs will make it down to ZA for th e
first o pera tion fro m there in a long
time.. .or is it ever'! DL7FT was col­
lec ting money to go, but nothing came
of it and no answers to le tters to Fran k
asking about his p lans, th e money, e tc.

King Hussein has been off the air for
a few weeks obviously as a result of the
head line p roblems th at have developed
in his country. T he QS Ls have been
coming through th e bureaus for his
con tacts and mine from JY1. If you
have n' t go tten your card yet you either
haven't QSL'd to Box 1055, Amman ,
Jordan as requested, or you have been
too cheap to send an envelope to yo ur
QS L bureau, or both. I have a personal
and vested in terest in His Majesty so lv­
ing his po litica l prob lems.. .1 want to
ge t back to Jorda n for another visi t
perhaps this win te r, and I am hoping
that an introduction fro m the King will
help me to talk with powers in
neighboring Arab coun tries so I can sell
ama teur radi o.

VR4CG George has been ac tive
from Honiara (Box 3 10) in th e British
Solomon Islands. I think he must b e
rare becau se he is the first VR4 I've
heard , ever. He was on 14 .23 1 with a
nice S7 signal and no t-tao-big pileu ps
at 1300Z on a Sunday.

WQ)MLY (Dick), who runs the
Antenna Mart out in Rippey, Iowa,
doesn ' t miss much going o n, and has a
new one up his sleeve th at he hints
abou t, but won 't explain . He claims it
is new, will cou nt, and that he has th e
license for it. All he needs is the
money, but with collec tions for
DL 7FT to go to ZA , Gus to go all ove r
the place, and such, he decided to sit
still for a while.' Donations have been
noticeably harder to ge t lately, a
phenomen on attributab le to what
so me ca ll the " Miller" effec t.

ZZ2E RS (PY) says QSL to WB9BWU.
ZV7A PS did well in the contest and is
also from Brazil.

Now that Robby is relatively in­
act ive, even the 5Z4 prefix has rare­
fied. Chuck, up in Kitalc, has been
ac tive as 5Z4KM, casing some of the
pressure. But I noticed when J opera t­
ed from 5Z4E RR a couple years back
that the pileups we re substantial, and
aga in a few weeks ago when Gus stop­
ped there , the pileups were going again .
5Z4 is " mediu m rare. "

LZIKSZ (Michae l) in Stara Zagora
(I thought I wou ld me ntion the city
since it has 100,000 popula tion and I'U
bet you've never heard of it) started
OXing wh en he was 15, seven yea rs
ago. QSL to Box 73 . He tells me tha t
the ac tive LZ 1s in the club are DG ,
DK , DO, DL, DJ, DZ, KP, KG Z, KFZ.
Most of them are on CWo

VRIL (Bob) is on Ocean Island ,
one of the Gilber t & Ellice Islands. He
most definitely QS ls, th ro ugh W6NJ U.
Bob was a new one for me. I missed
him on e night when he was in QSO
with VRl ) . ..wouldn ' t that be a nice
roundtable to break?

T he ac tivi ty in T urkey has been
growing recently , after many years of
very sparse con tac ts . QS L to T A3H D
( lIal) vis K3ZPU. Fa ther Moran
9N I MM is on quite of ten , if you think
to point your beam up thataway. He
has a good signal and is ac tive enough,
along with Jinny , to keep Nepal on ly
medium rare. Afghanistan doesn 't
come through all th at often, but I've
contac ted a number of fellows up there
recently . Probably the most ac tive fo r
me has been YAI GNT( Ed) .

Arc there any valid contac ts being
mad e with China? I d ou bt it. I suspec t
th at th e next BY you hear should be
ignored . _.bu t I' ll be t you'll work him
"just in case. "

I see that KI OTA ( Ken) is expec t­
ing to be ac tive from 3A2 (Monaco)
Ju ly 23-27, C3 1 July 30 - Aug 4 , LX
Aug 6,-9, 9 11 1 Aug 13-16, 3V8
(Tunisia) Aug 2 1-21. That sounds like
a ball.

Ge rma ny were issued by the DARC
office of International Affairs. All
applica tions for perm ission to ope ra te
in Germany sho uld be sen t to D'ARC
International Affairs, Muhlenstrasse
27, D~5601 Ooberg, German Federa l
Republic.

INDIA. During the recent CCIR
Plenary Confere nce held in New Delhi ,
the Amateur Radio Society of Ind ia
held a reception for delegates.
Among tho se attending were Brigadier
L. King VU2AK , and M.G. Karnik
VU2CK, presiden t and vice president
of the ARSI. The visitors included
RSGB president Dr. John Saxton , and
Jack Herbstreit IIB9AJI, director of
the CCIR . During the meeting a special
sta tion (VU2 IT U) was in operation.

REPUBLIC OF IRELAND. T he
address of the official QSL bureau
managed by the National Society, the
IRTS, remains as 24 Wicklow Street,
Dublin 2. Visitors to the republic may
ob ta in, without charge, a temporary
license for up to 30 days' operation in
any year. Applications should be sen t
to Department of Po sts and Telc­
graphs, (G .B.) Radio Section, Ham­
mam Buildings, O'Connell Stree t,
Dublin 1. Applications should be made
at le.ast one mon th before the proposed
visit. The fo llowing information should
be given :

l. Date of comme nceme nt, and
duration of vis it.

2. Band or bands to be used.
3. Type or types of emission to b e

used.
4 . Brief detai ls of eq uipme n t.
5. If mobile, give make and rcglstru­

tian number of vehicle.
6. For fixed opera tion, give QTH :
7. Holde rs of UK licen ses should

send photostat copy of f irst page
only of their license or their
mobile license.

8. European licensees, send photo­
stat copy of license.

Visiting amate urs will only be
afforded those faci lities to which their
home license ordinarily entitles them.



Hamfests and Other Happy Occasions

Classified

Caveat Bmptor? t
'~~~~ ,. . "'" -,

Price - $2 per 2 5 w ords f or non­
commercial ads: $10 per 25 w ords for
business venture s. N o disp lay ads or
agencydiscount. Include yo u r check
with order .
We cannot check into each advertiser,
so Caveat Emptor. • •

73 IS AVAILABLE to the blind and
physically handicapped on magnetic
t ape from : SCIENC E FOR THE
BLIND, 221 Rock Hill R oad, Bala
C ynwyd PA 19004 .
RBB·RBe MANUALS. Ne w $ 5 . Used
$4. 08-8 O scillo scope Manual $3.
Some QST 1929, 3D, 31 e t c. , Radio
1939, 40 41 etc. Write for list. James
W. Holloway W6LFL. 2027 Harto n
RD., San Diego C A 92123 .
FOR SALE OR TRADE Nation al
NCX·500. AC500 Po wer S u pp ly. 100
Kc XTI. Marker - 6 m o s. o ld. Sacri­
fice $335 complete . Will trade for
video tape r ecorde r - going st ric tly 2
meters. K9GJM . 1113 Laurel. Highland
IL 62249.
" T O WER HEADQUARTERS!" 11
bra n d s! Heights aluminum 35% off!
Strato Crank-ups-low cost ! R otors.
a n t e n nas and ge-ar discounts . Phone
patch $11.95 . Catalog-2 0 q postage .
Brownville Sales Co. , S t an ley WI
54768.
COLO R ORGAN KITS $3.25 up. IC
Power su p p lies $2.75 to $8.50. Com­
puter grade ele-ctrolytic ca pacit o r s
$.35. YMTR transistor TRW PT3690
$4. Catalog . Murphy. 2 0 4 Rosl yn Ave .•
Carle Place . N Y 11514.
NOVICE CRYSTALS : 40-1 51\t $1.33.
80M $1.83. Free fly er . Na t Stinnette
Electronics . Umatilla FL 32784 .

HT3? $ 175. S X 101 A $165 . Linear
Systems . 500 D .C. Supply $65. Waters
Antenna 80 - 10 meters $35 . R .
Stan za k 47-6A Norstar Blvd . Liver­
pool N Y 1 3088.

WORLD RADIO'S u sed gear has trial­
terms-guarante e! HX30 (6M-SSB) ­
$ 199 .95 ; RXI - $149.95 : Swan TV2 ­
$ 199 .95 : 350 - $279 .95 ; DuoBander
84-$104.95 : T4X - $299 .95; H Q 1l0 C ­
$139 .9 5; HQ170C - $179.95 ; NC300­
$139 .95; Gala xy 5mk3 - $279 .95;
SB33 • $189.95 ; SB34 - $249 .95;
GDI04 (mic-stand ) $ 19.95. F ree
"blue-b ook" list for m ore . 3415 Broad­
wa y. Council Bluffs IA 5150 1.

FM PICNIC S u nd ay August 2 . near
Angola . Indiana . Big prize s. free flea
market. e n terta in m e n t for the ladies
and kids . Picnic gro u nd s . campsites.
boating. food. so ft drinks available .
rain o r s h i n e . Call in f r eq •
146 .34 /146.76 . 146.94. 52.525. F or
information co n tac t Fort Wayne
Repeater Assn .• Bo x 6022. Fort Wayne
I N 46806.

FM SOLID STATE ICE T RANS­
CEIVER on 146.34. 146.76. 146.94
m e. li k e new $ 150. PMR-8 Receiver
$35. S38 Receiver $25. W.Davis 4434
Josi e Avenue, Lakewood CA 9071 3 .

POLYCOMM PC 628: 6 & 2 mtr ,
transcvr, Built in AC. DC. sq uelch
mike . a nd se pa ra t e VFO. w ith 7 e le ­
ment beam : xcln t: $175 WB6 UWJ
(213) 287-4423 .

SWAN 250C with noise sil en ce r . min t
co n d ition . cost new $486 .00. used 23
ho u rs. now $ 350 .0 0 . plus sh ipping.
Glob e vo x 10 $11.00. Drake lo w pass'
filter tv-l000 $ 11.0 0. A meco low pa ss
LN2 $5 .00. new National Schoo ls 3
band receiver $20.00. Kenneth Massie .
11 5 Woodl awn Drive. Iro n t o n
OH45638.

FOR SALE: SSB-CW Rig. 2kw PEP. 80
thru 10 meters. SASE fo r specs. p ic.
$650 o r b est o ff er . G . Powerfl , Rt , 11.
Beattyville KY 41 311.

THE FRRL H A MFEST• will be he ld at
Phillips Park in A urora. Illinois. on
August 23 . Free coffee and donuts wll1
be se rved from 9 :00 to 10 :00 AM .
Advance tickets $1.00. $1.50 at the
gat e . Talk-in frequencies : 145 .35.
146.94.3.94 Mcs. For furthe r informa­
tion. c o n tact. Tom Rogers. WA9WBV .
Box 323. Osw ego IL 60543.

QSL CARDS? Samples 25q . {d educ­
table) . Sakkers, W8DED , Ho lland .
Michigan . (mention "73" maga zine) .

FOR SALE: RCA WR99A Cryst a l Ca li­
brated Marker Generator $150. Never
been u sed. new Bands. R alph M .
Williams. Box 372. Dixfield MA
04224 .

INSTANT SUPE R J U N KBO X : Must
sell mine . Write for li st . R . Stinaff. 206
Magnolia Terrace. Pendleton SC
29670.

WANT TO OPERATE. 6 or 2 - need
equipment - cannot afford it - if yo u
have any spar e equipment. p lease le t
me know . WA8Z HK. P.O. Box 365.
Chagrin Falls 0 1-1 4 40 22.

" HOSS TRADER E D MOORY" sa ys
he will not be undersold on Cash
Deals : S hop around for your b est cash
pric e and then call or write the
"HOSS" before you buy! New Equip­
m e n t : Factory Warranty: Early Model
Swan 260 Cygnet w ith microphone .
($435 .00) Cash Price $339.00: New
Gonser GSB 20 1 MkIV Linear. 2000
Watts. ($495 .00) . Cash Price : $295 .00:
N e w Swan 350C. ($420.00). Cash Price
$339 .00: N ew Rohn 50 ft . Fotd over
Tower Prepaid . $199.95: N e w Mosle y
Classi c 3 3 and Demo Ham-M Rotor.
$198 .00 : Used Equipment : R4,
$259 .00: L40B. $549 .00: TR-4.
$419 .00: 500C. $375.00: 75A-4.

New York
DeM olay from the State of New

York will be operati ng a sta tion from

$319 .00: HT·37. $169 .00: Two Loca­
tions : Moory Electronics. Phone (501)
946-2820, P.O. Box 506. Dewitt AR
72042; Moory Electronics. Bill Davaul
(W5FQX). 415 W. 33rd. N . Little Rock
AR .

JOHNSON KILOWATT LINEAR
AMPL IFIER: $250.00; 32V-3 Co llins
transmitte r $175.00 ; VHF-1 52-A
$ 25.0 0; DB-22 -A $25 .00; BC-22-T.
p ower, bOM, $50.00; HQ-129 -X
$40.00 ; H R O -6 0 $150.00; N C·190
$ 11 0.0 0 ; SX-llO ; $75 .00; Heathkit
GR-81 $ 15.00; Morrow CM-l Co ne lrad
$10.00; Tape Recorder Pentron 9T-3C
$24.00; Ameco CB-6 Conver ter
$10.00; Ameco PS -I Power $8 .50;
Back issues CQ. Q ST. IRE. A lEE.
RADIO. WRA etc . A ll items good
working condition, applicable manuals
or diagra ms furnished. everything FOB
Indianapoli s. Wanted : 3 0 L- I o r SB-200
Linear; Write requesting detailed list­
ing . descriptions. Te lephone evenings
only five to nine EDST (317)
291 -4444. W9DPL Howard S eve retd ,
3602 West 71st St .• Indianapolis IN.

DTL IN T EGRATED CIRCUITS : Guar­
a n tee d New - gates 70q . buffers 80q
F /F 901/. dual F /F $1.15 - ad d 20q
postage . A lso other inexpensive parts .
List & prices from Mitch-Lan Elec­
tronics Co .• Dept. 970. P.O . Bo x 4822,
Panorama City CA 9 1402.

FOR SALE: Swan 350 with VOX &
11 7XC P.S . Exce llent co n d x.
$275.00. . .S8E-34 & SB-2LA. Linear
In excellent condx. 34 in goo d
c o n d x - needs a little tuning•.•
$200.00. Will Ship prepaid. S end M.a.
Chal Shrader. K5CYE. 5914 Palo Alto
Dr., L ittle Rock AR 72209 . T el :
50 1-562-6103.

welcome. Assitance with reciprocal
licenses willingly given. Further infor­
mation and skids available from Alan



LISTING SERVICE - Gear to se ll?
Need rig? Sellers $1.00 Lists info rma­
tion year. Buyers free. SASE b rings
details W8 T XX listing service, Bo x
1111 , Benton Harbor MI 49022.

CERAMIC 7289 (3CX 100A5) tub es.
Replace 2C39 . $3 each o r trade for
2MTR FM gear. W4S0 D, Box 7 3,
Folly Beach SC 29439.

ELECTRONIC ORGANS, solid state,
spinet, sen d SASE for particulars,
Lloyd G. Hanson W9YCB, RR 2 Box
52A, Angola IN 46703.

END CARD PROBLEMS. F rame, pro­
tect , store or display ,200 QSL's in 20
card plastic h olders for $3.00, prepaid
and guaranteed . Tepabco , Bo x 198 ,
Gallatin TN.

GREENE. .. cent er dipole insulator
with...or . ..without balun. See Novem ­
ber 73. page 107.

RTTY GEAR FOR SALE, List issued
monthly , 88 or 44 MHy torriod s 5 for
$2.50 postpaid. Elliot t Buchanan &
Associat es. Inc.• 1067 Mandana Blvd .•
Oakland CA 94610.

HELP - Need so meone qualified on
solid state rcvrs. h ave D AVCO DR-30
with no sensitivity, repla ced bad rf
FET but no .irnpro vemerr t., se t not
butchered have manual - Tom Gillam.
KQUIW. Cam Ranh area e xchange,
APO 96312 .

DRAKE 2B LIKE NEW -$135 ; Mo­
torola D33GG V (Twin V Ser ies) with
xtals-$55 ; 2 m eter commercial cavities
tra nsmit and receive-make offer. Shep ­
ard , Lirneledge Rd .. Marcellus NY
13108 .

WARREN AMATEUR RADIO
ASSOCIATION(W.A .R.A). 13Th An ­
nual Hamfest , Su nday, A ugust 16 .
1970 at n ew lo cation. New Trumbull
County Fairgrounds. 2 miles north
sta te. Route 305 o n Bazetta Road just
west of Mosquito Greek Reservoir.
Registration b egins at 1000 hrs . Mobile
talk-ins on 3940 KH z and 145 .

GET YOUR " F IRST !" Memorize .
study - " 1970 T ests-Answers" fo r
F CC Class License. Plus "Self-Study
Abili ty T est . .. ·Proven. $5.0 0. Co m­
mand. Box 2 6348-S . San Francisco CA
94126.

BUY, TRADE, SELL: Used amateu r
receivers . Steven Kujlmer- , E vergreen
Hatchery. Dysart IA 522 24.

sow AM XMTR, 2M (lettine 242) rack
mount, $ 35 ; T ecraft 2M converter as
is, $ 10; Heathkit vibrator power supply
(GP 11), $5 ; WRL VFO 755. $1 5 ;
B&W T-R switch (380 B) , $10; seven
foot relay rack, steel. $10. Everything:
$80. (Ship your ex pense.) Dahlstrom,
3345-1 Gila Bend, NAF , EL Cent ro
C A 92243.

FULL 75M. PHONE COVERAGE, or
any 250 KH z with Hustler 4-BTV and
o th er verticals. Cast aluminum ad apter
mounts u p to fi ve to p-load ing resona­
tors. Adapter only $7 .95 US p ostpaid .
Request details or see ar t icl e " T w o o n
Top" , 7 3 , May 1969 . PA L Marketing.
P .O. Box 5187, Santa Monica CA
90405.

SAROC, January 7-10, 1971 , Fla­
mingo Hotel Convention Cen ter , Las
Vegas, Nevada. Sponsored by Sou thern
Nevada ARC, Inc. , Bo x 7 3 , Bould er
City. Nevada . Advance registration
$14.50 per person accepted until Janu­
ary 4. regular registration at door.
includes F lamin go Hotel Late Show
an d drinks, Sunday breakfast, coctail
parties, technical seminars and m eet­
ings ARRL. DX, FM , MARS, QCWA,
W CARS-725 5 , WP SS- 3952 and
WXXBA. Ladies Program. Flamingo
Hotel SAROC room rate $12 .00 plus
room tax, per night, sin gle o r d ouble
occupancy J anuary 3 thru 12. 1971.
Mail accommodations request to Fla­
mingo Hotel. Mail advance registration
to SAROC. W7PRM, Club President .
W7PBV. SAROe Convention Ch air­
man.

FOR SALE: S B 200 ex cellen t $175
K6S UZ Los Angeles CA 90048 ; (203)
731 -2561 da y, 938-4003 ev ,

the 3rd annual sta te convention en­
titled the "New Era," being held
August 27 -'·30 at Cornell University,
Ithaca, N.Y.

WB 2WVY will be operated by
DeMolays and will be on as much as
possible. WB2WVY can be found on or
around the fre que ncies listed below :

C'V Phone
3.725 3.9 25
7. 175 7.260

2 1.15 0 2 1.355
A special QSL will be sent to all

sta tions working WB2WVY during the
conven tion. Send all QSls to Marsh
Gosnell WB2WVY, 11 Orchard Circle,
Suffern, N.Y. 10901.
Nevada

The Sierra hamfest will be held
Satu rday, August 22 , a t Mormon
Station Historic Sta te Monument at
Genoa, Nevad a just off Hwy 395 sou th
of Carson City.
Illinois

The Venn ilion Country ARA will
hold its 2nd ann ua l hamfest on August
30, 1970 at Douglas Park in Danville,
Ill. There will be d oor prizes, hourly
drawings, and the main drawing at
3: 00. Donation : $1. For further info
write Tom Stover WA9ULI; 1611 N.
V ermil ion; Danville, Ill. or call
217-446 - 3293. Talk-in , by the way ,
will be on 3.925, 7.260, 50.4, and
146.94 I'M and 147 .3 I'M.
England

GB3WRA, opera ted by a group of
local radio amateurs, will be active
from the 24 th annual Wycombe show
on the Rye. High Wycombe, Bucks,
England, Saturday, Sep tember 5 . Oper­
ation will be on all bands, 160 -10
meters. All contacts will be confirmed
by a specially printed QSL. The
Wycombe show is a typical English
country show which displays all
aspects of English country life. Any Ws
visit ing th e area will be especially

C. 'Butcher G3FSN. 70, Hughenden
A ve nu e , High Wycombe, Bucks,
England.

Nebraska
Again this year the Lincoln , Nebras­

ka Amateur Radio Club will operate a
special even ts amateur radio sta tion 24
hou rs a day fr om the Nebraska Sta te
Fair Grounds in Lincoln , Sep tember 3
through September 9 , inclusive.

DX contacts will automatically be
QSLed via bureaus. Stateside con tacts
must send SASE to W~YOY, 3030
S h irley Court, Lincoln , Nebraska
66507 . A special QSL card for the
occasion will be used .

Pennsylvania
The Mt. Airy VHF Radio Club, Inc.

will hold the annual picnic and family
day on August 9 , at the Fort Washing­
ton State Park in Flour town, Pa. In the
past, hu ndreds of hams have attended
this event.

A big feature is a drawing for d oor
prizes, some of which are donated , and
some pu rchased by the club. There is
one drawing for prizes of in terest to
hams, and o thers for women and
children.

Washington
THE PUGET SOUN D COUNCIL

OF AMATEUR RADIO CLUBS will
again issue a Washington Sta te oper­
ating achievement award signed by
Governor Daniel J . Evans, for contac ts
made during Washington Sta te Ama­
teur Radio Week , September 6 th
through 13th. Out-of-state ama te urs
mu st con tac t ten Washington hams,
and in-state ama teurs mu st contac t 20
other Washington hams du ring this
week. Send list of statio ns worked,
their locations, dates of con tac ts, you r
name, call, and address to Puget Sound
Counci l of Amateu r Radio Clubs,
12306 80 th Avenue Eas t, Puyallup,
Washington 9837 1.



EDITORIAL BY WA YNE GREEN

The ITU Problem
Those of you who have been following my

editorials do wn through the years will find this
piece a b it repetitious, but perhaps thought
provoking.

T he most importan t result of my visit to
Jordan was not the contacts that I made or even
the setting up of th at country wifh an amateur
radio service, it was the vo te at the lTV that
amateur radio will have from J ordan. Amateur
radi o has scant support from the African and
Asian countries and needs every vote it can get
from them.

The source of our amateur freque ncies, as I
am sure you know by now, is not the Federal
Comm unications Commission, but the Inter­
national Telecommunications Unio n in Geneva.
The lTV has little organization in itself, being
made up mostly of representatives of the many
countries of th e world who get together in
Switzerland every so often to agree (and disagree
by way of foo tnotes in the arti cles ofagreement)
about all matters having to do wi th international
comm unica tions.

T he last lTV conference which was sched uled
to take up reallocations of the ama te ur bands was
in 1959 . Both John Huntoon and I had th e honor
of attending this confere nce as representatives of
ama teur radio. The only other such representa­
tive from our country was WIBlJD, but he was
very "sick" at the time and was unable to
participate much. The alloca tion of shortwave
frequencies was set aside at th is confere nce,
leaving the fate of o ur bands to the nex t
conference which was expec ted to come along in
the mid 60s.

.The emergence of many Afr ican na tions upset
the balance of power in the lTV, shifting it from
the European countries to the African -cAsian
coun tries, with the result that further confer­
ences of the lTV were blocked at eve ry turn b y
the Europeans. When you consider the decima­
tion of the ama teur frequencies propo sed b y
some of the African -Asian countries a t the 1959
conference, the delay has been most fortuitous
for us.

Since no cou ntry has been able to develop its
elec tron ics and com munications withou t a
healthy amateur rad io popu lation to provide the
technicians and engineers, we have a terribly

8

important message for all the emergmg and
developing nations. . .push amateur radio and
push it hard or else be prepared to take a back
seat to those countries tha t do. It is reasonable
. . .it is logical. ..and the proof is plain to see:
tho se countries that have encouraged amateur
radio have been able to develop because they
have engineers and technicians to provide the
communications which arc the most basic ingred­
ient of development .

I do not believe that it is any accident that
the industrial development of most countries is
parallel to the number of radio amateurs they
have licensed. Obviously it is of extreme impor­
tance to get this message to the leaders of the
emerging countries. Has anything much been
done to do this? The answer, as you again k now,
is a sad no.. .little has been done.

A man of stature is needed for this task.. .one
who can not only get in to see the rulers of these
cou ntries, but one who will be listened to when
he gets there. It is extremely unfortunate that
Herbert Hoover Jr., the past president of the
ARRL, did not undertake such a goodwill and
promotion trip. The money was there for
it - $100,000 was se t up for just such a th ing ­
b ut for some reason it never came abou t. About
the only other radio amateur of such an inter­
national statu re is Senator Barry Goldwa ter, b ut
I'm afra id that his work in Washington may
preclude his setting out on th e long and diffi cult
trip that is called for.

I hope that His Majesty King Hussein will not
mind my mentioning him, but he q uickly grasped
the im portance of amate ur radio to the develop­
ment of h is country and moved immediately to
set up the hobby there . I am in hopes th at
through hi s understand ing and friendship I will
be ab le to visit some of the other neighboring
Arab coun tries and try to set them up with a
healthy and expanding amateur service. This will
not only help the coun tries involved , b ut it will
give us a good guara ntee of the vo tes that we
desperately need in Geneva.

Unfo rtuna te ly, I have neither the time nor the
money to even make a decent try a t promoting
amate ur radio in but a small percen tage of th e
coun tries where the effor t should be made. I
enjoy this sor t of thing, but until subscrip tions
come in a lot faster and adver tisers consider it a
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lot more important to support 73 than they do
now, I'm busy paddling upstream for all I'm
worth just to stay in one place. As soon as I res t
for a day or so the falls just downstream come
closer, if you'll excuse the metaphor.

I hope that I can mention the ARRL at th is
time without some readers feeling that I am
tearing it down. The ARRL, for all of the good
things that it is doing, is not yet perfect. . .1 hope
that even the most prejudiced Leaguer will agree
to that. This means that there are areas where
some improvement can be made. Is it destructive
of me to poin t these out?

Since the ARR L has set aside S100,OOO fo r
the defense of our ama teur frequencies it seems
logical to me that it is up to them to make a
definitive move in this direction. Their position
as the national society for the U.S. and their
control of the IAR U wo uld seem to automa ti­
cally elect them for this position. They have
expended S37.586.48 (according to the last
ARRL report) towards this goal duri ng the last
few years, though I haven't yet seen an account­
ing for it. If you are able to get an accounting I
would appreciate your passing it along to me. I'm
sure that this money was not just spent on
vacation trips by the HQ brass. But I'm no t
certain . Unaccounted large sums li ke that worry
me. No public corpora tion wou ld be able to hide
some thing like that from its stockholders, so why
should ARRL be able to sweep it under the
carpet.

The problems at 73 have prevented me from
getting over to visit and talk with the current
secre tary general of the lTU. I did manage to talk
quite a bit with two previous secreta ries general
and found them both very interested in the idea
of developing ama teur radio in the backward
countries as a key means for getting technicians
and engineers in those countries. I proposed th at
the ITU establish a simple set of amateur radio
regulations for application in small countries and
this was in the works with the last secretary
ge neral. This would in essence put the prestige of
the ITU behind ama teur radio and help our
hobby to expand. I am sure that th is could be set
in motion wi th the new secretary, if someone
cou ld sit down and put the proposition to him.

The ARRL board of directors has been
peculiarly silent about this respon sibility of the
League. This is hardly a problem that can be
ignored or just not faced because it is difficult.
Since HQ seems to have done little on its own
initiative, it is up to the directors to fo rce the HQ
boys into action. And it is up to yo u, the
members. to force the directors into action. The
nex t time your di rector shows up at your club,
ask him for an accoun ting of the S37,OOO.. .HQ
certainly hasn' t kept that much money a secre t
from him...and exac tly what the League pro­
poses to do ab out getting votes at the lTV...and,
incidentally. why he did absolutely nothing at
the last board meeting about getting even one
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man 10 Washington as a lobbyist for ama teu r
radio!

As long as the League has a ne t loss each year,
even though it is minuscule, it is simple to avoid
both tax problems and demands from the mem­
bers for added services such as public relation s,
lobbying, etc. The loss last year was, as usual,
quite small, less than S5 0,OOO on a turnover of
well over $1 .5 million. It was also quite unneces­
sary. There is some $500,000 sitting around
doing very little except turning into dollarettes
that could be used for the promotion and
furtherance of amateur radio. There are also any
number of ways that money could be saved. as I
am sure your director will have to admit if yo u
corner him, wh ich would provide funds for the
benefit of ou r hobby.

While you are asking your direc tor questions,
the re are a few others that you should bring up.
For instance, if you read the annual report you
will find that the publication expense for QST
last year ran an average of $32,666 per month.
That may not sound too bad, considering the
cos ts of business today , but I will tell you that I
couid put ou t the same number of copies with
the same number of pages for just ab out half
that. $ 15,000 a month or so is being blown
somewhere and you deserve to know who is
gett ing all that money and why.

Part of the loss is because QST is just a bit
bigger than the o ther three amateur magazines.
This little bit ex tra means that QST will not quite
fit on the modern presses and thus has to be run
in smaller sections. This increases the cost
greatly.

Undoubtedly QST's change to doing their
own typesetting will bring ab out some savings for
this year over last. But wh y was QST the last ham
magazine to put in the IBM typesetting sys tem?
73, by the way, was the first. Ask your director
about this.

You might ask your director why QST is ten
years behind the times in the paper it is using
too. The ARRL could save thousa nds of dollars a
year by changing to a more modern type of
paper. The paper manufacturers have not been
sitting idle; they have been inventing lighter and
better papers, with no sacrifice in opacity, and
they cost a lot less than the old-fashioned papers.

Just think what good could be done with the
nearly $200,000 a year that might be saved in th e
publishing of QST ! A small fraction of that
would keep a man on the road visit ing foreign
governments on the behalf of ama teur radio on a
year round basis. Another frac tion would buy us
publicity and promo tion for ama teur radio in the
top mass-circulation magazines. Ask your direc­
tor about this and listen very carefully to the
explanation.

Again , please let me emphasize that the above
is written in the spirit of construc tiveness, recog­
nizing that no organization , not even the ARRL,
is absolutely perfect and above improvement.
You should recognize that it is unlikely that

(con t . on page 81 )
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Repeater Update

A t a recent Fl\-t forum, Bob Peterson K21 EZ
asked me why I never included in the

periodic repea ter directory systems tha t required
the use of contin uous subaudible tones. I
e mp ha t ica lly told him - and the others
present - that I would not list such repeaters
because they could no t reali stically be considered
as open repeaters. Continuous tone ~ unlike
tone-burst entry - involves some rather precisio n
tone generation equipmen t. Levels for con­
tinuous tone (PL) are unusually critical, and even
an error of 0.5 Hz will keep the user from being
repeated .

Well, since the forum I've had a change of
heart. FM isn't qu ite the new thing that it was a
few years ago. More and more repeaters are going
up, and they're going up more and more fre­
quently with overlapping coverage areas. In many
cases, use of PL is the only practical means for
avoiding interference with adjacent repeaters.

So, while I would still like to di scourage the
use of PL (because PL itself discourages new­
comers from getting a taste of the fun of repeater
ope ration), I will include PL repeaters in the
direc tory, regardless of frequency of operation.
The only requ irement for d irectory listing is tha t
the PL freque ncies mu st be included along with
the operating frequencies.

If you operate a repeater tha t welcomes
transients, wr ite the particu lars on a sheet of
paper or a pos tcard and send it to 73 right away.
We are curre ntly preparing a repeater d irectory
"upda te," and want to make it as accu rate as
possi ble. We wan t to list all open repeaters, on 6
meters, 2 meters, or 450 MH z. But hurry - we
don 't have a lot of time.

The Busiest Check Around
When I re turned from the Orlando hamfest,

73 gave me a $10 check as reimb ursemen t for
some out-of-pocke t expenses I'd incurred in
Florida. But rather than -cash the check, I kept
it in my wallet for a few days.

Then, when Betty Daniel WB6AOF, a friend
of mine from California, spen t nearly $10 to mail
me an airmail package from my home town, I
j ust endorsed the 73 check and mailed it to her.

Betty's husband , Fred Daniel W6NQS-, owed
Don Milbury W6YAN $10 for a crys ta l purchase
Don had made. So, since it was Fred's money
tha t had paid for the mailing of my package
anyway, he asked his wife to sign the check over
to Don - which she did .

10

But Don was interested in getting a subscrip­
tion to 73 Magazine, so he endorsed the check
and sent it ba ck to its home in Peterborough.

The story do esn 't end here, though . That
crys tal that Fred bought from Don was really
from Way ne Green's Handle-Talkie. F red is
owner of Communica tions Specialties, the
company that pu t Wayne's Handie-Talkie o n
frequency . Since Fred had paid for the crystal, he
sent Wayne a bill from Communica tions Special­
ties for $10. Guess wha t check was used to
pay that invoice.

A Free Plug (It 's a Pun)
If you 've recently purchased a Galaxy

FM-210 2 meter FM transceiver, you've no
doubt learned that it comes less microphone. The
unit has a PL-68 receptacle built into the fron t
panel and is designed for a high-impedance
ceramic or dynamic mike. When Wayne and I
bought our FM-210's, Wayne had the foresight
to order a couple of pu sh-to-talk mikes from
Meshna Surplus (Box 62, E. Ly nn, Mass. 0 1904).

T hese mikes warra nt mention becau se they
sell for on ly $5 . They arc attrac tive, hand-held
jobs with built in push-to-ta lk swi tch and an
ample length of three-conductor curly-cord. I
rate it as a grea t buy. The fellows from Meshna
say they'll throw in a PL-68 plug, too, if the
b uyer states the mike is for an FM-2 1O (w hile
Meshna's PL-68 supply lasts, that is).

Another commodity we picked up from
Meshna that sho uld be of par ticular interest to
FM' ers (because of the FM'ers lust for frequency
stability) is tunable NPO capacitors. Meshna sells
these individually (3-12 pf') for 25 cen ts, or in
"banks" of 24 for $3. The 24-bank array includes
five 3 - 12 pF, fourteen 5 - 25 pF, and five 8-50
pF. I bought a batch of th ese to replace some
ra ther questionable "original equipment" vari­
abies.. (The banks, b y the way , are difficult to
separa te into individual capacitors).

Repeater Users!
Last chance to correc t 73's listings for your

area. A new repeater update is being prepared for
publication in an upcoming issue. If your repeater
has not yet been listed , mail complete info to
Repeater Directory , 73 Magazine, Peterborough
N.H. 0 345 8. Include repeater call, area served,
tones req uired (if any), essen tial data (narrow or
wide, times of opera tion, c tc .), input and ou tpu t
freq uencies. Do it no w!

73 Repeater Slide Presentation
73 would like to make up a tape-and-slide

presenta tion for use b y radio clu bs across the
country. If you'd like your repeater featured ,
send us a few representat ive 35 mm slides with
explana tory or descri ptive info rma tio n. We'll
combine yours into the "caro usel" and wo rk
your informa tion in to the sto ry.

. .. K6MYH •
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International BAX·1 Broadband Ampli fier
is a general purpose unit whi ch may be used
as a tuned or untuned amplifier in RF and
aud io application. For example: when used
as untuned AF pre-amplifier connect between
antenna and receiver antenna posts. Ideal for
SWL. Experimenter or Amateur applications.
Easy to build. Complete Kit... S3.75

SPECIFICATIONS :

1. Pow. ( 91 0 15 volts ec @ 10 ma

2. Fr. qu.ncy Rang• .................20 Hz 10 150 MHz

3. Galn.1 1 MHz 30 db
G.ln .1 150 MHz 6 db

4. Response (el 1 mhz down 6 db at 50 hz •
::!:3 db 100 hz 10 10 mhz
do wn 15 db at 100 mhz
do wn 24 db et 150 mhz

5. Op.ra tional Impedance 50 to 500 Ohms

6. Nol , e _. ._. _. _..ress than 10 microvo lts rl
ac ross 50 ohms; audio
less than .0005 vcns

7. Madmum Input l eveL_..._...Ol votts ac

8. Oulpul It Maximum Inpul... .50 ohms - .1 vo lt
(.1 1 mhz) 500 ohms - .5 volt

Siz.lnch 1'h " lI. 1'h " lI. 1··
Mounting ..__ .._ .4 holes with spac ers

Wr ile for complete ca talog.

INTERNATIONAL

'" S' '9
CRYSTAL MFG. CD•• INC.
10 NO_ LEE • OKLA. CITY. OKLA. 73102



B y unofficial count, and with some willfu lly
inaccura te exaggeration throw n in for good

measure, I estimate that there have been app rox i-
mately 673,492 references in the press respecting
po ll ution of the environment. Of this, about half
has dealt with air pollut ion, slightly less with
water impurification, and the remainder with
adulteration of food , indiscriminate spraying fo r
insect pests, noise, and other miscellaneous types
of environmental de ter ioratio n. The least men·
tioned item in the list has been noise poilu tion,
meaning the clatter of garbage truck s, autom obile
ho rn s, compressed air
drills, blasti ng, fire
sirens, sonic boom,
city buses, cats seren­
adi ng from back-alley
fen ces, and Puertoric­
quenos playing bongo
drums and guitars on
the sides treet stoops
of the city after mid­
night.

In very few in­
stances can I recall
any mention of a
specific form of at­
m o sph er ic despoli­
ation with which we
radio ama teurs are
vita lly c o nce rned;
namely the pollution
of the airwaves in the
form of unwanted
hash on the sta tion
receiver. Apart fro m
ordinary. everyday QRM and QR N, we are forced
to contend with a veritab le smorgasbord of
obstreperous sounds , anyone of which is guaran­
teed to drive yo u stark, staring mad in a trice, or
a couple of trices. There's ITY, from those
verdammte 15 ,000 Hz horizontal TY oscillators;
IDD, from misbehaving d iathermy devices; INS,
from malfunctioning neon signs in bars and
grilles; IYW, from the ho t ignitions of Yolks­
wagens and o ther foreign compac t cars; IBI, from
broken insulators on power poles; IEB, from
electric blankets; IRT, from refrigera tor thermo­
sta ts; ICO, from can openers; ISM , from sewing
machines; and even IRCBPBASORASLH, inter­
fe rence from rectification caused by poorly
bonded aluminum siding on ranch and split level
houses! We have no shortage of supply; noise in
this socie ty is as ubiqu itous as was horse manure
to an earlier age, before th e proliferation of
mechanized modes of conveyance. But, at least
the manure nourished entire genera tions of
English sparrows. Of noise, very little good can
be said!

Everybody is jumping on th e an tipollu tion
bandwagon ! President Nixon in his state-of-the­
union speech last winter said that his Administra­
tion is determined to come to grips with the
problem of our air and water. The late Rachel
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Carson, in her books S ilen t Spring, and Th e S ea
Around Us, dealt in great de tail and depth with
pollution's awesome effec ts upon our ecology .
And the redoub table Ralph Nader has been
wielding his CUdgel against the unscrupulous
culprits who have been sullying ou t food supply
with harmful chemical additives. The conserva­
tionists campaign aga inst our traditionally lacka­
daisical apathy, and it is difficul t nowadays to
find a single newspaper or magazine in which the
subject is not discussed. But hardly a soul, except
some lone, isolated acoustical engineer, writing a

mo nograph fo r a ceil­
ing tile manufacturer,
has seen fi t to spell
ou t th e d imensions of
the noise menace in
all its truly perilou s
pro portions. In addi­
tion to all the o ther
types of noise pollu­
tion, something mu st
be done about the
lousing up of th e
radio waves.

By this time we all
recognize the power
of small but vocal
minori ties. Once the
p u b l ic b e c o m es
aro used and angry . . .
onc e t he sleeping
gi ant aw akens.. .
there's very little he
can no t accomp lish.
I nd ignant nat ure

lovers, in a tizzy over plans to build an atomic
power plan t on the majestic Hud son at Storm
King Mou ntain, raised incredible furor. Even
disreputable looki ng, bearded, guita r-playing folk
singers joined the crusade . Despite a company
sponsored survey which showed that only very
minute thermal changes would occ ur, and guar­
an teed only minimal deleterious effec ts upon the
fishes of th e river , the an tagon ists have so far
successfully withstood all effo rts to establish this
installation , and it remains an unful filled dream
to th is very day. ..a monument to th e irres istible
power of public indignation . The righteously
wrathful spirit of Carrie Nation rides abroad
throughout the land . And woe betide any would­
be opportunist who stands in its path!

When TVI occurs and customers complain,
manufacturers of TY sets supply free compo­
nents to clear up the problem. Why are they
permitted to omit the highpass filters at the
factory'? Because it's an economic factor, of
course. But, isn't it ridiculous to have to deal
with each and every situa tion on an individual
basis'? Well, just suppose the problem never
materializes on a high proportion of the sets'? For
each of these trouble-free sets the manufacturer
saves the cost of such preven tive components,
resulting in a not inconsiderable aggregate total.

(con t. on page 63)
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Important E&E Amateur 8001<8 from SAMS

EDITORS and ENGINEERS

Single Sideband:
Theory and Practice

by HARR Y D. HOOTON , W6 TYH

This one-source guide em ­
p hasizes ba sic pr inciples a nd
circu itry of ssb. Covers t he
origin of ssb, t he d erivation
of ssb signals, carrier-sup­
p ress io n tech n iq ues, s ide­
ba nd selection, and a com ­
plete analysis of a ll types of
ssb eq u ipment. Order 24014, only . . . $6.95

73 Dipole and
Long-Wire Antennas

b y EDWARD M. NOll. W3FQJ

T h is is t he first compend iu m
of virtually every type of
wire a ntenna used by a ma­
teurs. I ncludes dimensions ,
con figu rations, and d etailed
constr uction d a t a fo r 73 d if­
fe rent antenna types. Ap­
pend ices d escr ibe t he con­
str uction of n oise bridges ,
line tuners, and data on m easuring resonant
freq uency, velocit y factor , and SWR. 160
pages. Order 24006, only $4.50

New 18th Edition of the famous E & E

RADIO HAN DBOOK
by WILLIAM I. ORR . W6SAI

Completely updated edit ion of the famous com­
munications hand book which is the electron ics
ind ustry standard for en gineers, tech n icians
a nd advanced amateurs. Explains in a ut horita­
tive det ail how t o design a nd build a ll t y pes of
radiocommun ications equ ipment. Includes SS B
design a nd equ ipment , RTTY circuits, latest
sem iconductor circu its and IC's, as well as
special-pu r pose a nd com puter circu itry. 896
pages ; hardbound . Order 24020, only . . $13.50

~ ---,r e:
I I
I ~;~~~.~2~~St~I~3i~~~~·o~~;~~~~-~:~68 I
I Send t he following books: Nos. I
I $ enclosed I
I 0 Send FREE 19 70 Sam s Book Cata log I
I I
I Name PLEASE PRINT :

I Add ress I

L
1

City Sta te Zi p I

-------------------~

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

latest E & E title

Order from you r electronic parts
distributor or send coupon at right.

the
bestselling
Amateur
book

73 Vertical. Beam, and
Triangle Antennas

by EDWARD M. NOLL W3FQJ

Describes the d esig n a nd '!lli-'+'
const r u c t ion of 73 differ en t I">niit,
a ntennas u sed by amateurs .
Each d esign is t he resu lt of
t he author 's own experi­
m ent s with various a ntenna
configurat ions; each h a s actually
been built a nd a ir-tested by t he
a u t hor. Includes a ppendices cov er ­
ing t he const r uct ion of n ois e bridges
a nd a nten na line t uners, as well as
m ethods for m ea sur ing resonant fre­
que ncy , velocity factor, a nd stand­
ing-wave ra tios. 160 pages.
Order 24021, only $4.95

The Radio Amateur's
F-M Repeater Handbook
by KEN SESSION S, JR" K6MVH

This is t he definitive work
on t he momentous and
challenging s ubject o f
a mateu r f-m repeaters, a
vital n ew d evelopment
wh ich has been virtually
undocument ed . Chapters

include : P reparing and Obtain ing Sites for
Repeaters; H ow t o B uild a Repeater ; R e­
peat er Ap plications. I ncludes a n F-M R e­
peater D irectory. T here is no other com ­
parable book a va ilable. 228 pages ; hard-
bound. Order 24008, only $6.95
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The righ t kind of mobile installat ion

will result in bigger signals, better

operator safety, and more fun in
hamming on the road.

•

Joe Carr K4IPV
5 11 New York A venue
N orfo lk VA 23508

A ft er severa l years in the au tomobile
rad io field and almost ten years in

amateur radio , the au thor supposed that he
had seen just about eve ry atrocity t hat can
possibly be com mi tted in the mo bil e
mounting of a piece of auxiliary elec tronics
eq uipme nt. T his assumption is constantly
proved wrong by new installations that
range from the t ragic to the immensely
funny! The truth is that a little fo re­
thought and some basic craftsma nship will
preven t most of the headaches usually
cited as o bject io ns to mo bile o pera tion.

Placement of Unit
For th is di scussion we will de fine " main

unit " as a transceiver, rece iver/ transmitte r
comb ination (such as was popular a few
years ago ), o r other unit. Specifica lly
excluded for the t ime being are the various
remote con tro l schemes commo nly asso ci­
ated wit h trunk-mounted FM equipment.

Placement , in so me cases, is oft en the
mos t discouraging pit fa ll encountered
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dur ing a mobile installation . Automob ile
ma nufacture rs have d isplayed a positive
genius for frustra ti ng the plans of all bu t
the most arden t mo bile operators. They
have design ed auto inte riors in such a way
as to elimi na te any possibility of mounting
a mobile rig any where but in t he trunk !
Some of the problems encou ntered in
try ing to solve th is part icular pitfa ll include
dashboards with inadequate st rengt h or
insufficien t mounting space , transmission
«t unne ls" of odd shape o r size, and general
lack of room bet ween the accesory panels
and the fl oor.

The main considerat io ns fo r deter­
mi ning placeme nt are safe ty and con­
venience. The ra the r o bvio us assumption
that excessive reaching whil e driving can be
fata l sets a requiremen t that the un it be
placed with in nonstraining reach of the
o perat or (unless, of course, no in-motion
opera tio n is contemp lated). It is also a
good idea to make sure that lacerated
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/ BOl T B lOCKWASHER

:.--BRACKET

(SEE FIG. I INSETl

...--U 12 SELF-TAPPING SCRE W
8 lOCKWASHE R

~'=TRANSMISSION TU NNEL

TRANSCEIVER

Figure 2 illustra tes one possibility. The rig
may be mou nted eit he r horizo ntall y or
vertically (perhaps rest ing against the scat).
Again, screws that will bear the load are
essent ial. (I f your car has ca rpe ts instead o f
ru bber floor mats, DO NOT USE A DRILL
to make holes for t he screws. The carpet
thread will wind up around t he drill bit
creat ing a very amusing patte rn in yo ur
once conse rvat ive rug.)

HOME MADo<'__
BRACKET-

Floor Mounting
If , for any reason , the rig cannot be

suspended fro m the dashboard, a good
alterna tive is t he transmission tunnel. As
mentioned before , most brackets can be
upended an d install ed fro m t he bottom.

Fig. 2. Since most transmission humps differ in
size and configuration, moun ting here usually
requires a bracket of special design . A little metal
work, though, will result in a very effective and
solid installation.

-BOLT 6 STAR
WASHE R

TRAN SCE IVE R
ETC,

MOUN TING BRACKET

UNDERSIDE L1P____

OF DASHBOARO .~"'""'~/~~~::~~ir-

knees and torn stockings don't resu lt fro m
the installa tion . In a one-car fam ily, such
can be the spark t hat ignites a disrupt ion of
domest ic t ranq uility!

If a dashboard mount is impossible, t he
transmission tunnel may be adequa te. A
surprising number of inst allers overlook
this possibili ty by not knowing tha t most
of the mounting brackets supplied wit h
modern t ransceivers can be attached from
either the top or t he bottom. Eve n if this is
no t the best method of mo unting, a little
imagina t ion and a few odds and ends will
im prove the situat ion.

Dash Mounted Units
T he most usu al mounting method is the

fa mi liar "U" or channel bracket suspended
from the underside of t he dashboard. This
bracket is faste ned with screws to both the
dashboard and t he mobile unit (Fig. I ) . A
mistake that is often made is the use of too
light weigh t a screw. The best are machine
screws faste ned with a star washer and two
nuts. It is, ho wever , not always possible to
use t his method. If, for instance, the upper
side of t he dashboard lip is inaccessib le,
then self-ta pping screws are in order.
Whichever fastener is decided upon must
be substa nt ial enough to hold the unit
securely. Ligh t weight units can be held with
a No. 10 screw; heavy units wit h a No. 12.
If a larger screw is requi red fo r any
part icular unit , then the re are ser ious
doubts as to the dashboard's ab ility to
support the unit.

__ 1/4-20 BOLT

LOCKNUT
fiOlD ING NUT
STAR WASH ER

- DASH BOA RD LIP

WASHER
BOLT HEAD

ENLARGED DE TAil

Fig. 1. With lightweight, low-po wer mobile trans­
ceivers, a simple mounting bracket can suspend
the unit. The rear of the transceiver can be held
with a bracket fixed to the fire wall.

In so me bucket-seat vehicles such as t he
van shown in the photos, an ideal instal­
lation is the area bet ween the d river 's and
passenge r's seat. Many tra nsceiver manu­
fact ure rs also pro duce bracke ts t hat result
in a st ur dy insta llation yet which permit
quick removal of the un it.

AUGUST 19 70 15



/
SEE FIG I <INSET)

tt 12 SHEET METAL SCREW
a STAR WASHER""

..,.,BRACE'\

o

FIREWALL

<,
DASHBOARD

<,

T RAN SCE IVE R ~::::::o......:::::::~~::;::3

BRACKET--__-j~J

( A )
( WRONG)

( B)

( RIGHT)

Fig. 3. The brack e t at the rear of the unit should be placed near the center of the transceiver's back
plate, as shown here. If a single bracket is mounted at the side, an undue strain is placed on the front
bracket and the unit can vibrate loose in a short time.

Bracing
Vfo stabi lity, the continued good

health of the rig, and so me safe ty consider­
ations depend in large measure on the
stability of t he installation . It is surpr ising
that some opera tors will sacrifice the good
re pair of their unit (vibration plays hob
with elec tronics gear) for the relat ive ease
of a braceless installation . A piece of stiff
metal pipe strap, a length of angle stock, or
any substant ial mate ria l can be used,
depending on the particular situation . It
may, in so me cases, be necessary to d rill a
hole in the rig to provide for such a mount.
Some repu ta ble ma nufacturers overlook
th is necessit y because mo bile operat io ns
are a second thought. A i,4 -20 screw is
preferred for t his usc . Figure 3 shows right
and wrong ways to ma ke a brace.
Spea ke rs

With the advent of automot ive stereo
tape players, there have been a large
number of speaker moun ting systems in tro­
duced tha t are possibly better than th e
tradi tional mo bile speaker. These usu ally
can be mounted behind the dash com­
ple tely hidden from view. Care should be
exercised in selection of these units no t to
obtain one of t he door mo unt ing units.
Most cars use t he door in teriors as a rain
drain , making it a rathe r unhealthy place
for loudspeakers. Check out au to radio and
other stores that dea l in tape players. They
should have a stock of such mounts. You
should remember that your best bet is to
have the speaker poin ted toward your ea rs.
The audio you'll be listening to is not hi-fi ,
and you'll need as much intelligibility as
you can get.

Antennas
A discuss ion o f antenna techniques

dese rves a treatment of its own. Such a
treat ment is given in bo t h the Radio
Amateur Hand book and the Mobile
Manual . The only comme nts appropria te
here are a ma tter of opinion. T here should
be a de fin it e trend away fro m bumper
mounted antennas. They are a lot less
substant ial and a whole lo t more aggra­
vating than o ther types. As for the objec­
tion to cutting a hole in the body of a car,
it is o f litt le importance in mos t cases.
Holes can so metimes be filled at low cost.

Power Considerations
Except for taking care to mount power

supplies where good ventilation is provided
and passengers' feet avoided, t here is no t
much to mount ing power suppl ies that

With the seat in place (covering the Drake's
power supply), the power cables and antenna
teed-in are out of sight. The microphone drops
out of the way, too, and clips onto the side of
the rig. (Probably the most important single
consideration with any mobile setup is micro­
phone cable routing, Lack of care in underdash
rigs can lead to steering wheel entanglements and
other such embarrassments.)
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long multico nduct or harnesses
associated with tru nk-mounted

canno t be inferred fro m the above pa ra­
graphs and photos.

Anot her case e nt irely is rhe po wer
supply hookup. Rigs in the CB power class
can be hooked up through the auto
ignition switch, even though it is not
recommended . This is accomplished by
locating the accessory terminal o f either
t he switch or the fuse block .

A higher power rig (as most are these
days) must be hooked directly to the
battery with wire heavy enough to carry
the current load without heating up or
ca using an intolerable voltage drop .
Remember, a rig that requ ires 200W of line
power will draw al most 17A at l 2 V. Th e
nature and cost o f high-a mperage switche s
ma kes relay con tro l loo k better from man y
standpoints . In general , it is no t a good

idea to connect the power lead to the fuse
blo ck . Run it straight to the ba ttery o f th e
battery terminal o n the engine start ing
solenoid .

One oft en overloo ked problem regard­
ing the power hookup concerns the possi­
bili ty of picking up mot or noise transients.
A ll wires that are run through the engine
compartme nt have the pot ential of picking
up no ise . Unde r all circumsta nces th ese
lead s should be dressed away from the
igni tion coil a nd its associated wiring .
Sh ielding is also desirable. The shielding
bra id on the larger sizes of coaxial cab le
may be of sufficien t diam et er to handle the
cur re nt drawn by a low- to med ium-power
ng.

T he
usually

The biggest problem of vertically moun ted rigs is tha t the operating panels tend to colJect d irt. A
dust cover will k eep dirt out effectively and will reduce the chances of someone spilling coffee o r
cola onto your new Drake. The inexpensive cover also disco urages tam pering an d accidental knob­
bumping.

AUGUST 1970 17



installations sho uld never be run down the
same side of the car as the normal auto­
motive wiring. The proximity is likely to
ca use noise pickup by mutual coupling. A
more complete treatment of noise prob­
lems can be fo und by consult ing t he
Ha nd boo k , Mobile Manual, and the
au thor's art icle in QST (J uly, 1968).

Preparation
One of the pre requisites fo r any major

project is prepa ra tion. For a mobile radio
ins ta llat ion a good select ion of tools is
essent ial. An elect ric drill with a collec tion

18

~. The antenna warrants a great deal of
thought. I t shou ld be m ounted as far
from the road as possible to m inimize
noise pickup; it should extend as high

..... above the vehicle as practicable. Both
these o bjec tives are achieved in this
Volkswagen installation , where a special
plate is ins talled for mounting the Hustler
an tenna away from the vehicle body.
This ty pe of installation r equires som e
weatherproofing where the coax feeds
the spring base.

of bits suitable for the uses that will be
encounte red, a collect ion of wrenches and
other hand tools, and a reasonably good
place to work will make the job a whole lot
easier. A comprehensive study o f the
ARR L Mobile Manual and appropriate
sections of the Handb ook are b oth likely
to hel p the mobile aspirant to avoid some
of the mistakes that are made all too oft en .
These publicat ions also conta in infor­
mat ion that will aid in making some of the
de cisions and choices that inevitably pop
up from the very beginning o f such
projects. . . . K4IPV •
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NEW Heathkit® SB-I02 ...

the 'World's best rig
(the SB-I0l)

is now even better
• Newall solid-state linear Master Oscillator gives
shorter warm-up. greater stability, increased dial
linearity • New receiver circuitry delivers 0.35
uV sensitivity • 180 watt PEP SSB input - 170
watt CW input • 80-10 M coverage • USB, LSB
or CW modes • Built-in CW sidetone • Built-in
100 kHz crystal calibrator • Triple Action level
Control !) reduces clipping & distortion • Front
panel selection of built-in 2.1 kHz SSB or op­
tional 400 Hz CW crystal filters • Operate with
built-in VOX or PTT • Fast, easy circuit board­
wiring harness construction. Run fixed or mobile
with appropriate low cost power supplies
The New Heathkit $8·102 . .. pro ud descenda nt o f
the famo us " 100" & "101". With a herita ge like thi s,
you expect to p perfo rma nce and value .. . and you
get it.
We impro ved the a lready excellen t frequenc y sta ­
bility and dial lineari ty o f the " IO J" with an all so lid­
state LMO • . . the result is a rig that stabilizes in
half the time and tracks mo re accura tely.
The "102" receiver is even hotter than the famed
" lOt " . .. sensitivi ty is now less tha n 0.35 uV for
10 d B S+N/N ... a n increase that gives yo u sol id
co py lo nger when the band is on the way o ut.
The new "102" .. _ the fa mous flexibility & per­
forma nce of the "lOt " plus importa nt new fea tures.
Put the ho t new 58-102 in yo ur shack now. From
the Hams At Hea th, of cou rse.
58-102. 23 tbs $380.00'
58-600, c ommuruceuons Speaker, 6 lbs. : $19.95°
HP-23A. AC Power Supply. 19Ibs $51.95°
HP-13A. DC Power Supply. 7 Ibs $69.95°
S8A·l00-1, Mo bile Mtg. Bracket. 6 Ibs $14.95°
S8A·301-Z, 400 Hz CW Crystal Filter. 1 lb $21.95°

58- 102 SPECIfiCATION S - RECEIVER SECTION - Sens itivity :
Beller Ihan 0.35 microvol l for 10 dB signol·plul noise 10 noise rol io
for SSB operohon. SSB $eleclivity : 2.1 kHz minimu m 016 d B down,
5 kHz maximum a t 60 d B down - 2:1 nominol shope factor - 6 :60
d B. CW Selec:t iv ity : (With oplional CW filter SBA_301_2 inslalled)
400 Hz minimum 01 6 dB down. 2.0 kHz maximum 01 60 d8 down.
Inpu t imped a nce : l ow impedance for unbalanced CO<J xio l inpul.
OUlput impedance: Unba lanced 8 and 600 ohm . peoker, and high
imped ance headphone . Power output : 2 wall. with leu Ihon 10%
d istorl ion. Spurio us response : Ima ge a nd IF rejection beller Ihon
SO d8 . Interna l spurious signals be low equivolenl anlenna inpul of
1 microvolt. TRANSMITTER SECTION : DC power input : SSB:
180 wa trs P.E .P. con tinuous voice . CW : 170 wall s - 50% du ty cycle.
RF power oUlput : 100 wa ll s On 80 through 15 meIer>; 80 wat ls on
10 metees (50 ohm nonr eaclive load). Oulput impedance : 50 ohms
10 75 ohms w ilh len tha n 2:1 SW R. Osclllalor feedthrough Or
mi xer products: 55 dB below ra ted oulput. Harmonic radiation:
45 dB below roled oul put. Transmit-receive operation : 55B:
Push .lo ·lo lk o r VOX. CW : Provided by opero ling VOX f rom a keyed
lone. using grid-block keying. CW side.tone : Internally . wilched to
speaker in CW mode. Appro• . 1000 Hz tone. Microphone input
im pedance : High impedance. Carrier luppreuion : 50 dB down
fr om sing le-tone oulput. Unwonted $ideband suppreuion : 55 dB
down from single-lone output o t 1000 Hz reference . Third order
di$tortion : 30 d B down fr om twc -scee oulpul. Noile level : At Iecst
40 dB be low sing le·lone carri er. RF compreuion (TA LC): 10 dB
or g reater ot. l mo final grid current. GENERAL : Frequency cov­
e ra g e : 3.5 to 4.0: 7.0 to 7.3: 14 .0 10 14.5; 21.0 to 21.5 ; 28.0 to 28.5;
28.5 to 29,0; 29.0 to 29.5: 29.5 10 30.0 (megoherlz) . Frequency sta_
b ility : len tha n 100 Hz per hour o lter 10 minules worm_up from
normal ombienl condilions. Leu tha n 100 Hz fo r ± IO% line ~o ltage

varia tions. Modes o f operation : Selectable upper or lower side.
band (supprened carrie r) a nd CWo Visual dial o ccuracy - "ee­
l ettability " : W ithin 200 Hz on aU bands. Electr ical dial a ccuracy :
W ithin 400 Hz a fte r cal ibration 0 1 nearest 100 kHz poinl. Dial mech­
an ism backlash: l ess Ihon 50 Hz. Calibration : 100 kHz crysta l.
Audio fr equency response : 350 10 2450 Hz '"= 3 dB. Phone patch
impedance : B ohm receive r outpu l to phone pa tch: high impeda nce
phone patch inpu l to tra nsmitter. Power requirements: 700 10 800
volts 01250 rna ; 300 volts 01150 ma: - 115 volts at 10 mOl 12 voUs a t
4.76 a mps. Cabinet dimensions: 14Yi!° W x 6%- H . 13VB o D.
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Bill Hoisington K1CLL
Far Over Farm
Peterborough NH 03458

ma eur

me er or

... tells you your power output from 10 mW to 5 watts,

over the range from 160 meters up through 450 MHz

Fig. 1. The circuit supplies the brilliance "stan­
dard" for comparison. When the "standard"
lamp is mounted adjacent to the dummy load,
the pot permits variation of the standard to
match the load. lf the resistance is panel­
marked in watts, a good power indication is
achieved.

the method of "volts times milliamperes
equals milliwatts." You then match the
brilliance of the bulb lit up with rf or its
dull glow at some 18 to 25 milliwatts if
you're just getting your transmitter going,
and read the watts on the wattmeter dial.
It's astonishing how well it works, how
repeatable it is, and how you wouldn't be
without it once you build and calibrate it.

T hiS article describes a very useful
gadget for determining the rf power

output of solid-state VHF-UHF trans­
mitters in the difficult range to measure,
from about 10 mW up to 5 watts. It does
not read watts directly; but by a simple
comparison of calibrated pilot light bril­
liance, it will tell you how many watts
you are putting out, to within less than
5%. It allows you to check power
increases and estimate your efficiency
quite close.

Principle Involved
We'll start right in with this part

because, while this unit is not by any
means a "trick," it does not read rf
directly. You first light a pilot light as a
good dummy load, matching it into the rf
tank circuit of your transmitter by the
normal means, also noted here.

You then switch on a second bulb of
the same type by means of a battery,
controlIing the light output with a $1.30
wirewound potentiometer in series, as
shown in Fig. I. This pot must be
previously calibrated in milliwatts, as by

GE
PRI3

20n
5W

~6V
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Fig. 2. A series capacitance loads the rf indicator f or comparison. The capacitance value will decrease
inversely with frequ ency increases.

Fig. 3. Matched pilot Ught load for the UHF
versron.

RF Matching
Not that it is particularly critical , but

be sure and note the need for a large
range of series capacitors for the rf pilot
lights as you go up in frequency . This can
be seen clearly in Figs. 2 and 3. The block

Brilliance Standard
Figure 2 tells almost the whole story

at a glance . You can , of course, put as
much calib ra tion on the dial as you have
time for . It is quite important to orient
the bulb filaments in the same relation to
your eyes for best matching. There isn't
much in back of the panel except one 6V
battery which can be obtained in any
hardware store.

KICLL·• • •

diagram , Fig. 2 , shows a 6 meter setup. As
you go up in frequency the ser ies capaci­
tance drops. A good matched load on 432
MHz can be obtained as shown in Fig. 3 .
I sometimes remove the tin base from the
bulbs, but this is not an absolute neces­
sity. It is important to vary the amount
of coupling, and thus the series capacity,
by spacing the tab capaci t or closer or
furth er away from the ground plane, as
detailed in Fig. 3. You also can use as
many bulbs as you can so lder onto a
tuned rf inductor, even though they don't
all light up with the same brilliance. You
can match them all up, but you don't
have to. Just check the wattage, or mill i­
wattage, of each one and add them up for
the total.

The number 48 or 49 bulb , listed at
2V and 60 rnA , is rated at 120 mW, and
glows dim at about 12 to 15 mW; so it
can be used for low-power receiver oscil­
lators, etc. With two other bulbs found in
hardware stores, connected and matched
to the rf inductor, such as the PRI3 (SV
at 500 mA), y ou can read correctly up to
5W. From there on up you're on your
own, although a good variable 115V dc
supply can be made up to work around
50 to 100W. I generally use a variety of
IISV bulbs of different wattage, light
them up with rf, and use their rated
wattage.

T/l.8 CAP/l,CITQR.
SPACE!) 1132 in TO
lie In FROM
GROUND PL A NE
ABOUT 3/8 ,n SQUARE
WIRe ££,//0 NO
LONGER THAN I!'BIn

•
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Dee L ogan WB2FBF
2 1 Judith S treet
Nan uet NY 10954
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Increasing station efficiency and enjoyment
with a broadcast-style console.

M ost hams go to grea t lengt hs to
achieve peak opera ting efficiency

from their station equ ipme nt, b ut seem to
spend far less thought on stat ion layouts
that could also add to their o perat ing
efficiency and enjoyment. If you 've been
growing irritated with the tee tering stacks
of equ ipment and tangled snarls of cable
that have resulted from random station
growth, you may be ready to get orga nized
via a station console.

I fo rmerly worked in commercial broad­
casting as a combina tion engincer ­
announcer and realized from first-hand
experience tha t it's possible to run an
entire radio station fro m one operating

22

position . The key is in the conso le th at
allo ws one man to con trol mikes , turn­
tab les, ta pe recorders and transmitter with­
out leaving his chair. That ' s efficiency !
Wouldn't that same approach be welcome
in the hamshack?

Since most amateur radio stat io ns have
but one opera to r, the evolut ion of t he
conso le design can revolve around meeting
his specific needs. It will, for exam ple,
mirror his o pera ti ng habits, modes of o per­
ation, and personal tastes. T he design fo r a
serio us DX'er will undoubted ly incorporate
features t hat wouldn't be as im portan t to
the more relaxed , feet-on-the-desk rag­
che wer.

73 MAGAZINE



It might be pointed out that any design
should result in a dramatic transitio n of
your sta tion from a random collec tion of
individual co mpone nts into a smooth ly
func tioni ng syste m.

On ce priorities are esta blished, the
evolutio n of a console sys te m should fo l­
low so me " noodling" with pencil and
paper. Use a little " human engineering."
This is loosely defined as calculating the
optimum position , size, and motion of
switches, knobs, and con tro ls to ach ieve
the most efficient operation with minimu m
fat igue (or frus tra tion! ). This ma y ex tend
to such sub tle poin ts as the co lor scheme
(light co lors in green s, blues, and grays are
more restful backgrounds) .

The stat ion console a t WB 2FBF evolved
after researching what o thers had done,
including K2YIH , who described a similar
co nsole in 73 back in November of 19 63.
Admittedly , a tour of NASA's Man ned
Spacecra ft Cen te r in Houston did a lot to
star t my dreams about what the st ation
could become with the proverbial elbow
grease, in lieu of an astronautical budget!

Basic Design
The U sha pe of the console is actually

formed b y three wheeled sections that are
held together by a bolted-on o perating
tabletop, hinged braces in the back, and
five-sided top pieces that fill the spaces
between the cen te r sect ion and each end. A
pa ir of triangular pieces of Masonite are
used in fron t.

The en tire console, when broken apart,
is na rrow enough to roll th rough our
basement door. Also, the wheels allow th e
operator to ro ll the co mple te unit away
fro m the wall for easy access to the rear.
Equipment is arranged in custom-cu t
panels that slo pe away from the o pe rator
about 6 in. at the top.

The arrangement utilizes the center
sec tion for the main opera t ing area, an d
conseque ntly includes the transceiver, swr
bridge , antenna coupler, and an antenna
network of coaxial switches. It's possible
to quickly switch from dummy load to any
of several an tennas or to swi tch in a scope
or ante nna tun er as need ed . T he left panel
contains the VHF area: Twoer, converter,

AUGUST 1970

Behind the console panels, neatness doesn't
matter quire so much. Large holes in th e ply­
woo d cabinet sides facil itate cable routing;
coaxial switches help to keep transmission lines
our of sigh r.

When th e console bays are placed together, there
will be large space gaps un less you build special­
shaped wood sections like these. They add a
pro fessional to uch and lend a look of uniformity
to the three cabinets.
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In terior-grade 0.5 in. plywood is used to
form the three main sections. Two wafers
of plywood fo rm the sides; pine pieces are
used at the botto m and front, held to the
plywood by counte rsunk screws and glue.
Use wood filler to cover the screws an d
san d smooth.

The top of each section is made of a
plywood square, with reinforce me nt under
each corner supplied by blocks cut fro m
2-by-4's. Use plenty of glue, wood screws,
and cover the screw heads with filler. A
bottom shelf is likewise made from ply­
wood or Masonite .

One de ta il worth no ting is the support
for the operating desk. This is fo rmed by
making a narrow ledge about 3 or 4 in .
dee p out of plywood and san dwiching it
between the pine pieces across the fron t of
each sect ion . The led ge should be about 27
in. up fro m the bottom so that when the
wheels are added, the total height will be
30 in . above the floor. Be careful not to
run this ledge the full width of the sect ion ;
and cut the ends diagonally since it will be
turned on an angle when joined with the
other sections. The operating desk is added
later and res ts on the three ledges, attached
by three counte rsunk stove bolts (one for
each sect ion of the console) and wing nuts .

Before mo unting the speaker baffle
pan els on the bot tom of the two end
sections, drill a series of 1 in. holes in a
patte rn appropriate for the speaker sizes.
Be careful not to splinter the plywood
when drilling, and remember to cut into
the fin ished side slowly. I used a circular
saw and experiment on a piece of scrap
beforehand .

After completion of the three sect ions,
the general shape of the co nsole can be
arranged by pulling the individual sections
together. The angle decided upon for our
console was about 120 degrees between the
cente r section an d each end. Locking the
cente r section to each end is done via
hinged slats at the bottom rear , and a
"tra iler hitch" type of overlapping block
near the front. Once the three sections are
locked in place, measurements can be made
for the five-sided plywood pieces that fill
in the top and the pair of Masonite
triangles for the front.
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rotor co ntrol, and SX- I l l receiver. On the
right is an all-band rece iver, ac line moni­
tor an d scope (added since the pho tograph
was taken).

Lower por tions of the end sections are
used for storage of power supplies . Hinged
fron t panels are used as baffles for speak­
ers. The lower part of the center sec tion is
left partially open to supply legroom by
running a Mason ite piece diagonally down
to the rear.

Fig. 1. Sketch shows general construction data
for each console bay. Three of these bays form
the operating console.

The console sections (Fig. I) are each 20
in. wide (inner measure). This is an arbi­
t rary dimension and is based upon accom­
modat ing the widest piece of eq uipment:
our SX-I ll receiver. The console is 48 in .
high measured fro m the floor, with about 3
in. used fo r the hard rubber wheels that are
mounted on pine squares on each corner.
The operat ing desk provides a 12 in. deep
writing surface, and is positioned 30 in .
above the floor . Each co nsole sec tio n is 24
in . deep, but is 6 in . less at the top due to
the diagonal slope req uired fo r the panels.

Construction
Plywood, pine, and Masonite are the

prime materials used in the constructio n .

"

24 73 MAGAZINE



One thing confronting me in respect to
finishing the plywood edges was in locating
0.5 in . wood st rips at our lo cal lumber
yard. Since I lack ed adequate power tools
to cut the strips at home, some filler was
called for. Cellulose-type filler goes on
easily , but is difficult to sand down , so I
opted fo r water putty . This is a powder

Th e desk top moun ts neatly right over the sup­
por t jois ts, locking the cabine ts in to a single
three-bay console.

compo und that can be mixed with wa te r to
produce a paste that can be applied to the
plywood edges with a putty kni fe . When
dry , it sands down easily.

Equipment Panels
Mounting equip ment in a console of this

type suggests at first glance that every thing
is virt ually lo cked in for the future, but
such isn't the case . Unless a console is
flexible enough to allow for changes, it will
eventually grow o bsolete .

I selec ted easily cut 0 .25 in . plywood
an d Masonite as the mat erial for the pa ne ls,
though aluminum shee t would provide a
suitab le surface if direct mount ing of
equipme nt on a panel is chosen . A series o f
shelves is arranged behind the panels and
the equipment rest s on these with the front
protruding through ope nings cu t to size in
each panel. I made paper templates of the
equipme nt and scored the panels with a
pencil before cutt ing.

To mount the equ ipme nt panels in the
console, angle iron with tapped holes
would be ideal. Lacking that , I used wood
strips surfaced with scrap ch rome . This

AUGUST 1970

allows the panels to be mounted with
either metal or wood screws.

Operating Desk
Since the operating desk (Fig. 2) must

fit snugly agains t the main console, it
shouldn't be sta rted until the co nsole itself
is comple ted. To insure a good fit , make a
template from card boa rd or stiff paper
before putting saw to wood . Plywood
forms the surface of the desk and angled
end su ppor ts, but I used pine for edging.

Once the desk is finished and in posi­
tion, drill three holes - one on each edge
near the console - through the desk and
down through the supporting ledge . Add
stove bolts, cou ntersink, fill , and sand
smoo th .

One feature of the co nsole that adds the
"co mmercial look ," is the Textolite plastic
laminate used on the desk surfac e. The
color was selected to match that of the
main console, and provides colo r "co ordi­
nation. " Alternate materials would suffice,
such as cutting up an old dinette table's
Formica top. There 's also the old standby
of linoleum or asphalt tile.

1"-- "._ -

Fig. 2. The tabletop is inclined slightly for oper­
ator convenience. Th e design shown h ere was
used in the au thor's console, but individual prefer­
ences may dicta te slight differen ces in layo u t,
slant, e tc.

Finishing Touches
Since plywood is a thirsty material and

rather grainy , take time to sand the en tire
unit well and then apply a good primer.
Use good-q uality high-gloss ena mel for the
finish and apply several coats. Allow for a

25
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Removal of the tabletop and triangular "gap
fillers" permits easy disassembly of the station
for removal and transport. No te the "trailer
hitch" connection between sections at lower
right.

After a shakedown period , the cables
and associa ted wiring inside the console
should be secured with cable clamps. Cable
runs be tween console sections are via holes
cu t in the middle of the interior walls. A
hefty ground bus should be installed in
each section.

One last note about keeping the desk
clear of accessories: remember that there's
plenty of room to mount small black boxes
under the desk or in the storage area

I
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behind the speaker baffles. I had a surplus
audio filter that was a "must use" with the
transceiver and found that it could be
neatly tucked away under the operating
desk with four screws. I keep headphones
out of the way when not in use by hanging
them under the desk on a couple of hooks.

A good coat of paste wax on the
finished unit will wrap up the job. Then
you can sit down and enjoy a new dimen­
sion to hamming with everything under
control and at your fingertips !

. ..WB2FBF·

bit of extra paint to keep on hand for
touchup later.

Panels holding the equipmen t are
painted battleship gray, which is a standard
medium color that "wears well." This
contrasts with the light bluegreen used on
the main console and operating desk . Gray
blends with most pieces of commercial
gear.

Labeling was done with «burnish-on "
instant lettering dry transfers . A Datakoat
protective coating will keep the le tters
permanently in place. The use of rub-on
lettering does add quite a professional
touch to the final product.

Electrical
The possibilities of designing various

wiring .networks for antennas, ac, audio,
and accessories are virtually endless, and
depend upon the station equipment to a
great degree. I devoted my attention to the
rf switching network-incl uding the antenna
switching system. A very complete discus­
sion of the electrical aspects of console
design was in 73 January 1969, and since
W6GD P detailed it well, there is little need
to cover it again .

One point might be covered, however:
the usc of commercial coaxial antenna
switches provides efficiency and con­
venie nce over the alterna te me thod of
man ual switchboard-type patching. It ' s one
of the main selling points of any console to
be able to eliminate the old juggling act of
manually changing an tenna coax when
switching bands. My antenna network
includes three coaxial switches (grounded ,
by the way) that allow selection of several
antennas or dummy load , switching in or
out the antenna coupler or monitor scope,
and directing the antenna to several pos­
sible transmitters or receivers.

Piece de Resistan ce
A flexible microphone boom was added

to the console (a "Ftexo Mikester") and
thus clears the o perat ing desk of one more
piece of gear. Audio cable is run to the
transceiver through the rear, and since the
TR3 has side-mounted jacks for phones
and key. these were disabled and bypassed
to standard jacks mounted on the console
panel. A push-to-talk switch is likewise
mounted outboard -f the transceiver .
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Sam Creason K 6DQBI9
941 Beau Drive
Des Plaines IL 60016

A

APPLIED
VOL rAGE

A VOlt Oh mmet er or sim ilar device can
be fou nd in almost every shack. T he

ty pical YO M is inexpe ns ive, rugged, and
independent of the ac mains. However, it
has a disadvantage in t hat it ca n 't be used
to measure vo ltages in relatively high ­
impedance circui ts wit ho ut so me loss in
accuracy. Consider t he circ uit in Fig. 1. A
YO M is be ing used to measure t he voltage
drop across R2. A typical YOM has an
input im ped ance of 20 k0./Y (or less) . This
means that t he input imped an ce of th e
YOM, in ohms , is 20,000 times the full­
scale vo ltage.

On the 10V scale, fo r examp le, the
input impedance is 200 k0. . If R I and R2
are relat ively sma ll, say 2 k0., then the
effec t of shunting R 2 with the YO M will
be small. In Fig. I, if the applied vo ltage is
20V, then the YO M will read approx i­
mately 9.9V. On the other ha nd , if Rl an d
R2 are 2 Mrl, t hen the YO M will read
approximately 2Vl Clearly, one solu tion to
the problem is to buy a VT YM with an
input impedance of 22 M0. or so. A less

ex pensive solut ion is to build the impe­
dance multi plie r described in th is article.

The schemat ic of the unit , shown in Fig.
2, consists of a voltage divider which
presents a 25 M0. im pe dance to the voltage
being measured , and an o pera t iona l­
a mplifier unity-gain volt age fo llower.

The voltage follower has cha rac terist ics
which ma ke it ideal fo r the task a t hand .
It s inpu t im pedan ce is of t he orde r of
several hundre d megohms so that it docs
no t degrade the accuracy of the volt age
divider. Its outpu t im ped an ce is less than an
ohm an d it ca n su pply up to 5 rnA (or
more, de pending on the ampl ifier used ), so
is virt ua lly unaffec ted by the YOM.
Finally , as its na me im plies, it s o utpu t
voltage is ( for all pract ical purposes) the
same as it s input voltage.

F or the ham who is loo king a t his first
operational amplifier circui t, t he followi ng
may be helpful.

An opera tiona l ampl ifier is a linear,
high-gain, direct-coupled amp lifie r , usu ally
provide d wi th a di ffe ren tia l input , b ut with
its out put referenced to ground. T he usual
sy mbol is shown in Fig. Sa. If a sma ll
voltage (a millivolt or more) is applied, the
output voltage will swing to one or the
other of its limit s ( typically + I OV) . Only
for voltages less than abo ut 0. 1 mV (for
the ZE L-I) will the output voltage not be
at one of its limit s.

The polarity of th e output voltage
depends directly on the polarity of the

VOM

Fig. 1. Circuit under test by V OM.
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Fig. 2 . Schematic diagram of the impedance multiplier.

input voltage. That is, with the positive
lead of the source connected to the posi­
tive input of the amplifier, the output
voltage will be positive. and vice versa.
Further, instead of connecting one vo ltage
source across both input te rmina ls, a separ­
ate source can be connected to each in put ,
with the second lead of each source con­
nected to ground . In th is case it is the
differe nce of the two input voltages which
appears across t he ampli fier inpu t. The key
to the operation of the fo llower is that one
of t hese voltages is the one we wish to
measure while the o ther is provided by the
ampli fier .

A simplifie d schema tic o f the vo ltage
fo llower is shown in Fig. 3b. Consider what
hap pens if, say , +5V is applied at Ein . If
Eo u t hap pens to be at some value other
than very nearly +SV when the input
voltage is applied, then a large vo ltage
appears across the amplifie r inpu t and the
amplifier is driven hard toward one of its
limits. But as the output swings past +5 V,
as it must because of the polarity relation­
ships enumerated above, the polarity of the
input signal is reversed, which means that
Bout will then start to swing in the
opposite direction. Because the gain of the
amplifier is large and the response time
short , the voltage difference across the
input terminals is quickly driven to a very
small value and the circuit obeys the
relation :

Eou t= Ein

The voltage follower is only o ne of a
wide variety of operational amplifier cir­
cuits. The interested reader is referred to
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the publications listed in the bibliography.
The circuit of the voltage follower is

well known and time proved. The author
has constructed followers using various
amplifiers in a variety of electrochemical

inst ru ments. For the ham who is start ing
from sc ratch, two am plifiers can be recom­
me nded . First is the ZEL- l, the type
specified in Fig. 2, which is ava ilab le fo r
$ 1 1 from Zeltex, Inc., Concord, Calif.
While the ZE L- I is expensive, it d o es tend
to be forgiving abou t having its o u tpu t
shor ted to ground and the like. For the less
ca u t ious ham, the J.1A 709 is available a t $2
from Pol y-Paks, Lynnfield , Mass. 01 940 . It
is not ne arly so forgiving. A circu it wh ich
accom moda tes t he J.1 A 709 is shown in Fig.
4.

Other than the fixed-value componen ts,
the ma in d ifference in the circu it req u ire -

INPUT¥OUTPUT

A

Fig. 3. The operational amplifier symbol and
voltage follower circuit.

ments of the two amplifiers is the 50 krl
trim pot which is used with the ZEL-1. The
pot is used to adjust the follower output to
exactly zero when the probe to the voltage
divide r is shorted to ground. In some
applications, the absence of such a control
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in the J.lA 709 circ ui t would be a handicap.
However, an error of only a millivolt or
two is likely to result in t his application. If
a ZE L-I a mplifier is used , the pot may be
repla ced by a fixed resis tor once the
correct value has been experimentally
determined .

to it s 10V range , a full-scal e range of 10 ,
20, 50, or IDOV is provided when the range
switch (5 I) is in position A, B, C, or D,
respec tive ly. The unit may also be used
with the YOM switched to a more sensi t ive
range. As before, the voltage which appears
at the out put of the amplifie r is the same

TO VOM

TAB

j./A 709
PIN CONNECTIONS

(TOP VIEW)

5p'F

ba

11'fJ11
15Vrhl5V

7'.//i~.or»F
1./""1 DISC

S2 tf--

:::::::: lOOpF
DISC

TO VOLTAGE
DIVIDER

100--,:::
pF -l

F ig. 4. Circui t m odifications for 1JA 709 amplifier.

The accuracy of readings made wit h the
impedance multiplier in use will depend in
part on the accuracy of the YOM involved
and in part on the accuracy of the resistors
used in the voltage divider. Since the
garden-variety YOM has an accuracy of no
better than +2%, use of better tha n 1%
tolerance resistors seems unwarranted .

A DPST switch should be provid ed as
shown, in the interest of long battery life .
Also , battery vo lt age should be checked
frequently , since the o ut put vo ltage swing
capa bili ty of the amplifie r depends
markedly on su pply voltage .

Physical layout is not at all important.
The device will fit into a small minibox
which can be provided wit h male pl ugs so
that it can be plugged into the YO M in
pla ce of the probe leads.

Operation of the impedance multiplier
is stra ightforward. With the YOM switched

as that at the input of the amp lifie r, but
the full-scale ca pab ility of the comb inat ion
is reduced . For example, with the YOM
switched to a 2V ra nge and the voltage
divider switched to position D, the voltage
to be measured mu st be less than 20V or
the YOM will go off scale.

The impedance multiplier may b e used
to ma ke either d e or low frequency ac
(audio) measurements. The on ly restriction
is t hat no t more than IOV may be applied
to the input of the voltage follower.

Finally , I would like to than k Dr.
Robert F . Nelson, in whose laboratory I
first made the acquaintance of op-amps.

... K6DQB /9 •
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dard . And for accu racy. crysta ls by
Sent ry are THE standard.
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Use of a cathode follower to pick
audio directly from the repeater's
discriminator can do wonders for an
ail ing amateur relay system.

by Ken Sessions, Jr. K6MVH

A sk any FM'er to describe what he
t hinks is the most commo n problem

in the wor ld of re pea ters. Chances are he 'll
say "desensit izat ion ." If he's a repeater
owne r, he' ll probably te ll you how he
fought that isolation battle for d ays or
weeks before he finally go t the repeater
transmitter and receiver percolating per­
fectly , 60 0 k llz a part, in the sa me building,
using hut o ne antenna , and with no notice­
able re ce iver degradatio n.

But the fac t that the problem was
overco me . as it is in almost aU heavily used
repea te rs, removes it from the "problem "
category.

All right , then, if desensitization is not
t he most co mmo n re pea te r problem, wh at
is? In my opinion, it 's audio - rotten ,
gar bagey , d istorted , scrapey, overclipped ,
o ve r l i m i t e d , asy m met rica l re-pre-de­
emp hasized, lo usy-sounding au dio . And the
reason bad audio is such a p roblem is that
it just doesn't seem serious e nough to
warra nt t he extra engineer ing necessary to
cha nge it.

3 1
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Fig. 1. This schema tic from th e U.S . Navy's
hand book of "pre ferred circuits, " shows an
emitter fo llower that provides 12 dB gain. A high
series resis tance should be used be tween the
d iscriminator and the au d io inpu t to prevent
circuit loading.

maximu m deviation-acceptance level ) on
th e repeat er input frequency . Swit ch the
receiver quickly from t he repeater input to
the output. If the signal so unds cleaner on
the input frequency than it does on the
output , it's time to rerou te so me of the
audio at the repeater.

There are a number of places where you
can pick off audio on a receiver, but none
will give a signal quite as "virgin" as the
discriminator. If high-fidelity a ud io was
transmitted , you' ll be able to reclaim high­
fide lity aud io if you get it before it gets
past t he discriminator.

But gett ing audio from the discrimi­
nator presents o ther problems. For one
thing, th e discriminator "sees" th e audio
before the squelch does. Which means that
every time the transmitter is keyed without
the presence of a quieting signal, a bother­
some " squelch noise" will be transmitted .
(Phone pat ch operation is o ne suc h case ;
on-site opera tion of the repeater trans­
mitter is another.')

Another problem is impedance match­
ing. The discriminator represents an
extreme ly high im pedance audio load . Th e
transmitter audio input is apt to be quite
low by compa rison, particularly if input
level adjustments arc to be made .

Still, the re is no be tter signal source
than the discriminat or, if h igh-quality
audio is to be a crite rion . And t he prob­
lems are n' t problems wh en there's a simple
so lution.

There's plen ty of chances for repeater
audio to go had . First , there 's the receiver :
If the low i-f is out of adjustmen t, certain
voice frequencies will distort a nd loud
signals will sq uelch out of the receiver 's
audio passband . There's t he chan ce for
microphonic t ubes, or improper de­
emphasis circuitry .

Often, a repeate r builder in a hurry to
get a syste m go ing will connec t the spea ke r
leads of the receiver d irectly to the audio
input of th e tran smitter. In doing so, he
causes the receiver audio to be processed
through so many circu its tha t degrad atio n
could take place even if by noth ing more
than the process of "diminishing returns."

Every stage loses some thing from input
to o ut put , an d the slightes t bit o f distor­
tion anywhe re is im mediately amplified
and exaggerated in all subseq uent stages.
Con sider the stages the aud io mu st be
cycled t hro ugh faithfully : The repeater
user speaks, and his microphone " trans­
du ces" the son ic waves into elec trical
signa ls. These signals arc generated again in
the out put of the transmitter's af amplifier
a nd phase mo dulator. T he receiver pro­
cesses the audio some mo re from t he
discriminat or , through a udio amp li fie rs,
through the output transforme r, and
finally to th e speaker, where the af is again
"transduced " from elec trical ac to air
"pressure" waves. Considering what the
au dio must go thro ugh fro m one end of the
sys tem to t he other. it is no wonder that
so me of o ur repea ters so und so bad .

All this doesn 't co me as any great
sur prise to mo st repeater own ers . They
know what's wrong and how to fi x it. Bu t
some times th ey listen a little too subjec­
tively to the prod uct o f t heir own handi­
work. To them, it may just not sou nd bad
e no ugh to just ify circ uit modifications.

If you happen to know a re peater owner
wh ose foo t happens to fit the shoe o f
dist ortion . invite hi m to make the " com­
parison" test. At the repea ter site, o r .near
it , se t up a two-channel receiver capable of
monito rin g the repeater input and o utput
freque nc ies. This receiver mu st have th e
same bandpass limit ing charac teristics as
th e repeater receiver. Then, ge t so meone to
transmit a I k llz tone (at the receiver's

"
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cat hode fo llower for maximu m isolatio n
and to prevent circuit " loading. " In mo st
cases the audio can be picked righ t off th e
discriminator t est poin t , but the audio lead
should be shie lded to preven t pickup and
pro cessm g of stray noise and audio
«garbage ..,

The carrier-opera ted relay , if connec ted
as shown in Fig. 3, does do uble duty by
killing the receiver audio comple te ly
except when a carrier appears on t he in put.
In this way, the repeater transm itter can be
use d by an on-site operator without his
having to compete with sq uelch noise. The
diode in. the push-to-talk lead will preven t
the CO R from being triggered when the
transmitter is keyed directly, and the 47 K
resistor provides isolation between the
local mike and the audio circuit ground .

CO R CO NTROL o ~

r- co ,

A Final Word About Quality
Repeater " listening condit ions" aren ' t

ge tt ing any better. More and mo re handie­
ta lk ie units are being used with re peaters,
and repeater users are operat ing from such
way-out noise so urces as mo torcycles,
boa ts, sk imo biles, and planes. As time goes
by , repeater owners will find tha t effec tive
audio will be a co nsideration surpassing
"coverage " in importance. For after all ,
what good is a broad ra nge of coverage
when you can ' t make out the intell igence
on the repeater output? But good audio
can be built in to the system. It's only a
matter of ta king a little ext ra time and
putt ing in just a smidgen more effort.

.. . K 6M VH •

Fig. 3. The basic COR should be used to ground
the receiver audio when no signals are on the
inpu t. Th e resistor in the audio line provides
sufficient isolation so that a local m ike can be
used even though the audio line is grounded .

~

AUDIO CAT HODE AUDIO
DIS CR fOLLOWER

•
r,"

10011

'"

Fig. 2. This 12A U7 cathode follower is similar to
the type used in commercial GE repeaters. A s
sho wn, the B+ pla te supply is sta bilized with a 1
knresistor and filter capacitor.

"ow

Use of a cathode followe r so lves most of
the problems. It provides excellent circuit
isolation , matches a very wide range of
impedances, and allows con tro l of audio
level without upsetting the receiver or
transm itter aud io adjustments. As a bonus,
it allows completely independen t lo cal
control of the repeater receiver 's audio
gam .

T he remaining " problem" is that o f
disc riminato r "squelch" no ise being trans­
mitted when the rig is keyed without a
carrier. This is solved by routi ng the
ca thode follower o utpu t t o ground during
all no-sign al periods. The norma lly closed
CO R contac ts work great fo r this.

T he transistor equivalent of a cathode
follo wer is t he emi tte r fo llower, wh ich will
do a ny thing a tube ca n do . T he circ uit in
Fig. 1 shows an emitter-follower audio
circuit tha t should prove ideal fo r repeate rs
with 28V de control. (I always use -28V
for repea te r contro l because of the ava il­
ability and economy of surp lus 24-28 V
relays, and because the - 28V power sou rce
can double as a transmitter bias supply .)

If no dc control voltage source is ava il­
able , however, the cathode fo llower will
pro bably prove more valuable. T he circuit
shown in Fig. 2 uses a dual t riode to give
one stage of amplificat ion to the a ud io
signal. T his circuit is basica lly the type
once used by Genera l Elec tric Company in
its commercially ma nufac tu red re peaters.

A we ll-bypassed high value series resis­
tor, on the order of 200 kQ, sho uld be
used between the d iscriminator and the

OISCR
~
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Serge Miller WA6BJV
191 4 Caddington Drive
San Pedro CA 90732

T he amateur television hobby is spread­
ing in ma ny areas; it is interesting,

challenging, an d educationa l. Rece iving
these signals does not require a large outlay
of mo ney or a major constuction project; it
does involve a certain amount of work and
thought, since there is no appliance on the
market ready for immediate use.

Amateur te levision transmission (A5) is
authorized in the 420 to 4 50 MHz amateur
band . In Southern California, AM (A3)
sta tions operate on 432 (±O.S) MHz, ATV
stations occupy the spectrum from 433 to
440 MHz and FM'e rs use the frequen cies
between 440 and 4 50 MHz for repeate r
control and remo te operation of lower
freq ue ncy base stat ions.

As can be see n in Fig. I , a typical ATV
receiving station consists of a homebrew

34

antenna, a transformer, a t ransmission line,
a preamplifie r, a UHF converter, and a TV
set.

An tennas
A broadband directional antenna with a

low swr and a re lat ively high gain (lO dB or
more) is a must. A flat response of 8 MHz
is necessary since TV signals are several
megahertz (+4 .5 MHz each side of carrier)
wide and not every sta t ion operates on the
same frequency. Yagis are not broad­
banded devices unless the length of the
elements are tapered, decreasing the gain.
Collin ears, skeleton slots, and log periodics
meet the broadband and gain requireme nts.
Groun dplanes and similar omnidirectional
antennas are satisfactory fo r general band
monitoring but are susceptible to mult i-
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Fig. 1. Typical ATV receiving station.

path d isto rtion and ghosts. An swr of less
t han 2: I means that the an tenna IS

matched to t he transmissio n line and all
energy is transferred effic ien tly. If an
antenna system with a high swr is used for
transmission . "ghosts" will be rad iated and
anten na reo rien tatio n wi ll not solve the
proble m.

Most of the commercially available
an tennas for the .1.l meter hand have turned
out to he complete flo ps a t antenna gain
measuring contests . A popular brand of "!4
meter collinears has been proved to tally
unsatisfacto ry on numero us occasions due
to imprope r ma tch to the transmission line,
incorrect resonant freq uency (anywhere
fro m 450 to 500 MHz), and short matching
stu bs.

A reliab le workhorse in this area is the
16 element collinear shown in Fig. 2.
Standing wave ratio is under 2: 1 from 432
to 439 MHz, and ga in is 12 dB above
d ipo le. Check the polariza tio n used in your
area (probably vert ical) and mount accord­
ingly . Cross polarization can in trod uce as
much as 20 d B loss, reducing the signal by
two orders of magnit ude!
Baluns

The antenna shown in Fig. 2 has a
fee dpoint im peda nce of 300n balanced .
Since coaxial cable {unbalanced ) is recom­
mended, a dev ice that will transfo rm the
im peda nce and convert from balanced to
unbalanced mu st be used . Figure 3 shows
two t ypes of balu ns fo r the JA meter band.
T he coaxial sleeve type is more d ifficult to

I" 3" •
8ea. 2 x 4x8

•

3 "Ic,---- lea. 4" x

!"5­2

\

\
BALUN..),

OIRECTOR8eo{8R~SS .12f{U?NG~
REFLECTOR- 8 eo 4' BRA55,i3 } LONG

1­
1

L
12"

NO 16
WIRE

Fig. 2. Lss-etement collinear antenna fo r 432 to 440 MHz; 12 dB gain above dipole.
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build, bu t it is more efficient and provides
a better impedance match. If the antenna
sys tem is used for transmission, t he coaxial
line balun should definite ly no t be used .

Transmission Lines
Some people blindly state that coaxial

cable is no t good at UHF frequencies due
to high signal loss and tha t t he on ly
transmission line to use is para llel line .

T he only time twin lead or open t rans­
mission line will perform per specification
is under laborato ry con dit ions where the

conditions, you will gain 1 dB of signal
over coax cable and you will never see the
difference on a T V set! (Yes, I know t hat
open transmission line is better than tubu­
lar, but try to work it around a rotor o r
wait unti l several birds col lide with it.)

Foamed dielect ric coax cables have
slightly less loss t han conven tional RG
cables, but do not always mate properly
wit h "N" type connectors d ue to an
oversized ce nter conductor. This type of
cable is labeled "S/U T YPE" or "foam
RG -S t ype" instead of RG-S/ U.

DRIL L S TAP
N0 6 SCREWS

TO ANTENNA

TEFLON DISC
SPACER

PRESS "-+$++- ,, + f4t--:!+ ++f-­
FIT IN
BRASS

PIP~E»->>t-~

I

Il'BRASS PIPE, 6fLONG
" (DIA. NOT CRITICAL)

j 00 COPPER TUBING 'v'::'d'

7" LONG (/~D;-~.4~3~0~'')~:NO. 14 COPPER
WIRE

~

'0
ANTENNA

UG-5BA

SOLOER BRAIDS

~., TOGETHER .
TA~ <5 SEAL

RG-8/U COAX
'.-_ 894" LONG

RG-58 FOR
BALUN AT
CON VER TER

Fig. 3. For balun, coaxial sleeve provides superior
performance. I f lathe is not available to make
connector mount, use brass washer. Mechanical
data of sleeve furnished by W6QUI.

line is kept away from roofs and gutters,
masts and ro tors, walls and windows, and
the humidi ty is 0%; any thing in the vicin ity
of the parallel line affec ts its performa nce.
In a dry lab, t ubular twin lead has 3.1 dB
loss per 100 feet at 500 MHz. When the
line is wet the loss jumps up to 6.8 dB .
Coaxial cab le can be run anywhere under
vitua lly any weather condit ion. At 450
MHz new RG-S/ U cable ty pically has 4.6
dB loss per 100 feet.

If your antenna system has 50 ft of
tub ular transmission line, ru n under ideal

Preamplifiers
T he effective radiated power of com­

me rcial UHF TV stations can reach in the
megawatt ca tegory; ama teur stat io ns
seldom exceed one thousand watts E RP.
UHF converters have a conversion loss and
noisy mixers. Even co nverters wit h ampli­
fiers do not cure the noise prob lems, since
the ampl ifier stage operates at the VHF
fre quencies afte r mixi ng; the converter
referred to in the nex t section has a
conversion loss of 6 dB . From the previous
facts you can see that a low noise FET
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A lignment screw of BTD·44 UHF converter.
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I
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16-e/ement collinear antenna after 2 years of
service.

A UGUST 1970

preamplifier with at least 10 dB gain is
mandatory when receiving all but local
sta tions. Field-effect transistors (FETs) are
superior to bipolar transistors due to better
noise figu re and Jess susceptibility to cross
modulation.

Set Modification
The picture carrier frequen cy of channel

14 is at 471.25 MHz; the picture carriers in
the 3A meter band are close to 435 .25 MHz,
36 MHz below the low-end limit of UHF
converters . Television sets with built-in
con ver ters are not easily modified to
receive ATV signa ls since the co nversio n
project requires the addition of ext ra com­
ponents within the unit . and each manu­
facturer has it s own pecul iar circuit.

A popular UHF converter in this area is
the battery opera ted Blonder-Tongue
Ultraver ter, Model BTD-44. The battery
last s 6 mon ths and keeps the cost down ;
and modificat ion is simp le.

When the UHF converte r is hooked up
per manufacturer 's ins tructio ns, proceed
with the following modifica tions:

I ) Turn TV set to cha nnel 6 (or 5
if 6 used in your area), place co n­
verter slide switch to UHF and tune
in a moderately strong station
between channel 20 and 30 (2 8 for
example ).

2) Remove dial , slide conver ter out o f
case. t hen rein stall dial so that
number of tuned channel is lined u p
with top o f converte r.

3) Ro tate TV set channel selector from
channel 6 to channel 3 (or 2)
slo wly. Every time channel selector
is mo ved one channel, retune con­
vert er for picture of channel 28 .

4) With channel selec to r on channel 3
(or 2) , peak two alignmen t screws
on top of conver te r for maximum
picture. Converter is now detuned
22 MHz and dial should ind icate 4
channels higher than statio n being
received .

5) Rotate converte r dial 1/8 in . coun­
terclo ckwise. Turn alignmen t screws
clockwise about I turn each for
best picture . Repeat o perations
un til picture of cha nnel 28 appears
at a dial read ing of cha nne l 34 (or 6
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channels higher than station used as
signal source). The converter is now
detuned 36 MHz below indicated
cha nnel.

6 ) Turn conver ter dial to indicate
channel 14 . The converte r now
r e c e i v e s 4 3 5 . 25 MH z
(4 71 .25- 36 = 4 35.25).

7) Disconnect UHF antenna from con­
verter and connect ba lun mad e of
RG-58 /U cable as shown in Fig. 1
and 3 to UHF input of conver ter.
Connec t 3,4 mete r an tenna to balun .
This is necessary since broadcast
UHF antennas are no t effic ien t on
3,4 meter and are horizo ntally polar­
ized.

8) Modula tion bars on the third har­
monic of your 2 meter transmitte r
should be visib le on TV set.

9) Arrange wit h a local ATV sta tion
for a signal to be tran smitted in
your direction. When picture is
tuned in, peak the two alignme nt
screws fo r best picture .

10) Reinstall converte r in case and tune
in channel 28. Mount dial to indi­
cate channel 28 below marker.

II ) Tune in local AT V station an d mark
dial under marker.

TV Set
Older TV sets can be purchased for as

low as $5 from stores who do a large
volume of trade-in business. Insist tha t set
be tu rned on for opera t ion before buying.
Do not get involved with sets that have
series filaments such as portables; t hey are
more difficult to re pair in case of failure
and may have a ho t chassis. The sound
sec tion should also be operational since
many ATV sta tions are transmitt ing so und
in conjunction with video.

When the set is used prima rily for ATV
operation, shrink picture horizontally and
vertically a little bit to give received sta­
tions better signal evaluation.

Conclusion
With the equipmen t described above, I

have received ATV sta tions fro m all parts
of Southern Califo rn ia, some from the
other side of mountains an d others as far as
11 0 miles away. Now it's your tu rn .

... WA 6BJV·
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ATV ,signal received with : (a) gro un dplane an tenna

(b) 16 element collinear antenna

(c) collinear and preamplifier
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150 V atu. 1.7 ma
IMatched pairl .... ... .. . •.. 75

Zener Diodes
5. 1 V oln.400 mw • . •. . • . • 6 /1.00
62 V alli. 1 Watt 3/ 1.0 0
3 .6 Volu. 1 Wall . • • • . .. . • 5/t .00
62 V olts. 10 Watll 2/1 .00
150 vcus, 1 Wan 3 /1 .00
3 vcus. Y. W att 4 /1 .00
5 .6 VOl ts. 1 Wan . . 4 /1 .00

Integrated C"CUltS
Case F unct,on Price
T O 5 Four inpu t gat 75
TO·S o cerz mp u t gate 1.00
fP Dual ;> ,n p u t ga te 1.00
TO ·5 Dual3 inpu t gate 1.00
TO ·5 J K F l ip Flop . • . .. .. . • 1.00
F P J KFlip Flop ..• , .. • . . l .OO
F P D"a12 input / a te e~ p .. .1.0 0
T O ·5 Buffered J K I,p F lop ..1.00
F P Bu ffered J K Flip"F lop ..1.00

Miscellaneous Items
2 0 00 Ohm Multiturn tr immer 75
TO-3 Power Transistor Soc k ets 8 /1 .00
F an Motor 110AC 1.00
S ub·m in iat u re slide switches 3 /1.00
Fuse H olders (Panel type) 6/1.00
Dial co 28 Vol t pil ot light bu lb and

Assembly 3 /1 .00
Mercury Wetted Relay Clare HGP

1059, 1 .00
Isolation Transformer Triad N -51X . 2. 00
D .C. S ervo Motor , 24V . 4 .2 Amps .. 9 .95
Nickel-Cadm ium Batt. • 1.2SV, 4AH . 1.25
Reerj Switch & 24V Coil SPOT

( R em o ved from equipment) .75 .. 3 /2 .00
Delay Line, 10·40 usee, Imp.

20000 O hm s 2 .00
M iniature va r. Capacitor 3-7 5 pF ..3 /1.00

lN751A
1N3039 A
lN3~22

lN3000 B
lN30488
~ M3.0
f N429
lN9618
lN3048

A9067
A9062
A9063
A9075

AB010
A9004
A9040
A9001
A9003
A9032

A9076

A8013

A2031

A 4 0 10
A4011
A4012
A401 3
A4014
AoIl01 5
A40;>9
A403 8
44040

Stk . No T y p e
A 3 0 00 907
A300 1 9 14
A3008 9 14
A3002 915
A3003 923
A 300 7 3M 4923
A3 005 1M4 9 2 5
A300 4 9 26
A 300 6 926
( FP . Flat Pac k)

Transistors
MOtorola PNP Germani<Jm

Powe' 55W att • .... . 7S 3/2 .00
RCA PNP Germ anium

Power 75 w eus . ... 75 3/2.0 0
Motorola PNP G ermanium

Gener al Purpo~e .. . . . . • . 5/ 1. 00
PN P Germanium Generll!

Purpose , . . ..... • .. .. . · 5/1 .00
T e>< as I n st PNP G erm a

n;urnPower 15 0 W at ts . .•. 1 . 7 5
M o toro la MP 1546 Hi9h

Reliabilit y 9 0 Walls 1.00
M o t o r o l a Or Delco Sim i lar

to 2N 11 00 40 W aHs .. . . .3/2. 0 0
fairchild N PN S ilico n

General Purpose 5/ 1.0 0
Sprague.. . . . ... .. . . . • .. ·4,' 1.00
Sylvania NP N Silie dn

V Hf 1 W a l1 .. . . .. • . ·· · 5/ 1,0 0
Motorota PNP G ermanium

Po wer 35 Walls • . . . ..• . 312.0 0

CIRCUIT BOARD SPECIAL

HONEYWELL COMPUTER BOARDS 4 Y." x
11 " ; loaded with transis tors, zeners, diodes.
p recisio n res.
A909S (a l l different) 3 /1.00

A4000 2N277

A 4 0 0 1 2 N l 183B

A 4002 2 N12 0 4

A4003 2 N 2 31

A 4Q 18 2N1907

A4022 2N 15 46

A 4 02J #108

A 4 0:l4 2N3567

A 4025 MADT
A 4 027 2N706A

A 4 028 2N 1Ol l

A401 6 FET Field Effect Transistor 1'0-18
25 Volt Source to
Gate N Channel .50 5 12.00

A4017 Tunnel Diode Similar SPECIAL With every order of ten dotters or
to lN37!7 .50 5 /2 .00 more, ch o o se two more doltars FREE.

Lot, of other Hem , - se n d t or [ree t uer All me~. DELTA ELECTRONICS CO.chandise full y gua ranteed. Please include p o st-
age ; ex cess w ill be re fu nd ed. 0

BOX 1, LYNN , MASSACHUSETTS 01903

50B East Washington St., Arcola, Illinois 61910

$39,95

1
14,95
19,95
24,95

$14,95

$19,95
$29,95

$5.00 each

Band Pass ResponseReturn Loss Response

SWAN ANTENNA COMPANY
646 N. Union Box 1122 464-9897

Stockton, California 95201

BAND PASS ANTENNAS
r r'""":aJjl

I

Do-it-yourself Insula tor Ki ts
with instructions: 50¢ per ele men t

All prices F OB S t oc k t o n

50 MHZ to 52,5 MHZ
8 element-12 DB

142,5 MHZ to 149 MHZ
7 element-lO DB
9 element-13 DB

11 element-15 DB
220 MHZ to 225 MHZ

9 element-12 DB
400 MHZ to 500 MHZ

12 full wave elements-11 DB
21 full wave elements-13 DB
Baluns for above antennas

THE EASY WAY!
• No Book. To Read
• No "'hual Gimmick.

To Dhtrad Yay
• JUl' Lhlen And Learn
Baled on modern plychologlC'a1
techniques-Thil (ou ..e ..... 111 lolt.
you beyond 13 ..... .p .m. In
LESS THAN HALF THE TIMEI

A va ilabl e on mag n eti c
tape . $9 .95 C assett e. $ 10,95

SURPLUS CRYSTAL FILTERS
10.7 MHZ FILTERS- 2 ¥e LON G, 1.0 WIDE , I 1~2 HEIGHT

10.7 MHZ e CRYSTAL FILTER MOO. FB-!) $19
6 De BW 13 KC MIN, - 60 DB e w 2!) KC MAX.
IN It OUT .i! I Kll. - ULT ATTENUATION 100 DB

HERMES MOO 10MA 6 CRYSTAL FILTER fi4
6 De BW 30 KC MIN. - 60 DB BW 7!) KC MAX
IN a OUT .i! 2 KJl - ULT ATT e o DB MIN- -
WE HAVE SURPLUS FILTERS WITH BANDWIDTHS
TO 210 KHZ. CENTER FREQUENCIES FROM 80 KHZ TO
36 MHZ. SE ND DIME FOR LIST OF OVER 50 TYPES

TOROID CORES POPULAR T-200-2
2" DIA. CARBONYL E CORE. MAKE A KW ANT. r-'\
BALUN/ H.D. FIL. CHOKE, OR A TAPPED TANK I<:>'
COlL_ OR YOUR L NEAR.
T-200-2 EACH 2 .75 OR :5 F OR 7.00

~J~:IlIG~~!iR~~~,~J~!~

AlbulII corthln. thrn 12"
lP', 2'1. hr. Inllruetlon
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Alan Shawsmith VK4SS
35 Wh yno t Street
West End, Brisbane, A ustralia

An old tiger bares his fangs.

I ' ve been in there pitchin ' in contests for
years - but each attempt to turn in a

really big score has been abortive. Some
unforeseen hitch - domest ic, social, o r
business - has always come up.

This time - yes, I said this time , I was
all set to pile up a mighty to tal. Lady Luck
was going to be with me th is weekend. I
sim ply felt it, and wha t better companion
to have on one's arm ~ especially the code
arm.

Nothing ha d been left to chance . I had
hired a spare transmitter and rece iver, in
case my anticipated 48 hours so lo nonstop
proved to be too much for my tired pile of
junk. I climbed the tower and double­
checked the beam. Sent the kids off to
Gran and Gramp's fo r t he coming few
days. Tranquilized the dog in the hope it
would sleep more than bark. I told t he wife
the house had to remain quiet - no parties,
no engageme nts.

It was dark on F riday evening before I
made it ho me fro m work.

"Supper rea dy?" I asked Helen .
She looked surprised. "Not quit e. Wha t ,

no stopover at the pub with the boys?"
I patted her gently where she's most

comfortab le. "Nope, it 's into bed right
after I eat. Say, are those sleeping pills sti ll
in the cabinet?"
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"Yes, but aren't you making a big th ing
of this contest?" She eyed me suspiciously.

"Maybe, Honey , but I've go t to win this
one. Compe t ition's tougher each year. Lots
of young bloods coming on."

" How will you pace your fading
physique against a determined 20-year-old,
in a two-day scrap?"

I put on a smi rk. "G uile; it 's an old dog
for a hard road."

My wife loo ked skeptica l. "You're an
old dog, right enough, but a 3D-year
h dt ,.an lcap...

Sweet ant icipat ion wo n't be tu rned
bitter. This was to be my weekend and my
contest. Even my horoscope said so. I was
about to nudge the contest Greats. Write
my na me in ham history .

Deciding to recheck t he rig before I
t urned in, I drifted into the shack. The
band was wide open. And to morrow, I'd be
right in t here with the best of 'em. An
unfamiliar call came through the din .. .it
was a pileup, calling on 8F3! Maybe I
could just give a quick call before bed­
ti me. ..

At 9 :30 p. m., two and a ha lf hours
lat er , Helen tapped me on the shoulder.

"You're in a contes t in the morni ng ­
remember? Or do you plan to work
straight through?"
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NEW
FROM
TELREX

Patented Chall enger Ser ies Balun Fed
Inverted-Vee@2KWP a nd 4KWP Antenna Kits

Simple to se t up, h i-perf orm ance antenna systems.
Kit s include-patented encapsu lated broad-band ba­
lun, 200 fl . antenna wire, insulato rs and compie Ie in­
strucucne for erec ting as ei th er Mon o 40 o r 80M
tnvenee-vee or Fan-Di pole 40 / 80 Meier inverted-vee.

2KW Peak Model CIY2KWP $18.95
4KW Peak Mode l CIY4KWP $25.95

Prices postpaid continental U.S.A. Add tax if appli­
cable . At your deale r or order dlrect from Te lrex for
fast personal service. Send lor tech. & price bk . PL 70
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Piqued and smothe ring a testy reply, I
rose and switched off the rig, letting the
8F3 die stil l unbagged under the pileup.

From the bathroom I called , "Honey,
whereabout s in the cabine t are those pills?
I'm hilting the hay."

"Left side, top shelf," she call ed back .
"Small white box. There 's a couple loose
alongside."

" Ah, yes," I said , groping. I downed one
without water.

" Ugh - what a taste . Say, do you take
many of these?"

Helen poked her head through the open
door. "A few. Why ?"

"They're fou l."
"It's your taste buds. I find them a little

chatky but quite mild."
Somehow Morpheus ignored my closed

eyes. Why on this night above all should
the gods choose to pass me up. Drowsiness
would not come and the lousy taste in my
mouth persisted .

" Isn't it maddening," I said to myself,
but loud enough to be overheard. "Sleep is
like a coque tt ish woman . Woo her and sh e
withdraws her charms."

Helen made the sounds of a person
whose sleep had been disturbed .

"That pill didn 't do any good; and I can
still taste it ," I sa id .

Helen rolled o ut of bed , stu mbled over
to the bathroom, and I heard her rum­
maging in the ca binet. Finally, she ap­
peared with a glass of water , another pill ,
and a sma ll sa rdonic smile playing at her
lips.

" What's this - another one? Is it okay
to take a second one? "

-Ie/rex ANTENNA LABS
Asburv Park, N. J. 07712.

PROFESSIONAL REPAIR AND CALIBRATION SERVICE

s~ in tM IMinteMnc. ~ c.bration or school ', .1ec1ioftic
-labol1ltory eqwpmtnt, tf$l equipment and ..""ttur tquipmtnt. Prompc
semc. by hold.n or ..""ttur and CQmmen::W FCC licenses. Write rOt
shippin9lnatructions.

PANTRONICS OF VIRGINIA, INC.
6608 Edsall Rd.

Alexandria. Virginia 22312
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When he regained his composure, Jack
said, "That co mpound is pretty rough on
the intest inal tract, but it'll probably do an
old dog like you more good tha n harm.
Just ignore the disco mfort and the cra mps.
They 11l pass." Then he was gone.

"Swallow it ," she ordered.
It tasted different. " Wha t is it?" I asked.
"A sleeping tablet. That other pill was a

distemper mixture for the dog."
"A what?" I sat up incensed. "That

bloody an imal has more sta tus around here
than the kids and I have. Even his med ica­
tion is mixed up with ours. Is it poison­
ous?"

You'll be okay," she said. " Just try and
doze off."

But instead of sweet dreams in the head,
I developed cramps in the midriff.

" Honey," I called again after a while.
"What's the time?"

" I'll bring you the alar m clock," came
Helen 's voice, now slightly irrita ted. "You
can time yourself. What 's up now?"

"Can't sleep and I'm queasy . Feels like
indigestion or something. " Is Jack home?"
(Jack is a doctor friend of ours who lives a
few houses away.)

Helen pa rted the drapes an d peered out.
"Yes, there's a light on."

I t umbled out of bed to the phone an d
dialed.

Dr. Jack arrived; when I told him the
story, he superficially loo ked me over and
then inspected the box of dog medicine .
He began to guffa w loudly .

"This prescription contains among othe r
things a strong de worming purgative.
That's wha t's making you ill." For some
reason, he found the whole ep isode quite
hilarious.

Miserably, I contempla ted the ceiling
above the bed . With my big morneht
co ming up, I had to go and deworm
myself. A heavy slackness was ta king hold
of my limbs. The pill was working.

Somewhere , very faintly at first, as if at
the end of a long corridor, a telephone was
ringing. No t all the time, for there see med
to be breaks, but it persisted . Slowly I
became aware tha t someone was moving
near me. Helen was pulling on a dressing
gown. She reappeared a mome nt later and
threw on the light. Dazed and stupid I
slowly became more conscious under its
glare.

"Wassamatter w assatime?" Even,
through my sophoric, phenobarbital haze I
could see urgency written all over Helen 's
face.

" It's 3 a.m. - the fire brigade's calling
"you.

" Who'!"
"You - go and see ."
With grea t effor t I managed to get

myself slowly upright and groped for the
phone .

" Is that Mr. Shawsmith? Do you have a
Real Estate office in 'Gabba Lane?" I
nodded, oblivious to the fact that my caller
wouldn't notice.

"There's a fire in the building adjoining
your business. We must ask you to co me
immediately ."

I was so doped it hardly registered.
" T h ' f ?"ere s a Ire.. ..

"Yes, sir; your office is in danger."
I dropped the handpiece, unable for the

moment to do more.
" Honey," I said wea kly, "Will you

drive, I don ' t fee l up to it?"
The glow in the sky was plainly visible.
At the conflagra tion the usual scene

prevailed. Confusion, bedlam, and noise . We
parked the car at the nearest possible spot
an d mad e down the lane.

" Helen," I shouted. "You grab the
typewriters and take 'em across the road.
VII get some help with the safe." We made
two or three sor ties and removed most of
the importan t papers and files before the
hea t became too intense . Water now bega n
to pour through the ceiling and it was
obvious nothing more could be done. We

/-8-
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Yes. it copies
Sideband and
CWtoo!
FOR SHORTWAVE A highly sensrnve re­
ceiver w hose se lectivity can be swi tched to w ide o r
narrow for optimum results on sideband o r AM .
A nd for serious D X ing, just plug in an external
antenna.

FOR FM H i·fi quality through broad band­
w id th, h igh·power aud io, and mu ltiple speake r
arrangeme nt.

FOR SWl Easy t uning on a number of select­
able bands. Th is receiver is sensitive enough to pull
in even the weak stations without an externa l
antenna.

Function
Ba ndsp read
Tun ing
(inc ludes C Bl

(i nc ludes C HU)
(SW Broadcast)

I includes 75m)

Band lMHzl
28.3 - 2 9.8 Longwave
2 6. 9 - 2 8 .3 150-450 kHz
2 0 .9-21.7
13 .8 - 14.5 B d7 0 roe cast Band

. - 7.3 5 510-1650 kHz5 .95 -6.25
3 .5-3.8
1. 7 - 2 .0 HiFi FM (WidebandJ
1 .6 -5.0 88-108 MHz (A FC)

Operated by Hams
. . _for Hams

mond
ELECTRONICS

stood fo r a while and then re traced our
ste ps to the car only to find a young police
constable, no teboo k in hand, pe ncil poised .

~ - : ::
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"Th is your vehicle?"
" Yes." Meekly , weakly, I answered.
"It's illegally parked ."
" So are one hundred others. " I swe pt an

arm to indicate the traffic jam.
" I sha ll have to book you,"
" It was an emergency ," Helen explained.

"We had just been rescuing our be longings
from the blaze ."

A UGUST 1970

A C O A BATT E AY - S·M E T E R
BU I L T -IN ANTE NNA

$225.00 PREPAID
A nywhere in the Continenta l USA
Certified Check or Money O rder

501-515 Blackstone - Fresno, Calif. 93701
209-266-9644

Unmoved, the cop started writing .
" You will receive a summons, but there

is no need to attend court; you can simply
pay the fine at. . . '

Is there anyone more infuriat ing than a
pedan tic flatfoot'?

" Look," I said testily . " I d on 't wan t
any instructions as rega rds my lawful
righ ts. I' m more aware of them than you
are. Yo u'd do better down there hel ping
the men." I pointed to the fire.

Helen kick ed my shin. " Ssh, ' she whis­
pered . " You'll fin ish u p in the van , and
that means ba il mo ney or no contest th is
weekend ." The cop tore off the tick et and
handed me a copy.

It was daylight before we slid into bed.
Hardly more than a wink went by

before Helen shook me awake.
" Six ty minutes to blast off ," she said.

"Thought you'd want time to snack and
sho wer...

I lay like a slack sac k . Where was my
fitness of days before? Gone in the lo ss of
a nigh t 's sleep. Dismally I contemp lated
the status quo. Ahead was 48 hours of
bedlam and in te nse concent rat ion and
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already I had a pounding head. My office
in ruins and a parking fine from a pin­
headed co p. I cursed the fates: definitely a
favorable weekend my horoscope had read.

Somehow Helen's freshness and energy
provoked irritation. How could anyone be
so full of bounce after such a sleepless
night?

" So you're a quitter ," she said. "Stop
feeling sorry for yourself. A little passing
'grippe' won't kill you." My DX contest
capering brings out a certain bitchiness in
the old girl. It's the old love /hate complex
and I still don't know after all this time if
it is directed at me or to amateur radio
generally. Anyway , how can a man come
to terms with a woman who roots for her
OM to win and at the same time disap­
proves of what he 's doing. There's female
ambivalence for you .

With a single movement she swept the
covers off the bed.

" Come on ," she urged. "Take a
shower. "

I fronted the bathroom mirror and
recoil ed. Helen's face appeared behind
mine. "Hm, now you re vertical you do
look rather ghastly. Guess you could use a
little health and strength. "How about a
prayer to St. lonos. Isn't he your. ..1"

"Wrong saint ," I said. "His portfolio is
DX communication."

Then suddenly I remembered. "Say,
Honey, there were a couple of pep pills in
an old brown envelope. Are they still. . ."

"AI, if you take just one of those, you
can have the house to yourself for the
weekend. Fools never learn."

I dragged my tired torso off to the
shack and switched on the rig. As the
receiver came to life a sheaf of contest
forms was shoved under my nose.

"Sign these before you get under way .
Last time it was a case of 'love's labor lost ' ;
you forgot to add your signature and were
disq ualified."

Again I obediently did as I was bid .
Only to a contest competitor is the

cacaphony of CW actually music. However,
as time wears on this sweetness turns to a
painful drumming in the head. The ears
become more and more sensitive by the
hour, until too much of a good thing turns
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to sheer torture. So the race dragged on.
The halfway mark came and went and the
pace more difficult to sustain. It was
supper time on the second evening that my
wife found me, like a warrior, down but
still clutching the flag, sprawled asleep at
the rig. Phones on head and hand on key
but beaten by fatigue and age . Twelve.
hours short of target.

I was hauled to a divan, divested of my
slippers. As Helen threw a blanket over my
somnolent form, she claims I mumbled a
short philosophic comment, aimed as- a
barb at that Yankee poet who gave us the
line, "I am master of my fate." Bah! we're
just flimsy straws in the windy turbulence
of existence .

Epilog
One day some months later I arrived

home to find Helen jumping up and down
excitedly and waving a large envelope.

"AI, I knew what this was so. I opened
it. Couldn't wait ; hope you don 't mind. It's
your contest award."

I read . "VK4SS OCEANIA CONTEST
WINNER. Place in Top Ten W.W. No 7."
"But, hey, I never sent in a log for this."

"But I did."
"You mean you wrote out my whole

log. But I didn't finish the course ­
remember."

"How could we forget; you were so
piqued you went QRT for a month, but I
heard on the grapevine that the bands were
put out by a bad solar storm several hours
before the big scrap ended; so I decided
you had a chance after all."

What do you say to a wife who's so
smart it hurts?

. . . VK4SS •
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ANTENNA DESIGNS
FOR UHF/VHF

William L. N agle W3DUQ
RD·j Box 188A
Honeybrook PA 19344

T he log period ic a nten na was origina lly
designed and proved at the University

of Illinois in 19 55. Since then , the military
has been making extensive use of th is
tremendously versa t ile ante nna concept.
Until recently , fe w in the amateur frater­
nity have known about the log period ic
principle.

Through the use o f comp uter-aided
design , I have developed three such anten­
nas for use in the ama teur bands. The
dimensions for the three are given in Table
I. All three antennas exhibi t a forward gain
of 13 .5 dB with a front-to-back ratio of
better than 15 dB over t he specified

freq ue ncy ran ge. The swr is better than
1.8: l over the specified freq uencies.

The first anten na will cover the range of
2 1 to 55 MHz ; the second ante nna will
cover 50 to J50 MHz ; and the third
covers 140 to 450 MHz. These an tennas are
designed with a 5% frequency overshoot a t
the low end and a 4 5% overshoot at the
high-frequency end to maintain logarithmic
response over the comp lete frequen cy
range specified . In log periodic antenna
operation, approximately four eleme nts a re
act ive at anyone specific frequency , thus
the necessity for the lo w and high fre­
quency extensions. All three an ten nas are

Table 1. Spacing and Dimensions for L og Per iodic VHF An tennas.

21-55 MHz Array 50-150 MHz Array 140-450 MHz Array

Element Length, ft Cia, in. Spacing, ft Length, ft Cia, in. Spacing, ft Length, ft Cia, in . Spacing, ft

1 12 .240 1.50 3 .4 4 4 5 .256 1.00 2 .0 6 6 1.755 0 .25 0 .738
2 11 .1 90 1.25 3 .099 4 .739 1.00 1.860 1.5 70 0 .25 0 .664
3 10.083 1.25 2 .789 4 .274 1.00 1.674 1.304 0 .25 0 .598
4 9 .087 1.25 2 .5 10 3 .856 0 .75 1 .506 1.255 0 .25 0 .538
5 8 .190 1.25 2 .259 3.4 79 0 .75 1 .356 1.120 0.2 5 0 .484
6 7.383 1.00 2 .033 3 .140 0 .75 1 .220 .9 9 9 0 .25 0 .436
7 6 .657 1.00 1 .830 2 .83 5 0 .75 1.098 .890 0 .25 0 .39 2
8 6 .003 0.75 1.647 2 .561 0 .50 0 .988 .79 2 0 .25 0.353
9 5 .414 0 .75 1.482 2 .313 0 .50 0 .889 .70 4 0 .25 0 .318

10 4 .885 0.75 1.334 2 .091 0 .50 0 .800 .6 24 0 .25 0 .286
11 4 .409 0 .75 1 .200 1.891 0 .50 0.720 .553 0 .25 0 .257
12 3 .980 0 .50 1.080 1. 711 0 .375 0.648 .489 0.25 0 .231
13 3 .593 0 .50 0 .000 1 .549 0 .375 0 .584 .431 0 .25 0 .208
14 1 .403 0.375 0 .525 .3 78 0.25 0 .187
15 1.272 0 .375 0 .000 .3 3 2 0 .25 0 .169
16 .29 0 0.25 0 .000

Boom 2 5 .0 2 .0 0.5 16.17 1.5 0.5 5 .98 1.5 0 .5
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EL EMENT _ SHI EL D ATTA CH

__--- LENGTH t::. PO:'N:T~",:~~~~~

SHI ELD
ATTACH
POIN T

<,
CENTER
CO NDUC TO R
ATTA CH
POINT

Fig. 1. Ty pical log period ic an tenna. Note th at
top boom is fed from th e cen ter cond uctor.

the bottom is f ed from the coax shie ld wh ile th e

designed for a feed line impedance o f 50n
for use with coax such as RG-8 /U. All of
the an tennas are design-rated for I kW .
100% modulated . The alpha. o r logarithmic
element ta per is 28 degrees for all three
ante nnas.

Construction
Construction is stra igh t fo rward , and

you can use your own ingenuity as far as
fastening the elements to the boom, and
also the dielectric spacer con figuratio ns. I

used heliarc welding for securing the ele­
ments, and fiber glass for the dielectric.

Element lengths for the highest fre­
quency antenna were ca lculated for the
elements to be inserted completely through
the boom, flush with the far wall . The two
lower frequen cy antennas have element
lengths calculated to butt flush against the
element side of the boom. If the elements
are to be inserted through the boom on
these other two (2 1-55 . 50- 150 MHz).
add the boom d iameter to each element

50n FEEDLINE

SHIELD EXTENDED
TO MID POINT OF
BOOM SPACING

SHIELD BOLTED
THROUGH BOOM END

BOOM END WITH
SHORTEST ELEMENT

DIELECTRIC
SPACER

CENTER CONDUCTOR BOLTED
THROUGH BOOM END

DIELECTRIC MAST
INSULATORS

• - MAST

DIELECTRIC
- SPACER

BOOMS<:

o ===::...--======
SHIELD BOLTED
TO BOOM

Fig. 2. Feeding the log periodic is rela tively simple. Just rem ove the ou ter plastic jack et from feedUne
for the en tire leng th of the boom, so that the coax shield is permitted to short itself inside the boom
as well as the soUd electrical connections at each en d of the boom.
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ing a log period ic antenna from a metal
mast , the two boo ms must have a dielect ric
spacing from the mast of at least twice the
boom-to-boom spacing; o therwise you will
in troduce discontinuities in to th e fee d
system.

Feedline insertion and connection are
shown in Fig . I .

. . . W3D UQ ·

Notes
Any change in the list ed boom d iam­

ete rs will necessitate a cha nge in the
boom-to-boo m spacing in order to ma in­
ta in the feed impedance at son .

The location o f the support mast is not
critical ; ideally . it should be at the array 's
center of gravity .

The ante nnas may be orien ted either
horizon ta lly or vert ically, depending o n the
type of polarizat ion desired . The hori­
zonta l beamwidth of a typica l log period ic
an tenna is approxima tely 60 degrees, while
the vertical beamwidth is o n the order of
100 degrees. These are the - 3 d B points
shown in Fig. 3.

r------j ~.'~ I----'"

Fig. 3. Typica l log periodic antenna patterns.

length shown before cutt ing the elements.
Tw o booms must be const ructed for

each ante nna as shown in the isometric
view of Fig. I . Also remember, in support-
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Pa rt I:

O ne of the enchantments of radio is its
flexibility of applica tion. Radio usage

need not be restricted to traffic hand ling,
ragchewing, and DX-chasing. An increasing
number of amateurs are discovering the
potential of amateur radio for t he play of
various stra tegic games, such as chess,
checkers, and - with some adap tation ­
even Scrabble.

Chess is perhaps t he most popular entry
in the rad io games category because chess
by radio involves no modification to the
basic ru les of play and there is practi cally
no possibili ty for cheating.

Radio chess is played almost exact ly the
same as the game in which both partici-

48

pants sit opposite each other at a board.
T he only difference is that each player has
a board, and each moves his opponent's
piece as directed by the opponent himself.

If you're a chessplayer, you know
already that each chess piece has its own
identifying name, and no other piece on
that "team" bears the same nomenclature.
Likewise, each square of a chessboard bears
a name. Thus, a player can move his piece
to the square of his choice, and then
announce the move on the radio to his
opponent. The opponent, in turn, makes
the move as directed on his own board,
then responds by making his own move
and announcing it.
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ParI I: HAM RADIO
~HESS USING
ALGEBRAW NOTATION

by Kdy l.. Bloom WJEMV

ParI II: HAM RADIO
~HE~~ U~ING THE
DE~~RIPTIVE NOTATION

~/lY' G. r rwick.-:;ln W'BMW
3923 East Funston
Wich il. KA 6 72J8

Chess by radio is an ideal pastime . It
doesn' t tie up spectrum or airtime because
the only time necessary per transmission is
the time it takes to call out a specific move
and get a verification from the opponen t.
While an ama teur radio chess game may go
on for severa l hours, there may be less than
10 minutes of accumulated transmitting
time.

Most serious chessplayers are already
familiar wit h "descriptive notation:' t he
means by which chess moves in ~ourna·

ment play are re corded for later analysis
and replay. Descriptive notation is the
sys tem by which each square of the board
is identified according to the original piece

A UGUST 1970

comma nding that sq uare. While this system
is easily adaptable to radio play , it is often
confusing to those who are unfamiliar with
chess terminology.

It also suffers the disadvantage that the
squares are numbered differently for White
than they are for Black ; thus , when Black
announces his move, White must remember

not to put Black 's man on his own sq uare
of the same name.

For these reasons, the matrix system
(algebraic notation) is in more common
general use by ama teurs. With algebra ic
no ta tio n, the board is ide ntified by ranks
(horizontal rows) and files (vertical rows) .
The ranks are numbered I to 8 from
bottom to top (from White 's side) ; the files
are identified by the letters A through H
from left to right (White's side). This

BL AC K

A B C 0 [ F G H

8 8

7 7

6 6

5 5

4 4

3 3

2 2

I 1

A B C 0 [ F G H

""H I IE
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Black:

Black :

2. Whit e :

3. Whit e :

A re you sligh tly bored with t he general
Q50? Is it so d ry yo ur lips crack and

your ea rs become dust y ? ..." You're
coming in here Q-5 by 9 pl us, armchair
copy. I'm running a Queenie 5, a swing-a­
ling multi-element sw izzle st ick and the
mod ulator gets excited by the exciter when
the oscillator is in oscillation. You have a
bodacious signal in here . Before I run ,
what's my report an d your handle again? I
couldn't copy." . ..A couple of these and
you throw t he switch .

If you would like to spend one of t he
most enjoyable and relaxing 4 5 min utes
you have eve r spent, then pull up a
chessboard and I'll introduce you to the
rapidly growing game of "chess by amateur
radio ." Worldwide chess at your grubby
little finger tips. If you know how t he
chessmen move, you're q ualified and
eligible to play chess by ama teur radio.

By re ferring to Fig. 1, you can see t ha t
the King row is number one, pawn row is
number two, the next row is number t hree
and so on across t he board to eight.

Going from righ t to left each file is
designated as follows: King-Rook file ,
King-Knight fi le, King-Bisho p file, King
file, Queen file, Queen-Bisho p file, Queen­
Knight file and Queen-Rook file . This is all
that 's requi red to properly posit ion a piece
anywhere o n the board .

The important thing to remember is to
accurately call out the piece being moved
and to where it is positioned. If the piece
to be moved is on the King side always
pre face the piece by saying " King" first. As
an example: If t he King-Knight were to be
moved , o ne would say: " King-Knight to
King-Bisho p t hree" o r King-Pawn to King
fo ur ," o r: "Queen-Bishop to King-Knigh t
five. "

If you don't kno w what Knigh t it is (or
day) , you will have to set up another

Part II:

4. Whit e :

"Pawn to E5, Roger ;
and Knight to F3."
" Knight to F3 , Roger;
and Knight t o C6 ."

"Knight to C6, Roger ;
and Bishop to C4. "
" Bishop to C4, Roger ;
and Knight t o F6."

" Knight to F 6 , Roger ;
d "an . ..

The diagram below shows the positions
of t he pieces after these three initial moves.
(The opening, incidentally , is called "Two
Knigh t 's Defense." )

. .. Wl EMV·

BLACK

A B C DE F G H

8 ra ri1.t.~~:I! E!
7 lla 111 1IIll111a
6 I 111)11 !II III,

5 II II !f1 II
4 i iI.lUli ft l!i
3 III Ii Ii<iJIII
2 ft~ft!m IlU~
1 ,i§j<iJ~~k?i r: l::l..

WHITE

arrangement y ields a matrix that pinpoints
each square with a letter/number seq uence .

Here's how t he moves would sound in a
typical o pening of an a mateur radio game :

1. White : " Pawn t o E4. "
Black : " Pawn to E4 , Roger ;

and Pawn to E5 ."
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schedule. .. I mean if you are confused
about what knight you are talking about,
then state that you are moving it from a
particular position to another. Such as:
" Knight at Queen-Bishop four to King
five."

DUAL GATE MOSFET

PRE-AMPS

Over 250 Pieces
of USEO EQUIPMENT on SALE

Dept. H
196·23 Jamaica Ave., Hollis, NY 11423

,

•

ANGUAR
~~ .~ . __.,.. _,. ...,..._.... , ...-. -.- ._ ..•

•

VANGUARD LABS

NEW FOR 1970!
The above m odels now have rf gain control.

For 300 t o 470 MHz
See Model 202 in our ca ta log.

• Available from 5 ~Hz. to 4SO t.4Hz. a.ndwidth is
,pr.rolllmat.ly 3,.. of frequ.ncy. .

• Vo taq. qaln 30 to 40 DB d.pendln9 on fr.qu.ncy.
• Two Duol Gat. M05FET amplifier "aglS with each

having a tun.d Input ud tuned output. Each Du.l
G.t. MOSFET h actually an int'9r.t.d cascode cir­
cu it thus glvlnq you 2 cascod. circuits .quivalent
to " trlodes.

• E.:ception.lly low nohe (2.5 DB .t '75~Hz.). grut·
Iy reduced cross modul.tlon .nd 10 times the dy.
namlc rug' (Iigna l hand ling capab ility) of the best
bi-polar trandstors. Also lupe rior to preampi usin9
'Iunct ion FETs and Single Gat. MOSFETI.

• nternal connections for hi9h Impedance AGC or
manual qaTn control if needed .

• Type BNC input and output r.ceptaclel for minimum
loss at UHF. Sta"dard Impedance h 50·75 ohms.

• Carefu lly tuned at our labor.tory with swe ep 9uer.·
tor and 05dllolcope for the b.d bandpa u cha ra cter­
istic _

• Full Wdve UHF d iodes r.r ot.ct input tran d ltor.
• Operdtu on & to 1& ve Is DC, 5 to 15 ~. _

N.w York C ity and Stdte re5ide"h .dd local sal el tdX.

t I " ~.-_

" ' i:tJ
~

to 175 MHz, 521.95 ppd.
to 300 MHz. 525.95 ppd .

All used equipment advertised in November
issu e offered at en additiona l discount of 10%.
Be sur. to check this list-over $20,000 worth
of good used Receivers, Transmitters and Trans­
ceivers offered at these reduced pricesl While
the stock lasts - let us serve you?

We have Signal One CX7's
in stock ready to ship

Sam Blay lock K4HCU mgr - T. T .Freck. W4WL
FRECK RADIO'" SUPPLY COMPANY

38 BILTMORE AVENUE
ASHEVILLE, NORTH CAROLINA 28801

BLACK

ROW I 8

ROW 2 1

, 6

• s

, •
6 ,
1 ROW 2

8 FlOW I

WH ITE

When there is only one pawn that can
capture another piece, you can shorten it
by simply saying " pawn takes pawn" or
whatever. As you get into the game,
numerous shortcuts will be evident. It is
also advisable to make a note of each move
so if an error should develop you will know
how to back up or correct it. The note is a
simple "KN-KB3" which-reads King-Knight
to King-Bishop three. Keep your moves
and your opponent's moves listed opposite
each other and numbered for easy refer­
ence.

I had an amateur television station in
operation for the sole purpose of playing
chess by TV, but have so far been unable
to get anyone else interested in ham TV. I
will build ano ther TV sta tion if someone
else is interested.

Most of the chess players have been
gelling together above 14.3 MHz and on
7.250 MHz in the evenings and on Saturday
and Sunday afternoons.

If you don 't enjoy the time spen t
playing a game of chess, I will head for the
castle on my knight and become a pawn in
the court of the King and Queen with the
blessing o f the Bishop and that's what you
call a stalemate. "Try it for kicks".. .it 's
beller than "dope." Or maybe it should
read: "Dopes should try it for kicks."

... W~BMW.
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The Knight-Kit KG-696 rf generator showing
molded cable assembly.

in t his little gem. The generator consists of
two transist ors, a PC board, and a handful
of quality components which toge t he r
make up an inte resting package in t he
less-t han-S20 range. The generator contains
two separate circuits: an rf oscillator and
an audio oscillator.

The frequency selector swi tch selects
one of four rf coils to provide signa l ou tput
on five bands. The lowest frequency range
(40 0-550 k Hz) utilizes the rf coil for the
550 - 160 kHz band with the addition of
so me ca pacitance across the coi l to permit
tun ing 400 - 550 kHz. Each o f the four
rf coils features adjustable cores and
trimmer capacitors for precise alignment.

The base of the rf oscillator transistor is
connected through a capacitor and the
band selector switch to a tap on the
selected rf coi l. This is done to hold
transistor loading to a minimum across the
coi l a nd prov ide a high-Q tuned circuit.
Feedbac k necessary for oscilla tion is pro­
vided by a swi tched seconda ry winding on
each rf coi l.

The audio transistor funct ions as an
oscillator generating a 1 kHz signal. A
switch allows selection of pure rf or rf
modulated by the I k Hz note. Construc­
tion assembly requires approximately four
hours with about one ad dit ional ho ur for
alignment. A well written and illustra ted
text aids t he new kit builder and proves a
valuable aid to the more expert construe-

-
••

•

W e hams prid e ourse lves in being
equ ipped for just about any erner­

gency that comes up ; but for t hose times
w h i Ie mountain-topping or opera ting
mobile, when we need a source of rf, we
are prone to make do with something less
than optimum. I know that I had always
wanted a good rf signal generator, but I
didn't .want to be tied to ac power lines. I
did somet hing abou t my wish and latched
on to Allied's KG-696 battery-operated rf
genera to r covering from 400 kH z through
30 MH z.

-

For those of you who fo llow changes,
the Knight-Kit line has been shifte d to
Japan and the orienta l influence is eviden t .
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57/8 x 5 7/8 x 3 5/8 in .
2 Ib
Band A- 400-550 kHz
Band B- 550- 1600 K hz
Band c- 1.6-4 .5 M Hz
Band D- 4 .5-1 3 MHz
Band E- 12-30 MHz
Over 100,000 uv
1000 Hz
1 k Hz, adjust. intensity
9V Eveready 216
$19.95

Ph ysical Size :
Weight :
Freq . Coverage:

RF Output ::
Modulation :
Audio :
Battery :
Price:

..
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Schematic diagram of Knigh t-Kit KG-696 rf generator and specifications.

to r. T he majori ty of t he circuitry is wired
to a PC board of first-rate quality, fea­
turing a unique applicat ion for converting a
conventiona l wafer-type rotary switch to a
PC-type component.

Interior view of PC board high lighting converted
switch moun ted to PC board.

As the photograph illustrates. the last
deck o f the switch is solde red dire ctly to
the PC board . This is accomplished by firs t
disassembling the swit ch and reassembling
it with t he botto m wa fer flush against the
PC board . T his simple opera tion is secured
with somewha t oversized ha rdware and
provides a con venient method of achieving
the versa tility of a PC-ty pe switch with t he
economy of conven t ional components.
T his technique can and probably will be
adapted for use in ma ny ama te ur ho me­
brew projects . Conven ti onal wiring tech­
niques are used for the o ther connections
to the switch.

At times cons truc tion beca me a bit
"hairy ," as space wa s at a premium, but
the entire genera tor rapid ly took on the
appearance of a mechanica lly and elec­
tronically stable piece of ham gear with no
major problems.

Battery replacement, freque nt ly a prob­
lem with solid-state gear, is simp le. The
battery (9 V transist or type ) is held in a cl ip
with conventiona l snap-on termi nals. This
clip is part of a bracke t secured to the
bottom of the case with the ba ttery inside .

Align ment
T he entire alignment procedure is based

on the use of sta ndard broadcas t sta tion
freque ncy refe rence points for the range
fro m 600 to 1600 k Hz , and a ha m receive r
for checkpoin ts on t he highe r bands. Shunt
ca pacitors are included in the event the
core adjustment and trimmer adjustments
fail to br ing the unit t o satisfactory align­
ment. A small q uant ity of wa x is included
to be melted and deposited in the cores
and o n t rimmer screws to prevent move­
ment once alignment is complete.

Com ments
T he KG-696 represents an inex pensive

means o f achieving a reliable so urce of rf
and is portable a nd nond ependent on ac
power lines. It is useful for on-site adjust­
men ts as we ll as a reliable fixed-sta tion
performer. Its price - less than $20 - puts
it in the buying range of many of our
newer hams who , tho ugh never shor t on
ideas, are often shor t on capital.

. .. W9KXJ ·
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T h iS report describes a broad band VHF
AM transmitter that has a n o u tpu t

power of 4W over a range of 11 8 ~1 3 6

MHz wit h an rf input of 5 mw. It req uires
no tuning in changing frequency.

T hough the transmitter is not designed
for amateur use , it illustrat es many prin­
ciples o f interest t o hams, and it co uld
probably be re tuned for t he 2 meter band.

The transmitte r o pera tes from a 25 V d e
su pply ; the rf circuitry is design ed fo r
o peration from a 12 .5V supply wi th col­
lector modulatio n and the 25 V de req u ire­
ment is due t o the series mod ulation
employed. T he mod ula tor described in this
report does no t require a mod ulation trans­
former , ye t provides upward modulat io n of
over 90%. In cases where it is necessary t o
opera te the ent ire transmi tter from a
l 2 .5V de source , a conven tional modulator
ut ilizing a transformer cou ld be emp lo yed .

MPS9'll 2N 38 6 6 2 N3~~3 2N ~ 642 '\ 7
, ' .. 0- 32 "' ''' " 200m '" " 63Om '" 0- .,.

" s · 50n ". ." " . 8 ' .8 " l · 50n

Fig 1. Block d iagram of 4W VHF AM transmi tter .

Motorola t o eliminat e failures co m mo n in
earlie r rf po wer transistors ; BETs are highly
resistan t to secondary breakdown due to
misma tching and detuning. The 2N5 642 is
mounted in the st rip line o pposed-emitte r
package, which provides low-imp edance
strip co nnectio ns and excellent isolat ion
between the base and collect or. The pack­
age is shown at the left . All t erminals are
electrically isolated from the stud for ease
of mounting. T he 2N5642 is capab le of
20W o utpu t in CW o r FM service, but must
be downrated for AM use .

The in pu t amplifier (0 I) is a plastic­
encapsu la ted MPS91 8 transistor in the
TO·92 Unib loc package . Detailed specifi-

fo u r
T he

This note in cludes sections d iscussing
the t ransmitter circuit and performance ,
design considerat ions , circuit layout, and
testi ng. An additional sect ion is in cluded
describing the modula tion syst em used.

Circuit Description
Th e transmitter consists o f

com mo n-emitter amplifier stages .
block diagram is shown in Fig. I .

The o u tput stage (Q4) uses a Moto rola
2N5 642 balanced-emitter transistor (B ET).
These transistors were developed by

Fig. 2. Output carrier at 136 MHz (V CC = 12.5V).
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ca t ions on these transistors are available in
the Motorola Semiconductor Data Book ,
or from individual data sheets.

The driver stage (03) uses a 2 N35 5 3
and the pre d river (02) uses a 2N3 866.
These are small rf power t ransistors in the
TO-39 package.

Amplitude modulation ' is applied to
stages 0 2 , 0 3 , and 04 with the su pply
voltage t o 03 reduced slightly with a small
series resistor. A separate unmodulated de
voltage (I2 .5V) is applied to 01. Two

Fig. 3. Composi te m odulated output signal at
136 MHz (VCC = 12.5V). M odulating f req uency:
1 k Hz.
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-4 4 dB

-3 2 d B

·2 3 d B

-2 4 dB
-3 5 dB
-4 0 dB

Power ou tp u t, unmodulated {rrn s] 4W
P o wer o u t pu t , m odulated ( rms ) 5 .9W
Power sup ply vo ltag e (at co llecto r o f Q 4) 12 .5V
Power sup p ly c u r re n t (t o t a l) 530 mA
C ollector c u rre n t, Q4 400 mA
P o wer input , unmodu lated ( rm sl 5 mW
Typ ical upw ard modulat ion 97%
Envelope distorti on 7 .9%
Harm o ni c Outpu t :

S eco nd harm o ni c f reque nc y
Third harmoni c frequ enc y
O t h e r f requenci es

S p u r io us s id eba n d outpu t f o r
f m = 1 k H z :

S ideb a nd a m plitude at sec o nd
harmon ic o f mod u lat ing fr eq uenc y

S ideba nd a m p litude a t t hird
har m on ic o f m od u lating f req uenc y

S ideb a nd a mp li tude at f ou rth
h armonic of mod ulat in g frequ ency

Table 1. Performance of Broad band Transm itter.

with a minimu m power outp ut of 4W;
conseq ue nt ly , any circui try or device used
must be considered from the viewpoi nt of
broad band modulated output rather than
na rrowband unmodulated output. Con­
side ring firs t the devices, a primary req uire­
ment here is overdrive . That is, each stage
must be slightly ove rdrive n to achieve the
desired bandwidth. Sin ce each stage is
overdrivcn , the overa ll stage gain is less
than that potent ially possible in a normal
narrowband test circuit .

Anoth er i m por t a nt considerati on
involves the interstage netwo rks used to
tra nsfor m the input admittance of one
device to the requi red collecto r loading of
a lower level device. Although circuit Q is
importa nt, stability an d upward modula-

136 MH z

diodes are used to limit t he downw ard
modulation to Q2 .

Circuit Performance
Typical performance data for th e tran s­

mi tte r is given in Table I. T he driving
so urce is a st andard signal generator with a
son outpu t impedance .

The act ual ou tput waveshape at 136
MHz moni tored by a sampling oscilloscope
is shown wit ho ut mo dulat ion iri Fig. 2 and
with modulation in Fig . 3.

F igu re 4 shows t he freq uency response
of the 136 MHz carrier on a spect rum
analyzer. The spurious respo nse data and
output power shown were measured with­
out an outpu t filte r.

Design Co nsiderat ions
As previously discussed , t he ove ra ll

objective of this t ransmitter is a broadband
modulated out pu t. T hat is, the transmitter
must be capab le of being mod ulated in
excess of 85% from 11 8 MHz to 136 MHz

Fig. 4. Ou tp ut spectrum with 136 MHz cemer
(Vee : 12.5V).
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Fig. 5 . S chematic diagram of broadband AM transmi tter.
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Fig. 6. Top view of transm itter.

ti on capability are equally important. One
approach that can be used is to design a
tentative network at mid-band ( 127 MHz)
for a Q of I. In cidentally , it should be
pointed out that the large-signal admit­
ta nce data shown on mo st r f power tran­
sisto r data shee ts is for narrowband design
only. Any design in volving an overd riven
stage is an approxima tion. The circuit
values can then be o pt imized in each
network by driving the transmitter with a
modulated power sweep generator.

A brief descriptio n of each stage is as
foll ows. F irst, the 50 n load is transformed
to the collector of Q4 with a p i netwo rk .
The required d rive power to Q4 is approxi­
ma tely 630 mW for a n outp ut power level
of 4 .7W. The input to Q4 uses a large
capacitor from the base of Q4 to gro und to

!

Fig. 7. Bottom view.

t une ou t the base lead inducta nce . A
low-induc tance ca pacitor is highly recom­
me nde d.

The drive r stage (Q3) is also collec to r­
modulated with fu ll upward and downward
modulat ion. The drive level to Q3 is
approximately 200 mW.

The predriver stage (Q2 ) is also collec tor
modula ted; however, it is primarily modu­
lated upward. The d ownward modulation
is limited by diod es D 1 and D2 . Diod e D2
does no t conduc t during the downward
modulation cycle, so Q2 is only upward
modulated . When D2 is not conduct ing, D I
conducts an d provides Q2 wi th a constant
12.5V supply. Both diodes are contained in
o n e p las t ic -e ncaps u la te d pa ckage
(MSD6 100).

~

1m
CI6

AUG UST 1970

L
7

U 12.5 V

'"
L
9

C20 RI2

"' ',-"\ 7 -S: 19
MSD ;r;

610 0 r r r

Fig. 8. Suggested com ponen t layout.
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Fig. 10. Series modulator for 4W transmitter.
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Fig. 11. Im pedances of 2NS642 with 12.5V col­
lector supply.

obtainable from the sweep generator is
required, another transmitter can be used ;
that is, the sweep generator can be used to
drive a t ransmitter, which in turn can be
used to drive the circuit under test. This
approach can provide high-level mod ula­
tion ; the transmitter supplying the drive
power can also be modulated upward .

Mod ulation
Collector modulation usually requires a

•
significant amount of audio power in
conjunction wit h a large collec tor current.
Consequently , if a transformer is used , it

T TER

-
J,

+25V
3 3 KO

, n "j '" 2 '0 3716~ 2 N2219
•

" 3719 )
"

7, ~ KSl
2N371675 K!l.

r s , n •
TO TRANS MI

r. , r. J,

AUDIO
l 'OpUT

To
ro

Fig. 9. Block diagram showing power sweep test

The required input power to Q2 is 32
mW.

The input stage (Q 1) is operated class <\.
with no modulation. To insure that no
instability occurs, this stage should be
driven from a Son source .

Circuit Layout
Careful attention must be paid to circu it

lay out. Figures 6 and 7 are top and bottom
views of the transmitter, and Fig. 8 pro­
vides a layout of the compo nents used in
the transmitter.

The circuit is const ructed on a 6 x 3%
in. phosphorus-bronze metal plate 1/32
in. thick . The first three stages (Q I , Q2 ,
and Q3) use sockets . The output stage (Q4)
is st ud-mounted directly to the chassis.

Test Setup
An importan t consideration in testing as

well as the co mponent optimizing of the
transmitter is the test setup. The blo ck
diagram shown in Fig. 9 shows a power
sweep te chnique. The primary advantage of
this approach is that the results of indivi­
dual component cha nges can be observed
over a wide freq ue ncy range rather than
simply at an individual frequency . Con­
sequently, two importan t facto rs impor­
tant in wideband transmitters, ba ndwidth
and instabili ty , can be observed across the
band.

A sweep generator drives the trans­
mitter. If drive power In excess of that

POWER POWERSUPPLY

'"
ME TER

MODULATOR

SWEEP TRA'O SMI TT E R AT TE'OUATORGE'O ERATOR

MICROWAVE SIG 'O AL
SAM PLE R

TELO 'OICS TSS-!

OSCILLOSCOPE DE TECTOR
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"Can't you forget for two weeks out of the
year tha t yo u're a ham !"

must be capable of operat ing with a large
collector current circulating through its
secondary winding, as well as supplying the
required audio power. In addition , the
t ransformer should furnish the required
impedance-matching low dist ortion and
low de resis ta nce inthe secondary, since a
signi fica nt dc voltage drop across the
secondary wind ing will reduce the effec tive
de voltage applied to Q4 .

An alternative approach is shown in Fig.
I O. This method util izes an audio power
transistor instead of the transformer
secondary . The collector supply to the
modulator is 26V. The d c voltage to the
transmitter is adjusted with R I . Although

•
this mo dula tor has several disadva ntages
such as thermal drift and distortion, it
nevertheless provides a convenient method
of mod ulating a transmitter. A more prac­
tical series modulator could include exter­
nal feedback to reduce envelope distortion.
The mod ulator shown in Fig. 10 has a
harm onic distortion less than I%. The
modulator shown has been used to mo du­
late transmitters with unmodula ted earner

AUGUST 1970

Buy 73 binders and win the love
of a beautiful girl. Now only
$4.00!

powers up to 35W.
Figure 11 includ es three charac teristic

charts for the 2N5645 with 12V collecto r
potential.
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YOUR CALL

Please check your address label and ma~e sure
that it is correct. In cases where no ca ll letters
have been furnish ed we have had to rna~e one up.
If you find that your label has an EE3*&* on it
that mea ns we don 't kn ow your call arid would
a ppreciate having it.
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Fig. 1. A -frame construction details:

Next, I fe lt I'd like to be able to get
these A-frames up in the air with a mini­
mum of fuss and ma npower. Again, Vince
had the answer. Pivot them. This we did, as
shown in the illustra tions an d photos. This
system enables two men to "walk u p"
without much troub le a t all. In fac t
I - wea k 01 ' pencil pusher that I am - was
able to steady it all by myself while Vince
tied down the guys. Even if you are no t
going to pu t up a rhombic, the A·frame

been necessary, but they were available,
and we liked the added streng th and
rigidity it gave to the co mpleted mast.
Also, don't forget to run bolts through the
botto m of each leg of the A-frames as
shown in the illus trat ion . This will keep the
legs from splitting.

M e! Put up a rhombic?"
" Why not?" said Vince, "After all,

you already have the toughest pa rt of the
job done."

"'I do?"
"Sure. You've got three acres on to p of

a hil l."
And this is how my rhombic began.

Vince, K8LQM, our club treasurer, who is
af fectionate ly k id ded about being
K8LQRM, kept reminding me about what
a shame it was for a ham to have all tha t
lan d, and yet not have it covered wit h
ante nnas.

I had to admit it. 0 1' Vince had me
thinking. I even started to have visions of
DX calling me instead of vice versa. Any­
way, after more encouragement from
Vince, I decided I'd give it a t ry.

A-Frame Construction
Vince and I decided to make my rhom­

bic 137 fee t on a leg. Why this size?
Simple . It would fit nicely wit hin the
property boundaries of my back ya rd.

Since I did not have any stra tegically
located utility poles, trees or towers, and
did no t wish to spend much money to
purchase any, my next question was " How
do we support all that wire'?"

"Easy ." he replied in a tone that was
just a little too nonchalant for me. Vince
took pencil and paper in hand and
ske tched the 40 ft A-fra me mast shown in
Fig. 1 and the photogra phs. Alt hough
many art icles say that the to p sect ion of
the A-frame can be made of 2-by-3s, we
used only 20 ft 2-by-4s. It may not have
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14 AWG

NOTCHED
FOR
WIRE

Fig. 2. Feedline construction.

probably ask ing yourself, "Now that that
nu t has tha t monstrosity up, how d oes he
reed it ?" Well , 1 should reed it skeptica l,
una dve nturous hams, 6 meter beams, and
XYLs, but I don' t. J feed it with open-wire
line as shown in the illustrations. How long
is it? It 's just long enough to reach the
transmitter - which, in my case, is about
130 n.

I made the feedline out of 14 AWG wire
and 3/8 in . dowels . Since I had plenty of it
available, I used 18-gage copper-clad steel
wire to attach the feed line to the spreaders
as shown in the illustration. This ma de my
ladder line so strong I could almost climb
it.

Perhaps you are wondering why we
made the feedline 9 inc wide. Well, the
dowels came in 3 ft lengths. Not wan ting
to waste anything, we just cut them into 4
equal 9 in . lengths. It works fine!

This is the author's method for bringing the
ladder line into the shack.

makes a dandy, inexpensive support for an
inverted vee, VHF beam, or both .

Once the first A-frame was built, it
certain ly wasn't any problem to make
three more of them. In fact, Vince and I
were ab le to dri ll the ho les and bolt t hem
together in about 20 minutes.

When the A-fra mes are completed, put a
couple of coats of pa int on them. You can
raise them up off the ground and lay them
across two or th ree sawhorses and make
the painti ng job a lo t easier.

Vin ce thought it would be a good idea
to pa in t each A-frame with a different
color in a barberpole design. I painted
them white. After all, they can be seen fo r
two miles as it is, and how would it look if
a high-school guidance counselor were
hauled off to the happy farm for having
psychedelic poles in his back yard.

To the top of each A-frame we attached
pulleys, and passed ropes through them.
Fi nally, we attached the guy ropes. Then,
when we swung them up into the air, all we
had to do was fasten the guy ropes to
stakes in the ground . After all the A-frames
were standing, we attached an insulator
and antenna wire to the pulley ropes and
pulled the antenna into the air. (With this
rope-and-pulley system, minor tension
adjustments are very simple to make.)

Feedline Co ns t ruc tion
If you are still with me, you are

Vince (K8LQM) gets the soft job of pu tting the
A ·frames together while the author sweats over
the picture-taking chores.
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A "ladder line" open-wire fee der carries the
signal from the house to the feed point on the
nearest A·fram e.

Especially if you have never use d o pen
wire before, you will have to figure o ut a
method for bringing th is type of feedli ne
into the shack. I live in a frame house with
the shack loca ted in t he base ment. My
me thod is the one show n in t he illu stra­
tions and photos. Purists migh t d isagree
with it, but , again , it works for me ,

Operation
The biggest test o f all, of course, is its

perfo rmance . First , though, let me give you
the eq uip ment li neup. The rigs in use at
W8DY F are Hall icraftcrs SR-42 , Heat h
IIW-16 , Drake T R-3, Johnson Matchbox,
and a Kn ight bridge.

Using one configura tion o r ano ther on
the Matchbox I have been able to load t he
an tenna on phone and CW on every band . I

FEE DLINE

JOOn
TWINLEAD

I"~ 2"

Fig. 3. Feed point details.

62

can"! give you any gain figures, but a
couple of YK s a nd A Ls have told me I have
a very good signal for 300W PEP barefoo t.
A Wf) in Denver to ld me I had the needle
on his Svmc tcr shoved up as far as anyo ne
has ever pu t it. Frequently , when ragchcw­
ing, fellows will break in just to tell me
wha t a good signal I have,

Every Su nday at noon I work W8ZRI /4
in North Caro lina. He usually gives mc a
report of 55 to 60 over. Even field day did
not interrupt our schedule . We jus t talked
right t hr ough t hat mountai n of QRM!

One thing I am going to try is putting a
terminating resistor at t he far end of the
ante nn a so that the pattern will be broader,
for I do find it to be pretty sharp. For
example, on e night after the sk ip had gone
out on 10 meters, I called W8DRW, a good
friend of mine who lives about 18 miles
so uth of me. He could barely hear me .
However, when I t ied t he feeders together
and fe d it with the Matchbox as a random
lengt h of wire, he was comfortable copy.

I've also been using the antenna with
my SR-42 and a homebrew antenna
coupler on 2 me ters. It seems to work fi ne ,
but seems to be pre tty direct ional.

OPEN AT
FAR END

Fig. 4. Layout of raised rhombic.

All in all, I'm very pleased wi th the
antenna. It is rathe r inexpensive and it
permit s me to operate over a wide variety
of frequencies with only one anten na.
Also , it's qu ite a conversation piece on t he
air. So even if you can' t raise yo ur own
rhombic, I ho pe I've given you so me ideas
for a QR f\.l killer of your own .

. . . W8 DYF •
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NOW
BRINGS YOU THE
NEW SIXTY WA TT

,

Whethe r you're pla nning repeater operation or Just Joining up with the gang, Clegg's new 60 walt zz'e r
FM wi ll put you on top 01 the action. Te n crystal controlled channels, a continuous coverage rece iver
with .25 f..tv for 20 db quieting , built-in ae and 12 VDC power supplies plus a famous Clegg audio system
with speech clipping and fi ltering ma ke the 22'er FM the most exciti ng pe rforme r in the two meter f ield .
For more specific information than we ca n offer here, drop us a card or cal l you r dea le r for comp le te
specifications.

e. t. associates, inc. LITTELL RD.• EAST HANOVER. N. J . 07936

BUILD YOUR OWN TV CAMERA!!
Imaqine t ransmi tt ing ama te ur TV p ictu res over
the air.. .or watc h ing th e kids o n the living
room TV . . .or monitor ing some remote area,
such as a driveway, swimming pool , nursery,
etc! Selec t fro m a variety of starte r or complete
kits. Also, plans ava ilab le separately .
DCTAILED CA TALOG FREE .

ATV RESEARCH
13th & Broadway N. Dakota City NB 68731

LEAKY LINES (cont. from page 12)
Why, then, are devices like can openers and
electric blankets no t equ ipped with condensers at
the time of manufacture? Again, it's dat or
debbil, money!

Despite my seeming tongue-in-cheek jocular­
ity in this piece's opening gambit, the re's a kernel
of serious purposefulness in my statements. I
really cannot for the life of me understand why
the FCC, which has tremendous influence in all
phases of the electrical and electronic manufac­
turing field , does not put some real teeth in to
some speci fica tion requiremen ts. If any electrical
device fails to mee t accep table sta ndards with
respect to interfering radiations, a tem porary
injunction could easily be invoked, enjoining
further production un til the problem is over­
come. This is no more rad ical tha n the con trol of
production in the food and drug categories, when
health is imperiled as a resu lt of substandard
operations. After all, a few cents' wor th of
components would not impoverish these com­
panies, or cut serio usly into their profi ts, no t­
withstanding th e copious crocodile tears and
their howls of anguish whenever they speak of
production costs. A cursory glance at the figures
on corpora te earnings will di sclose that these
ind ustrial firms, in the main , enjoy lucrative
returns on their investments. Chiseling on the
price of equipment, fo r that is wha t this amounts
to, is simply no t justifiab le on the grounds of
economy. Such economy, if it is not passed on to
the consumer in the form of lower costs, is really

AUG UST 1970

VIBROPLEX
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CO ., INC .
833 Broadway,
N . Y. J , N.Y .

nothing, more or less, than a way to increase
profits.

Why not an approval stamp, issued by FCC,
attesting that the appliance is free o f in terfering
radiations, and meets proper sta ndards? Why not
an industrial-wide code estab lishing such sta n­
dards? We have grown used to the endorsement
of the Underwri te r's Lab, which reassures us as to
safe ty from shock and fire hazard. What is so
terrible abou t a device having to meet additional
standards with respect to interference?

Remember, all it takes is an aroused and
organized group . We can make o ur ideas heard
and heeded, if only we cha nnel our energies
together. Let's make sure that not an other
amateur receiver is plagued unnecessarily by
extraneo us noise, ever again. So, man the barri­
cades! Storm the bastile! Oust the scoundre ls!

Then the only thing we will have to worry
abou t arc plain , oldfashioned 40- over- 9 un·
mod ulated carriers jerks hollering " He llo, test.
Hello , hello, test!" and pests who swish their
vfo's back and forth over the whole band , while
the transmitters are on lock key . That's aU we'll
have to bother us.

Some fun, eh, kid?
...K2AGZ •

"Alway s be sure y our obscene
transmissions have redeeming social
value. " A non.
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TV) from an

Antenna

Rotator

0 '

•

Edwin Hill W3UR E •

a

installed in the ac line to the contro l box .
The meter now remained immo vable

with keying and t he channel 6 crossha tch
was gone. In this case, the interference was

"
THE RMAL, CUTOUT lIl'V:26V

1/; 0 0 1

"115 VAC LI NE
FILTEIl

a

';J; 0.01 /
I

/, r,
"'w I

"woe s,
/

I ,
, J-, - CAkE• '0

0.01 • ROTOR

,

Schematic of rotator with added capacitance
shown in bold.

light and not of mu ch consequence with a
strong TV signal; but in a fringe area , it
could have been t roubleso me in ma ny
respec ts.

A fter several years of patient labor
under tri bander overload , my faithful

AR-22 threw in the towel by brea king it s
bearings.

Since the need for upgrading was
obvious, I purchased and installed a TR-44
rotator; and o nce more all was well in the
beam spinning department.

However, during the course of a routine
TVI check, a crosshatch which had no t
been there before , appeared on channel 6
at all power levels over 50 wa Us. Although
located in a strong signal area, fringe area
reception is simulated by using a filt ered
TV receiver, with indoor dipole, in the
shack right under the beam. Normally. all
channe ls are clean with SOOW in put on
20m.

Locating the source of T V) would some­
times try the patience of a saint, and this
case was one of those times. T he clue,
which fina lly led to the detection of the
cu lprit, was a small upsca le movemen t,
wit h keying, in the d irec tion ind icating
meter on the TR-44 cont ro l box . This unit
uses two diodes in the met er circuit - one
to rectify the meter curren t, and a zener
for meter voltage regulatio n. The long,
mult iwire cable fro m rotor to control box
makes an excellent an tenna, both to pick
up the transmitter rf and to radiate the
harmonics ca used by diode recti fication of
th is rf.

The ro to r cable leads we re bypassed to
the chassis wit h five 0 .01 pF I kW ceramic
capacit ors, as shown in the schematic. T o
gild the lily , a CF IF-54 rf line fi lter wa s
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S tephan Goldstein
146 Eigh th Street
Providence RI 02906

r Tlitter

T hiS transmitter was designed with the
Q RP fiend in mind . It uses inexpensive

($3 .80) RCA type CA3000 integrated cir­
cuits. As crystal oscillators they will work
to about 10 MHz, and if you're lucky you
just migh t be able to use them at 20
meters. This transmitter will work on 160 ,
80, 40, and maybe 20 . This contraption
will put ou t A M o r CW at the flic k of a
switch.

The schemat ic should be self-explana­
tory. If you build on Vector board I would
recommend using socke ts. As a matter o f
in terest, the 2N3904 is for age. Ca pacitor
C l should be chosen fo r good age action ­
t ry 0 .05 or 0 . 1 jJ F . Tra nsfo rmer TI is a
swamped 10 to 5 kn rna tching trans-

former. The values shown for it give a
fairly good match . The C2-Ll network
should resonate at the crystal frequency .
Tap Ll wherever you get the best match .
The AM-CW function is switched by a
3-pole double-throw wafer or toggle
switch. For AM work, use a son mike (or
something close).

These ci rcuits are by no means com­
plete ly origina l. Only partly . They were
lifted from RCA publication ICAN5030.
Also from File 121 . Both are available
fro m RCA for the asking. These papers
provid e much useful da ta on the CA3 000.

Have fun!

Stephan Goldstein -

-6V
AM

Cl + 6 V

;;; .01

- KEY
680 ~ LI

/000 AM

1
0 1 -6V

1500

1500

+6 V

4 0K

CI

+ 6 V
.01

oCW,1
-6V

10K

1000
~....01 AM

J;

1000

-6VO-JVVv~

IN

Fig. 1. See text for C1, C2, L1 . T1 . For CW you can also swuch out the transistor if you want.
Instead of keying the voltage, you could key the output. 1£ you don't want age, simply ground
pin 2 of the first IC.
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STUDY
GUIDE

PART II
Now you see it, now you dorrt l

The Genera l Class license examinat ion
covers many fin e points of radio theory
and pract ice - and many most basic
poin ts as well. Since the basics are neces­
sary as a foun da tion upon which to build
the fine points, we began this study course
in our previous installment by accounting
for voltage. current, resistance, magnetism.
and the propagation of electromagnetic
energy.

And since our space was, as always,
limi ted , we did not get around to many of
the basic points involved in ac circuits .
That's our su bjec t this time.

If you missed the previous installment,
by all means obtain a copy before going
further in this one. The two actually fuse
into a single d iscussion , and we' ll be
making frequent reference to points
covered before .

As always in these license study courses,
we' re working fro m the official FCC study
list of "typica l questions" - but we 're no t
answering the Com mission's own questi ons.
Instead , we're expand ing their range to
cover a broade r area, and exam ining tha t
broad area in as great deta il as we find
necessary .

This time, the FCC questions we will
cover are (numbers from the study list, as
usual) :

3. Define skin effect. Ho w can this
phenomenon be minimized?

33. What are the distinguishing features
between ser ies-tuned and para llel-t uned
resonant circui ts? How is the resona nt
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frequency determined '! Defi ne t he "Q" of
a resonant circuit?

38. What is inductive reacta nce? Capa­
citive reactance? How is the ir value deter­
mined'! fl ow do like reactances combine in
se ries? In parallel?

In addition, we will be winding up
portions of questions 27, 35, and 36,
which were begun last time around.

Because we know from our previous
st udy what inductance , capaci ta nce, volts,
ohms, and a mperes are, as well as se ries and
para llel circuit connect ions, but have not
yet met " reacta nce" or "resonan t fre­
quency ," let 's begin by asking " HOW
DOES AC BEHAVE DIFFERENT LY
F ROM DC?" This will permit us to explore
not only reactance and skin effect, but a
more basic concept called impedance.
From there, we will try to dete rmine
" What is resonance?" T his d iscussion sets
the stage for much of the later "practical
work" on tuning of both receivers and
transmitt ers. The "Q" fact or is closely
allied to " resona nce," b ut is eno ugh di ffe r­
ent that the q uestion " What is Q" deserves
its own discussion .

By the time we explore these three
general questions, we should have a solid
foundation in both ac and de circuit
theory, and be ready to move on to some
advanced theory by ne xt time around.
Let 's get sta rted, then.

Ho w Does A C Behave Diff erently From
D C? We saw last time out that ac must be
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measured differently from de, because of
the fac t that ac is con tinually changing not
only it s intensity but its di rection of
curre nt flow . We said at that time that
voltage , current, and resistance were not so
simply relate d in an ac circui t as they a re
with de, as well, but we didn't d ig in any
deeper.

Let's do so now. Last time, we sa w that
resist ors convert electrical energy to heat
ene rgy , that inductors im ped e cha nges in
the flow of current, and that capacitors
contain insulators which interrupt the
steady flow of curren t.

All these effec ts are perfectly true of
steady-state de. With ac, however, there
never ex ists a "steady state, " because both
the intensit y an d the direction of th e
cu rrent are always changing.

In a capacitor, fo r instance. a steady or
dc potential will cause an accu mulation of
charge across the insulator or dielectric. If
the pote ntial is then increased , the cha rge
which already exists will be of the sa me
polarity. Since like poles repel each other,
the charge already existing will tend to
oppose the increase.

Ho wever. beca use of the " bru te force"
provide d by the in creased- potential , elec­
trons will move wit hin the dielectric to
establish a new state of charge an d bring
the capacitor's charge into balance with the
applied voltage . Only after this movement
has occurred wi ll t he full applied voltage
ex ist across the insulation . The time
involved is exceedingly small, but the net
result is tha t a capacitor delays the voltage
unti l current flow has stabilized.

If we apply ac rather than changing the
voltage of applied de , the same basic ru les
apply - except no w, the current flow
neve r stabilizes. It j ust keeps on changing,
an d th e voltage never quite catc hes up to
it. The ne t result is tha t the voltage cannot
reach a peak value while current is flowi ng.
and when current is a t a peak of intensity
no voltage exists across the capacitor.

In between these times, curre nt will
decrease fro m its peak as voltage in creases
from zero .

We express this by saying tha t the
voltage "lags" behind the current.
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Most usually, a simple statement that
the voltage is lagging doesn't describe
things accurately enough. We need to know
just how far behind the current peak the
voltage peak is located.

We co uld express the time in fractions
of a second, but then we would also have
to specify the frequency of the ac involved .
To avoid this entanglement , we use the ac
cy cle itself as our time scale. Recall o ur
sim plified ac genera tor of last installment ,
which gene rated one full cycle of ac du ring
one revolution of its shaft through 360
degrees of a rc. We use th is fac t, and say
that a full cy cle of any ac sine wave
occupies 360 degrees of a phase; that's o ur
way of measuring time in ac circuits.

Since a full cycle is 360 degrees, let's
arbi tra rily set o ur zero-degree poin t on the
instant when the current is crossing zero in
a posi tive-going direction . The current's
positive peak will then occur J /4 cycle
later, or 90 degrees. The next zero crossing
will be an other 1/4 cy cle lat er , or a t 180
degrees, and the negative peak will be still
ano ther t /4 cycle after tha t , or at 270
degrees. At 360 degrees. we will comp lete
the cycle and be back at the "zero" poin t
of the next cycle.

To apply this to the voltage lag in a
capacitor, let 's see what happe ns to the
voltage at these same four points in the
current waveform.

When the current is at zero degrees,
wit h the waveform crossing zero and going
positive, the voltage is a t it s negative peak.
This is the 270-degree point on the pre­
vious cycle. or 90 degrees behind the
current.

When the current is at 90 degrees, at its
positive peak, the voltage is just crossing
zero going positive. This is the zero-degree
mark of the curre nt cycle, the same inten­
sity which the current had 90 degrees
earlier. Voltage is sti ll 90 degrees be hind
current.

And, in fact, all the way through the
cycle. the voltage is always 90 degrees
beh ind the current - if a perfect capacito r
is used . with no resistan ces anywhere in the
circ uit. This, o f course, cannot be achieved
in practice, but we can come astonishingly
close.
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Note that there's a very major differ­
ence here from what happened in the dc -.
circuit. With de, the capacitor blocked all
current flow. With ac, cu rrent flow con­
tinued right on through the capacitor, but
the "lock step" relationship between cur­
rent and voltage (which existed when the
ac left its generator) has been disturbed , so
that voltage now lags by 90 degrees.

Since we're assuming that there was no
resistance anywhere in the circuit, no
energy was turned into heat. However,
with the current and the voltage waveforms
out of ste p they are no longer capable of
producing the same amo unt of po wer as
they were before meet ing the capacitor.
The energy has undergone an apparen t loss,
but actually it's just out of time.

Because this apparent loss is due to a
reaction brought about by the capacitor,
we call it an effect of "reactance." Because
the apparent loss is real enough to affect
any circuit connected to it, we measure
reactance in ohms just as we do resistance.
The major difference be tween reactance
and resistance, at this point of the game, is
that resistance loses the energy perrna­
nently by turning it into hea t, while
reactance merely locks it up and makes it
unavailable fo r us to use.

Going back now to the reason why
voltage and curre nt get out of ste p with a
capaci tor - the fact that the exis ting
charge at any instant opposes any increase
in charge - it shouldn't be extremely diffi­
cult to see that the mo re rapid the
attempted increase, the more rapidly the
change will occur. Similarly, the greater the
capacitance involved, the more thinly
spread will be the "existing charge" and
the less it will be able to oppose the
changes.

These two observations lead us to the
point that the greater the frequency of the
ac signal, and the greater the capaci ta nce in
question, the smatter will be the reac tance . .

Going in the other direction , as the
frequency becomes ever lo wer it gets closer
and closer to being dc, and since a capaci­
tor is an open circuit for de it mu st be a
very high value of reactance fo r very low
frequency ac . There's a formula fo r calcu­
lating reactance in ohms of any capacitor if
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you know its capacitance and the fre­
quency of the ac signal involved, but we
won 't go into tha t just now. First, let's
look at another form of reactance.

We have just seen that a capacitor
introduces reactance into an ac circuit
because its charge opposes any change in
voltage across itself. We also know that an
inductor opposes any change in current.

Because of th is, the reactance of an
inductor does not cause the voltage to lag
behind the cur rent as does that of a
capacitor. Instead , with an inductor, the
curre nt lags behind the voltage.

The reasons are exactly parallel, how­
ever, to those which apply in the case of
the capaci tor. When the cur ren t flow is
zero, there 's no opposi tion (for a brie f
instant) and voltage intensity is at its peak .
When current flow is at a peak, opposition
is at a maximum and voltage hits zero. Just
as with the capacitor, the inductor's
reactance causes voltage peaks to coincide
with zero-crossings, and the voltage zero­
crossings to co incide with current peaks.

This means, automatically, that a 90­
degree phase difference is introduced
between the current and voltage waveforms
by pure induc t ive reactance. Since it's the
current which is delayed , thi s time the
voltage is 90 degrees ahead o f the current
rather than 90 degrees behind.
delayed , this time the voltage is 90 degrees
ahead of the cu rrent ra ther that 90 degrees
behind.

Figure I illustrates both of these condi­
tions, as well as the normal nonreactive
relationship between voltage and current in
a resistive ac circuit.

Current lag instead of voltage lag is not
the only difference in a reactance between
capaci tors and inductors. They behave a bit
differently with respect to ind uctance
values and to frequency , also.

The more rapid the attempted change of
curre nt in the inductor, the more op posi­
tion is develo ped . Going the othe r way, the
nearer the signal frequency gets to de,
the less effective the induc ta nce is, since
inductance has no effect at all on steady­
state de.

This means that while the reactance of a
given capacitor decreases as frequency goes
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XL = l rrfL

I NDUCTIV E R E A CT A N C E
(fu ll fo rmu la. o hms, h ertz ,
henr ies)

C A PA C I T IV E REACTANCE
(fu l l formula, ohms, hertz ,
f arad s)

I
Xc = lrrfC

X
C=1

59,
fC

X in ohms
f in k ilohertz
C in microfarad s

X in o hms
f in m egaher tz
L in m ic r o h en r y s

XL = 6 .l83fL

power which was locked up in the ac signal
by just one kind of reactance.

Now let 's turn the tables just a bit ,
having met both kinds of reactance, and
find out how to relate ca paci tor values in
microfarads or inductances in .QiRri-,,- to
reactances in ohms.

It takes a bit of algebra , but nothing
more complicated than Ohm's Law. Figure
2 shows the equations, in two forms. The

up, the reactance of a given inductor goes
up as frequency increases. The higher the
frequency , the greater the reactance.

Similarly, the greater the inductance at
anyone frequency , the more the opposi­
tion. Thus the reactance increases as the
inductance value climbs, while capacitive
reactance de creases as capacitance is
increased.

Since capacitive reactan ce and inductive
reactance behave so differently in these
three different areas, we must have some
way o f telling them apart in our equations
and theories. The behavior is so different
that they almost ap pear to be o pposites.
One causes current to lead ; the o ther
causes it to lag. One increases with fre­
quency ; the o ther decreases. One decreases
as its corresponding unit increases; the
other increases right along. This "opposite­
ness" of characterist ics is used to tell them
apart in o ur sy mbols. We use the "+" and
U_" signs of arith me tic to designate which
kin d of reactance we mean . If the
reactance is capacit ive, we tag it as "-"; if
it's inductive, we call it "f-."

This would indicate, and Fig. I would
back us up on it, that we could use some of

Fig. 2, Reactance equations. Versions a t top are
full basic form ulas, with all quantities in " basic
uni ts." Those a t bottom are practical versions.
See text for deta ils on their use.

firs t form of each equation is the full basic
form, with all units in " standard" values
such as hertz (cycles per "Second ), farads •
henrys, and ohms. The second form o f
each is the " prac tical" one for radio work,
with units in more convenient form such as
.uF, kHz, .uH, et c. The answers, however,
still come out in ohms.

In case you 're wondering how "pi" gets
into the act in the first form of each
equa tion, the answer gets a bit sticky. The
most completely basic fo rm of each equa­
t ion is one of Maxwell's equations, which
deal with rates of change and so involve
co ncepts met in differential and integral
calculus. To get from the " curl" of the
electric and magnetic fields down to the
"ohms" values which are of practical
interest to us, it's necessary to go through

. 0'
o

"/\, ,
....._-,,/ ..........-

E,

'0'
o

O'
I

Fig. 1. Effects of capacitance, resistance, and
Inductance on phase relation between voltage and
curren t are sho wn here. In all three cases, curren t
phase is same as wave form ER- Capacitance
causes voltage phase to lag 90° behind voltage,
which is same as causing voltage to lead curren t
by 90°. Phase scale at bo ttom refers to phase of
current waveform.

one kind of reactance to cancel out some
of the other kind. As a matter of fact, we
can do just that , and we're going to look at
that process in great detail rather shortly.
All we'll mention about it here , though, is
that this gives us a "key" to "unlock" the
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some partial differential equations. These,
in turn , don't work with "degrees" or
hertz, but inst ead with "radians," which
are a different way of measuring angles
that depends upon the ratio between the
radius of a circle and the arc cut out of
that circle by the angle involved. To convert
from " rad ians per u nit of time" into
" hertz ," we have to convert a measurement
based on the circumference of a circle into
o ne based on the number of revolutions.
"Pi" is the factor wh ich relates these, and
that 's why the reactance formulas both
includ e "2 pi" as a factor.
"2 pi" as a factor.

In practice, of course, you don't have to
worry about "pi" at all - because the
magic figure " 159" with the appropriate
num be r of zeros fore or aft ta kes care of it ,
as well as doing the d irty work of conve rt­
ing from farads to picofarads, or fro m
henrys to millihenrys.

The physical facts which these equa­
tions represent are those which we 've
already met in our introduction to
reactance. A reactan ce in a circuit which
contains no other eleme nts will always
have applied to it the maximum voltage
which the source can provide . The reactive
element's opposit ion to change - tha t is ,
to change in voltage in the case of a
capacitor or to change in current in the
case of an ind uctor - will act to limit the
flow o f curre nt in the circuit to just that
which is necessary to keep the circuit
electrically balanced at a ll times.

We already know that a capaci tor, for
instance , offe rs less reactance to a high­
frequency signal than to one of low fre­
quency. The more rapid change of applied
voltage brought about by the higher fre­
quency signal requires a larger current flow
to keep th e circuit in ba lance or equilib­
rium. Simi larly, for two capacitors of
different capacitance but with the same
frequency of applied ac, the larger capaci­
tor will require more curre nt to keep the
cha rge at just the level which will satisfy
the applied voltage.

The reactan ce equations simply express
this relationship between voltage and cur­
rent, in terms of capacitance (or ind uc­
tan ce) and freq.uency .
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Now that we are able to express a
capacitor's or an inductor's value as "ohms
of reactance" at any specific frequency,
let's see how ohms of reactance co mbine
with ohms of resistance . Cast an eye upon
Fig . 3, which sho ws us a resistance­
capaci ta nce series circuit.

loon
AC

/ " POWER"V loon
SOURCE\,. ~

IOOV PEAK Xc, ,

Fig. 3. Series L-C-R circuit jlJustrates how reac­
tance and resistance combine. Effects of each
influence action of to tal circuit, and result is
neither p urely resistive nor purely reactive.
inductance behaves similarly .

In the explanatio n which fo llows, we'll
assume that both the resistor and the
capacitor are "perfect" or "ideal" compo­
nents. That is, we'Il act as if the resistor has
no reactance at all, and the capacitor no
resist an ce.

Since the circuit is a series circuit , by
the definition we learned last t ime around,
all of the circuit current must flow through
each ele me nt. With de applied, there will
be no curren t afte r the initi al tra nsients die
out , because the capaci tor interrupts its
path. But with ac, current will flow at all
times, as the capacitor charge follows the
applied voltage during each cycle .

Were the capacitor alone in the circuit ,
the voltage would be varying up to the full
peak value provided by the power source,
and the current would be that value
defined by the capacitive rea cta nce for­
mula; with a 100-oh m reac tance, it would
be 1/100 the voltage value. In addition, the
current wavefo rm and the voltage wave-
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COUPON

Cut €lut and Mail Today

Take m it hand . .be heard.. .resign
right now from

Amateur radio has been for seven years now, as
you know. We need something to get it going again,
omething to bring new blood into the hobby, something to

$et fellows down to the FCC taking those licenses.
RM-1633 proposes that a new cla of license be estab­

lished for use in the middle part oW virtually unused
220 MHz band. Ttljg has received alrnos universal acceptance
as the best proposal yet to come along. It may not only solve the
.proble facing amateur radio, but CQ Iso help straighten
out th credible CB situation by pr . g a simple-to-get
license with much wider privileges, including ham-type com­
munications.

Should you write to your ARRL director about this? By
all means!

Should you write to ARRL HQ? Yes, indeed.
Should you write to the FCC? Of course.
How about your congressman? Naturally.
And the most important of all. ..? FCC Chairman Dean

Burch! Let him know that amateur radio is alive. that you
are, that you wa t his help. Read the coupon. If you agree,

SIgn your name and mail it to Mr. Burch. Let him know
exactly where you stand.

FCC Chairman Dean Burch
191 9 M Street N.W.
Washington , D. C. 20554

The teenage radio amateurs of today are the technicians and engineers of
tomorrow. To meet our country's needs in ten years we must have more
amateurs today. Please do what you can to expedite RM-1633 , a petition
designed to get amateur radio moving by establishing a new amateur
license for operation on part of the amateur 220 MHz band without a code
or technical examination. This could also provide a workable solution to
FCC problems with the citizens band.

Signature Call
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Fig. 4. Waveforms of voltages in circuit of Fig. 3
show what happens in combined circuit. Voltage
I represen ts voltage across resistor, Voltage II is
that across capacitor, and Voltage III is tha t
across the to tal circuit. Voltage III is determined
by adding together the values of I and II at each
pOiI'lt along the time scale. Note that final voltage
is halfway between original voltages in phase, and
is greater than either alone but not twice as great
as either.

II is at posit ive peak. The "merged" resu lt
( Ill) must be simply whatever va lue voltage
II has righ t then. A iittle later, t he two
original voltages cross each other, one on
the way up and the other co ming down.
Voltage III at this point must be eq ua l to
the sum of both, or twice as grea t as either.

In fact, all the way through the cycle
voltage III must be eq ual to the sum of
voltage I and voltage II. Where the two are
of opposite polarity and tend to cancel
out, read "difference" (most texts use the
phrase "algebraic sum" to ind icate that
cancellation or reinforcement either can
occur, depending on relative polarity).

And voila! Voltage III is still a sine
wave, just like the two waveforms of which
it is co mposed - but it's not in phase with
either of them. It does, in fact, spli t the
phase difference , so that it is 4 5 degrees
out of phase with the current.

We st ill have one sma ll insect in the
unguent. Our original 100-ohm values were
based on a 100-volt-peak source and I amp
current. Voltage III has a peak value
considerably greater than 100 volts. It
works out to be 141.4 volts, if you care to
measure it (and if our illustrator has drawn
his sine-wave curves accura te ly).

However, in a series circuit, the total
voltage across the outside terminals where
we're observing voltage III must be equal

form would be 90 degrees out of phase
with each other.

Were the resistor alone in the circuit,
the voltage would also be vary ing up to the
full peak value provided by the power
source, an d the current would be that value
defined by Oh m's Law; with a 100-ohm
resistan ce , it wo uld be 1/100 of the voltage
value just as for the reactance we just
looked at. In the resistor , however, current
and voltage waveforms would be in phase
with each other.

What happe ns when both are in the
circuit? We know that any current wh ich
flows through one must flow through the
other. Let's assume tha t our power source
is putting out 100 volts peak (200 volts
peak to peak, or 70.7 volts rms) and that
both the resistance and the reactance have
values of 100 ohms each (at 0 and - 90
degree angles, respectively). That would
ind icate that I ampere peak would pass
through either eleme nt alone. Let's see
what happens when we assume that I
ampere is passing through both in series.

We would, by Ohm's Law, find 100 volts
peak, in phase with the current, across the
resistor - an d by similar reasoning, we
would find 100 volts peak across the
capacitor also, but this would b e 90 degrees
out of phase with the current and so would
also be 90 degrees out of phase with the
voltage across the resistor as well.

What happe ns when we have two volt ­
ages out of phase with each other in the same
circuit? Figure 4 shows some wavefo rms
which may help us to see the result. When
one of the voltages is at its peak, the other
is just crossing zero. When the second
reaches peak , the first is crossing zero. For
a part of the cycle , both have the same
polarity, an d for a part of the cycle, they
have opposi te polarity.

But we cannot have two voltages in one
circuit, not across the outside terminals of
the circuit. At anyone measuring point, we
can have only one observable voltage and
one observable current. Since we can
imagine each of our voltages separa te ly ,
let's stretch our imaginations a bit more
and see what happens when we merge them
together int o a single waveform.

At point A, voltage I is zero and voltage
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to that provided by the power source. That
means tha t we can't have 141.4 volts here;
we are limited to 100 volts fo r the total.

We co mpensate fo r this by assu ming a
reduction in curren t , and this is o nly
reaso nable since wha tever the resistor turns
into heat isn't going to be available to the
capacitor. To cut the total voltage from
141.4 to 100 we can merely divide it by
1.414 . T his ind icates tha t we sho uld divide
our curre nt figures by 1.414 also , so that we
have o nly 0 .707 ampere peak instead of I
amp .

Wit h 0.707 ampere through the resistor,
the voltage across it becomes 70 .7 volts
peak . That sa me 0.707 ampere through the
capacitor sustains a 70 .7-volt peak po ten­
tial across it , and if both voltage I and
voltage II are 70.7 volts peak , the n their
combination into voltage III wi ll produce
100 volts peak, and everything balances
properly .

We have see n, through some illustra­
tions and a lo t of specific nu mbers, t hat
100 ohms of capacit ive reactance co mbine
with 100 ohms of resistance to produce a
result different from either rea ctance or
res istance. What is this result called ?

Its na me is " impeda nce," and like resis­
tance and reactance, itis measured in o hms.
The name "impedance" co mes about
because impedance is the comb inat ion of
resistance and reactance, both of which
impede the transfer of elect rical energy.

How ma ny ohms of impeda nce does our
sample circui t have? We could take a sta b
at figuring it out by apply ing Ohm's Law
to the figures we finally worked out of 100
volts an d 0 .707 amperes; th is would give us
a figure of 141.4 ohms for " R" - but it's
impedan ce rather than resistance we 're
figu ring, and "R" is the abbreviation fo r
resista nce . Impedance is always abbreviate d
as " Z," while reactance is "X" with a c
or L subscript to identi fy it as capacit ive
or induct ive.

That stab is exactly accurate, because
Ohm's Law does work for ac circuits just as
well as for de if all the " R" factors are
replaced by Zs. However, there are
simpler ways of ex pressing impedance than
by having to figure out all the currents and
voltage drops in a circuit .
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Fig. 6. Crossing two number lines at righ t angles
gives us a "n umber plane" on which we may
draw a graph . The two number lines provide
scales for the graph .

obse rver, you have probably met a " num­
ber line" already . If not, one awaits in Fig.
5. This is just a line divided into regular
spaces, like a ruler, with zero in its middle .
Each space to the right of the zero point is
one more positive number, and each to the
left is a negative number, so that the spaces
run -4 , -3, -2, ·1, 0 , I, 2, 3,4 . . . The idea is
that this "number line" offers a picture of
the way we count things, and we can use a
number line to illustrate anything that is
cou ntable, which includes the number o f
oh ms of impedance , resistan ce , or reac­
tance in a circuit.

This " number line" idea is, in fac t, the
basis o f all the graphs we use to show how
quantities vary with respect to each other,
because the two ax es of any normal graph
are simply crossed number lines.

We can cross two number line s as shown
in Fig. 6, crossing them at their zero points
and placing them at right angles to each
other, to show how resistance and reac-

On e of the simplest ways to express
impedance , and one wh ich is in wide use
by engineers and sufficiently general use in
the ham field to make it necessary that you
know it , is not to co mbine the R and X at
all into a single figure , but to express
impedance as a sum " R + j X." The sign is
plus if X is indu ct ive , and min us if X is
capac it ive (tha t is, the sign in the sum
follows the sign of the rea ctance). This is
known as the "complex" expression of
impedance, because it's the form used in
mathem atics to express " complex num­
bers," but it 's ac tua lly less co mplex than
the arit hme tic yo u have to go through to
combine the R and the X into a single
value of Z.

The impedance of our sample circuit ,
expressed this way, would be "100 - j I00"
ohms. The "i " is an indicator telling us that
the number it acco mpanies is a reactan ce
rather than a resista nce.

For ma ny purposes, t his is the clearest
way to put it. On e of the major ham
appl ications of "complex " imped an ce
values is in rating feedpoint impedance of
ante nnas and tran smission lines. The object
in this case is to get the "i" valu e to zero,
which we can do by adding reacta nce of
the opposite sign, and the "R +jX" way of
expressing the value tells us directly how
much and what kind of tuning reactan ce is
necessary .

The other way of expressing imped an ce
reduces the su m to a single number, such as
the 141.4 ohms we came up with a few
paragraphs back . To be accurate about it,
such a number must always be accom­
panied by its phase angle , so that the

•• ' 3 ·z .,

,
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Fig. 5. This "n umber line " is basis of graphical
method of determining impedan ce values. It
provides conversion from picture to actual values.

imped ance of our samp le circuit is actually
141..4L-4So ohms. To show why the angle is
necessary , and to show how to figure the
number and angle, we're going to have to
put it in so me more pict ures.

If you've been exposed to "the new
ma th" either as a student or as a sidelines

00 .... · 3 ·z .,
, I • , , ,

,
tance combine. It doesn 't rea lly show
" how, " but as we sha ll see everything fit s
properly , so the idea is workable ( the real
"how" is the combining of voltages which
we've already suffered through back in
Figs. 3 and 4 .) We sha ll ca ll t he horizontal
sca le the resistance or "R" sca le an d
the vertical scale the reactan ce or "X"
scale. "Negat ive resistan ce" is hard to find ,
so most of the t ime we'll use o nly the
right-hand half of the resistance scale, but
both halves of the reactance scale come
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into play because of o ur convention that
ca pacitive reactance is negative while
induct ive reactance is posit ive.

I f we plot our 100 ohms of resistance
from Fig. 3 and the -100 ohms of capacitive
reactan ce on the graph of Fig. 6 , we come
out as sho wn in Fig. 7 with a pair of

R
175150

Xc =-loon

125

I
I

R= loon

1007550

25

25a

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

-25

-50

-75

-100

-125

-25

-150

-X
Fig. 7. Com bina tion of 100 o hms resistance
(horizontal scale) an d 100 oh ms capacit i ve r eac­
tance (vert ical scale) gives us im pedance of 141.4
ohms at phase angle of _45°. Text explains in
detail how number plane is used to d etermine
th ese values. Only righ t half of plane is needed
because the left half represents "negative resis­
tance" values, which are seldom encoun tered in
practice.
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Fig. 8. These are the four equations which are
used to convert from "polar plot" impedance
expression (2 ohms at phase angle (I) to "rectan­
gular plot" or "complex " expression (R + jX).
Vertical bars on either side of "Z " in equations
mean "absolute value without regard to sign."
Sketch iden tifies variables with respect to Fig. 7.
"Arctan" means "the angle whose tangent is."

ohms away from the zero point.
To ma ke sure that the one point repre­

senting the combination "IOO -j IOO" ohms
is und erstood , we must add the <-4S o

phase angle info rma tion. This angle defines
a line which starts at the zero point and
goes on indefini te ly at a 4S-degree angle.
However, t he line and the 141.4-ohm circle
can cross each other only once, at a single
point, and so the two toge ther make our
impedance specification exact.

Now that we're on reasonably solid
ground with resistance, reactance, and
impedance, we can turn our attention to
the question of how like reacta nces
combine in series circuits. So long as it's
the same kind of reactance , and assuming
(it's important to note that th is assumption
can hardly ever be achieved in practice)
that each reactance is completely indepen­
de nt of every other one in the circuit, they
will simply add together like resistors
would. What they will add, however, is
t heir reactance rather than their capaci­
tance or their inductance. Two capacitors,
each having 100 ohms reactance by itself,
would produce 200 ohms reac tance when
connected in series. A quick look at the
reactance equations will show that this is
the same as one capacitor of half the
capacitance.

Most textbooks have a st ring of equa­
tions for you to memorize in this respect ,
in order to calcula te the total effective
capacitance of any number of capacitors
connected in series. We're showing you the
equations as F ig. 9, but you don' t really
need them. All you need do is figure out
the effec tive reactance of each capacitor at

dashed lines. The point at which these lines
meet represen ts the co mb ination of 100
ohms resistance and -100 ohms reactance.

We can now draw a straight line from
this point back to the co mmon zero point
of both lines, and this single straight line
represents the combine d impedance of the
circuit.

If we measure it, we will find (assuming
that out illust rator remains accura te in his
work) that it comes out to the same 141.4
ohms that we found by arithmetic before ,
and that it is at a AS degree angle fro m the
resistance scale.

These are the same figures we worked
out previously, and so prove that in this
case at least the graphica l so lution is right.
It will be in all cases, because the graph is
an exact cha rt for this particular problem.

Rather than drawing the graph and
measuring the impedance line and angle,
the no rmal practice is to calculate the m
from the relat ionships of the right triangle .
The impedance line is the hypotenuse of
the triangle, while the resista nce and the
reactance are its legs, so that Z2 must equal
R2 + X2

. The trig functions of angles save
us the need of working out all of this,
because the phase angle can be determined
by using the ratio X/R an d find ing the
angle which has this ratio for its tangent.
This angle is the phase angle of the
impedance; the cosine of this angle is equal
to the ratio R/ Z, while the sine is equal to
the ratio X/Z, so that with a table of t rig
functions we can get both Z and phase
angle if we know R and X, or can get R
and X if we know Z and phase angle. Figure
8 "Shows all the appropriate equations for
converting from one way of expressing
impedance to the other.

Before we leave Fig. 7, though, we
should pause to see why it's so importa nt
to always include the phase angle whe n
we're talking about impedance if we don 't
use the "complex" method.

We found, using Fig. 7, that the imped­
ance of our sample circuit was 141.4 ohms
of pure resistance, 141.4 ohms or pure
reac tance of either sign, or any co mbina­
tion of R and X which would bring us to a
point lying on the circle in Fig. 7,
because every point on th is circle is 141.4

Ill - VR2+X 2

8-ARCTAN (; )

R-ill cos e

x- J III SINS
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some arbit rary frequency such as 159 k Hz
(w hich will cancel out all conversion
factors if you use it ) , then to tal up all the
reactances and convert the resulting total
reactance back to a single value of capaci­
tance by reversing the conversion formu la.

The same trick works with inductors ­
but if you use a f requency of 1/159 MHz for
them, you'll find that it boils down to
simply adding up inductances the same as
for resistors.

The same trick works for parallel cir­
cuits, if we use a couple of other charac ter­
istics which are related to reactance and
resistance but are no t the same thing.
These are " susceptance," which is the
recipro cal of reactance, and "conduc­
tance," which is the reciprocal o f resis­
tance. Susceptance is abbreviated B, and

Fig. 9. General equation for determining effective
value of several capacitors connected in series is
shown at top. If just two capacitors are involved ,
simplified equa tion a t bottom may be used. Since
both these amount to an addition of suscep tances
(see text) and conversion back to reactance, they
also apply to parallel resistors and to parallel
inductances, by su bstituting " R" or "L " for "C"
in the appropriate formu la.

conductance as G. Impedance, too, has a
reciprocal - " admittance," abbreviated Y.
In paralle l circuits, j ust total up admit­
tances ; in series circuits, total impedances.

Sin ce like reacta nces in series behave
just like resistors in series so far as total
effec tive value is concerned, and since
Ohm's Law ho lds for ac as well as de when
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,

we subst it ute "Z" for " R" in th e equa­
tions, it's only natural to expect that ac
voltage across a series string of like
reactances would divide jus t as' dc voltages
do across a string of resistors.

The expecta tion is correc t. In similar
fashio n, the current through parallel
reactances of like sign will divide just as dc
divides among parallel resist ors.

All of this fo llo ws q uit e na turally from
a conclusion which you may have already
reached but which we have wai te d until now

Now for the first time an S.S. monitor
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to point out : Both "resistan ce" and
"reactance" can be thought of as being
merely special types of " imped ance,"
because any pure resistance can be ex­
pressed as an impedance of Qdegrees phase
angle or "R± W: ' while any pure reactance
can also be expressed as an impedan ce with
±90 degrees phase angle (or " Q+jX").

This way of looking at "resistance" and.
"reactance" as being merely forms of
"impedance" lets us consider the ohm as
always being a measure of " impedance," in
all cases. The enginee r's definition of both
impedance and ohms is based on this ; an
"ohm" is the ratio of voltage to cur rent in
th e circuit , and any quantity measured in
"ohms" is an "impedance."

From these definitions, we get such
fac to rs as th e plate resistance of a vacuum
tube, the inp ut and output impeda nces of
amplifier circu its , an d many more. We 'll go
into them in more detail later , when we
need to . Right now, we 're st ill working
with the basics and building o ur founda­
tions.

What ab out such things as "rf resis­
tance" and "skin effect '! " Both of these are
effec ts due to impedance, and particularly
to inductive reactan ce.

In the next installment , these areas will
be covered in depth . Since they are associ­
ated inseparably with the theory covered
here, the next chapte r will be a continu­
ation of " Part II" in the series, and the
figure numbers will continue to th e
seq ue nce already established.

To pre pare yoursel f for the ba lance of
the discu ssion , do a little ext ra st udying of
th e Part I text involving flu x lines and
current flow. . . .Staff -
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NEVER SAY DIE (con t. f rom page 9)
construc tive cri ticism will be fou nd In QST,
which puts th e ball in our cour t.
Lobbying in Washington

If we don't have Hie support of our own
country, how can we expect to ge t the support
of e the rs? We need the unqualified support of
the U.S. delegat ion when the next lTV confer­
ence comes up. The U.S. delega tion is by far the
mos t important one at the lTV for two basic
reasons...fir st of all because the U.S. has so
man y sub tle means for coercing othe r coun tr ies
into going along with it s policies...and seco nd ly
because th e V.S. team dwarfs all the others and
thus has representation in force on every possible
com mittee. Smaller coun tries have ( 0 choose
which committees they will serve on, and just
shrug about those they can't manage. The V.S. is
on all of them and thus has a finger in every pic .
This gives the U.S. q uite an advan tage over all of
the othe r countries.

Do we have our govern ment behind amate ur
radi o 100%1 No, we don 't. Our governmen t, like
all o the rs, bends in the d irection of the pressures
being brought to bear. The one rad io service that
is conspicuous by its to tal abse nce in the past has
been ama teur rad io. Virtually our on ly friend at
cour t has been Sena tor Goldwater, and he has
done fabulously for us. But it is rea lly unrea son­
able to expec t Barry to neglect his responsibilit ies
to Arizona and keep up the pressure for ama te ur
radio tha t is needed to counter the constan t
pressures from all of the other rad io services.

I wonder if you have any idea of what is
involved in lobbying for ama teur radio? This
means getting in to see senators and representa­
lives to discuss with th em the importance of
amateur radio to their state and to them. It
means getting ama teur radio achievements into
the congressional record at every opportunity .
Now, as you probably know, you don't just walk
up to the senate office building and sit down to
talk with a sena tor. He has a schedule tha t is
filled some times for weeks ahead and you have to
work your way into his sched ule at his co n­
venience, not yours. It also means a lo t of
wait ing, because just before your sched uled
meeting the sena tor will be called to the floor for
an impor tant debate or vo te and you have to wai t
until he gets back or else get on the list for
another ap pointmen t nex t week or even nex t
month .

You have to do a lot o f your work by mail,
too . The sena to rs will have q uestions that you
will have to research for them. Most of them get
letters from ham constituents every now and
then and they want some way to get the right
answers for these questions as qu ickly and simply
as possib le. Yo u can help, but it means time and
work. . .and letters.. .and phone calls.

AU this is groundwork. Then sudde nly along
comes some legi sl ation having to do with amateur
rad io. At this time you need every con tact and
friend you have made to get the bill into
perspec tive and to round up the votes you need
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to get it through, stop it . or amend it. You have
to know who to con tac t at the FCC to ge t the
right answers...a t State...etc.

Or perhaps an FCC docket comes up that is
important. You can bet that pressure from
congress will have a measurable effec t on the
outcome.

How many of you can te ll me who this
importan t man is that we have in Washingto n
lobbying for ama teu r radio? ls there an ARRL
representative wor king for us there? You know
the answer is no , there is no representative of th e
ARRL lobbying for us in Washington. There is
one man in the U.S. that is registered to lobby
for amate ur radio and only one... m e!

I make the two-hour drive to Boston, the
hour flight to Washing ton, and ge t in to see
everyone I can d uri ng the short times that I can
get away fro m 73 and Rad io Today, bu t I wa nt
you to know that you are leani ng on a migh ty
wea k cru tch when yo u depend en tirely on me to
beat the dru m for ama teur radio . I would much
rather spend my time up here in cool New
Hampshire than down in sweltering Washington
. . .and my wife feels the same way abou t it since
she has to mind the store while I'm away. Please
ask you r ARRL director why our hobby can' t do
any better than me for a represe n ta tive of
amateur rad io.

More JY I
Severa l ama teurs, after reading my report on

J ordan, called me long distance to than k me
personally for wha t t hey considered the mos t
important ach ievemen t of my trip . ..a vo te for
amateur radi o at the ITU. Hundreds have called
me on the air to thank me for giving them a new
coun try. Letters of complimen t con tinue to
come in from all over the country (nothing heard
from ARRL yet), plus one sour note from Dave
Mann K2AGZ.

Dave writes that ··AII my Zionist friends have
been giving me the business," because the JY
article was "pro-J ordan" at a time "when sho ts
fir ed in J ordan are killing kids in Israeli school
buses."

Zionists, above all else, should not be so
comp letely o ut of touch with wh at is really go ing
on over there. I do not believe that the J ordanian
army is in any way involved with the fedayeen
commando attacks. With some 25,000 fedayeen
overrunning their coun try, the Jordanians are
vir tually help less to seriously curb these Pales­
tinian refugees. The money and sup plies for this
guerilla army are provided primarily by Libya
and Saudi Arabia, with none coming from
Jordan, as I understand the situa tion. The feda­
yeen commandos are paid almost four t imes the
money that the Jordanian army ge ts, by the way.
And they are better supplied.

Where does all the money come fr om for th e
commandos'! The path, as it looks to me, is first
from your pocke t to your local gas station or fuel
oil dealer. From there it goes to the b ig oil
companies. They send it to the Arab o il coun-
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tries, who in tu rn send it to the commandos. I
migh t poin t ou t right here t hat Jordan has no oil
whatever.

Perhaps the serious Zion ist would d o best to
conside r an electric car, or at least one of the
foreign cars that use about one third the gasoline
that his Cadillac docs.

Those of you who have been fo llowing the
poli tical situation in the Mideast know that the
moderates in Israel and the Arab moderates are
almost in complete agreemen t on so lutions to the
problems of Palestine. Unfortunately, the
extremists on both sides are preventing the
moderates from getting together and accomplish­
ing any thing. I d on' t think that anyone would
characterize King Hussein as other than a moder­
ate.

Indeed, early in J une the gu lf between the
Jordan government and the commandos resu lted
in bloody battles, with hundreds killed in
Amman and King Hussein almost assassinated.
The announceme nt of more arms for Israel from
the U.S. triggered off this fight, a reaction to the
commando feeling that Hussein was too friend ly
to the U.S.

With Israel getting more U.S. arms, and with
none being sold to J ordan, the U.S. may finally
force King Hussein to make a deal with Russia,
tho ugh he has obviously been ex tremely reluc­
tant to do th is thus far.
Bum Rap

Repor ts are rampant that K2 IXP (Larry) will
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be active from the Laccadives (VU4), but o n the
other hand many seasoned DX ops remember
tha t VU2NR (Raju) , the presiden t of the Radio
Socie ty of India has been tryi ng for several years
to get permission to go there and without
success. I may be doing Larry an inj ustice, bu t I
was a bi t annoyed to get the report that he had
been invited to Jordan b y King Hu ssein, only to
be attacked as he tried to en ter the country. I
was there and talked with Larry whe n he was in
Am man and I know wha t happened. The incide nt
was unfortunate, undoubted ly, but it was
nothing like that.

When I contacted Larry before my trip to
Jordan he was opera ting as K2I XP!4X4 and
mentioned that h e and his wife migh t come over
to J ordan while I was there. When he arrived in
Jordan he got into trouble almost immediate ly. I
was in the middle of my conferences with the
government heads while setti ng up the Royal
J ordanian Amateur Radio Society and couldn' t
ge t away to see him. By the next day he had left
the cou ntry.

Larry explained on the phone that he and his
wife had been in downtown Amman looking
around when one of the commandos attacked
him. Other commandos came immediately to his
rescue and rushed him to the hospital fo r repairs.
After a good deal of checking on this I fou nd
some con fusion about whether the argument
started over his wife getting pinched (she was
wearing a short miniskirt, which is bad tas te in
Amman) or his taking pictures of some com­
mandos. At any rate the commandos were most
apologetic about the matter and offered to escort
them anywhere they would like to go in Jordan.

When I mentioned the inciden t to His Majesty
that evening he said tha t he had heard nothing of
Larry's coming and offered his sincere regret for
the trouble and asked his secretary to check the
next morning and see what could be done to
help . Pat checked and found that Larry and his
wife had already left for Syria.

The Opinions Expressed . etc.
Unlike any other ham magazine that I can

think of at the momen t, the opinions expressed
in articles, letters, and editorials, other than by
the publisher, in 73 d o not necessarily (or even
usually) coincide with tho se of the publisher.
Only 7 3, of all the magazines, recognizes the
impor tance of an outlet fo r more than one
person to make a fool of himself.

How About a Sked?
Since I would like to get info of in terest for

our news pages, DX news, and stuff like that,
perhaps it would expedite matters if I could get
on the air on a specific frequency at a specific
time fairly regularly . Let's give it a try and see
how it works.

On nights when Lin doesn't yank me off to
the movie or I'm no t out of town at a hamfest or
some thing, I'll listen on 14,300 at 0 200 GMT for
any calls. . . . Wayne _
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WE BLEW ITt
73 left out some important sketches

from E.R. Shepherd 's June 1970 article
entitled "The 663 Beam." The top sketch
sho ws element networks and spacing. The
second sketch sho ws details of element
construction. The bottom shows the setup
of the re mote dipole.

Sorry about that.
. . .Ed.

$595.00
This is Brute Power in a Coo l Per­
former. 1600 watts CW into a dummy
load without f lattopping. Designed
for the ser ious VHF'er who wants the
BIG SIGNAL on six meters.

HORIZON VIL
8
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OX 2000 L $649.00
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The Brute's Big Brother. 2000 watts
PEP i n p u t SSB 80-10 meters.
Raytra ck's exclusive Toroid and Air
Inductor Combination provides t he
highest effic iency on all bands ava i l­
able at any pri ce.

GET IT FROM " G RID:' W4GJO at

THE HAM SHACK
Tel-Appliance ctr., Inc.

1966 Hillview St.
Sarasota , Florida 33579

(B13) 955-7161
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",.--"--,-N",,,E.ED CRYSTALS?

AIJ

.~7f::f 48 hr.
DELIVERY

adv i~ed by my l~wyers t hat
au goons don 't eve r proaf~

~. ~ 1'0, ,~~TI';~~
yr . J,';.(BQn
I insist th&t you print cv
should be boiled in oi l ov

84

JY1
Hooray for J Y l. Now stop play ing favorites

and get thee over to 4X4-land pronto. Lox and
bagels to you.

I'm quite sure that Wayne d id a masterful job
in getting the Jordanians on the air by getting
them started with two classes of license - also

(cent . on page 88)

73 MAGAZINE

Article Non paym ent

73 has received a number of letters from
reader-authors who complain that they are not
always paid for their efforts. Many of those who
write ask that their names and letters be held in
confidence (understandably). Others are quite
willing to be quoted. Here are a couple of letters
in the latter category. These are represen tat ive
lett ers of complain t. For o bvious reasons, 73 has
not been able to veri fy the claims.

A nonymous
Clifton N J

Wayne had complete control of a difficult
(DX) situation. It was a real pleasure to hear
him.. .in his quiet and forceful way. . .chasti se
inconsiderate breakers from other areas who kep t
calling when he specifically called for sixes. . .

Steve Cerwin K 60JO
4 L ongfellow Rd

Mill VaUey CA

The cover pix and art icle about Hussein (June
1970) is num ber one! (T hat wasted space given
for ar ticle introductory pages is number ten
tho u.)

.. .Ed.

I wrote an article for CQ two years ago and
they still haven't paid me. You can find my
article in CQ, Nov. '68. The amount is over $ 150.
The attorney general informs me that he can do
nothing about it, so feel free to use my name and
article and date a.. you see fit.

Neil I ve rson W7PVF
2640 S . 133
Seattle WA

You might contact postal authorities and see if
advertising author remunera tion without follow­
ing through might constitute mail fraud.

Could 73 sugge.. t an attorney who has had
experience handling cases against CQ? I am
interested in bringing "breach of con trac t" pro­
ceedings against Cowan over a booklet man u­
script of mine he con trac ted to publish bu t won' t
get on with and refuses to return my material.

John S chultz W2EEY
ArabeUa S t . 18

8 Munich 81, Ger m any

Wayne is answering your letter personally.

S t an Pua;h W A 7KSC
2521 N . Pro ctor

T acoma WA

• Radio 'mateufs' Prefius
b, Countries!

• A.II.R .L. Phonetic Alphabel!
• Where To Bu,!
• Great ctrere Bearinls!
• International Pastil

InfOrmation!
• Plus mueh more!

See your favorite dealer or
order direct (add 2SC fo r
mailing in U.S., Possessions
& Canad a. Elsewhere add
SOC ).

GET YOUR NEW
ISSUE NOW!

Over 283,000 QTHs
in the U.S. ed it ion

$7.95
Over 135,000 QTHs

in the OXedition
55.95

SPECIA LS

I' RAO IOAMATEURI16 k
la

c a 00 INC

Dept. 8. 925 Sherwood Drive
lake 8luft, III . 60044

• QSl Manalers Around thl
World!

• Census of Radio Amateurs
throulhout the world!

• Radio Amateurs ' License
Class!

• World Prefix Map!
• International Radio

Amateur Prefixes

These valuable EXTRA teateres
included in both edit ions !

WilTe FOi
FilC

BiOCHlliCI

ORDER DIRECT
with check o r money o rder to

Special Quantity Prices
to J o bbers and Deal ers

We have in stock over six million crystals
which include types CR I A/A R, Fr24 3,
FT241, MC7, FT249, HC6/ U, HCI 3/ U,
etc. Send 10¢ fo r our 1970 c atalog wit h
oscillator ci rc ui ts, listing thousands o f fre­
quencies in stock for immediate delivery.
(Add 104 per crys tal to above prices fo r
shipment 1st class mail: 15¢ each for ai r
mail.)

Colo. T V trY5ul (3579. 545K H z) wi•• IUds '1.6 0 4 ro r 5.00
100 K ill[ fr..qu......y standard "ryllal ( He 1 3 / V I 4.50
10 0 0 K ll z f ....qu..nr)' standard (liC 6 / U I 3.50
Any CB " .Yltal . tranl. or .toc, 2 .2 5

(u; .... pl synlhnu... ('rYltal.)
Any .. mat .. ur band ('rYlta l in F T-2 43 holden 1.504 for !l.0 0

( f'.".. pt 8 0_1 6 0 m .. ' .... l
Any marin.. frf'quf'nry (!leG/ul 2.85
110.., .., .. . trystal. in FT·243 ho d.... 2.50
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VHF A N T ENN AS
T his handbook is a complete collection of up -t o ­
date information about VHF and UHF antennas.
with design hints, construction and theory . If
you've been wandering what array you need, this
book will give you enough back ground to make t h e
r ight decision. $3

A DVANCED CLASS STUDY G UID E
128 pages of up-to-the -minute simplified theory .
w ri tten w it h the beginning radio amateur in mind .
This unique book c ove r s all aspects of the theory
exam for the Ad vanced Class license and has
helped hundreds of hams to sa il through the
exam. . .nothing else like it in print. $3

D IODE CIRC U ITS HANDBOO K
An inva luable reference b o o k . Covers r ec t i f i er s,
mix ers, detec tors, modulators, F M det ectors, noise
limiters, AGe, BFO/Q-mu l t ip l ier, AFC, Varicap
t u n i ng au d io c lippers, balanced mods, field ­
strength m et e r s, RF probes, zeners, control ct r ­
c u its, et c . 11 1 different circu its. $ 1

PA RAMET RIC AMPLI F IERS
For the ham who wants to work OX on the bands
about 432 MHz, there is nothing that can beat the
gain and noise figure of a paramp. This book shows
you how they work and how to build and use
them. Lavish ly il lustra ted wi th photographs and
d rawings. $3

COAX HANDBOO K
I n vatoabte book for t h e h am o r the l ab a nd fo r
everyone else who doesn't want t o have to keep a
w h o l e l ib r ar y on hand for reference...or even
worse, have to w rite to t h e manufacturer for coax
spec. $3

HAM TE LEV ISION
The Amateur 'retev tston An thology IS a c o llec t i o n
of the technical and construct ion articles from
t h e ATV Experim enter, ed ited by W 0KYQ. If
you 're in terested in A TV, this i s the book fo r you.
I t c o v er s the gamut f rom the simple to th e
complex in amateur t e levi s io n equipm en t . $3

73 USEFU L T RA NSIST OR CIR CUITS
If y ou ' ve been looking for a transisto r circuit to do
a spec ia l job, chances are there is a circuit i n this
book that wi lt give you a head start . It COver s
ci rcui ts for audio , rece ivers, transmitters a nd test
eq u i p ment. $ 1

INDEX TO SU RPL US
Do y ou have a piece of su rp lus equipmen t th a t you
want t o convert bu t can' t f ind an article? I f so, t his
is the book you need. I t li st s a l l o f t he su rp lus
art icl es and conversions i n popular e lec tronic and
amateur magaz ines f rom 1945 to 19 6 6 . $ 1.50

D X HA NDBOO K
Includes giant world country ·zone wall map.
Articles o n aSL design secrets, winning OX con ­
tests, exec rules, OXpeditions, reciprocal licen­
sing and many more. World postage ra tes, WAZ
record l ists, time char ts, p ropagation , e t c . Special
ham maps and bearing charts. A m u st for the
OXer . $3

SIMP LI F IED MATH
Does math sca r e you? - It shou ldn't. Th is eesv.to ­
understand b o o k ex p lains the simp li fi ed expo ­
nential system of ar i thme tic , simp l e formu las,
logarithms, and thei r application to the ham
shack . sac

,

FM ANTHOLOGY
Vol. I. Th is book is largely a co llection from FM

Bullet in, edited by K6MV H and WAB UTB,
The mate rial is taken from the ed it ions of
February 1967 through Feb ruary 196B,·$3

Vol. II . This book contai ns selected techn ical and
construction articles taken from FMMaga·
zineafter March 196B, S3

••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

•••••••• • • • • • • • • • • • • • •• • • • • • •••••• • •• •• • •••••• ••••••••• ••••••••••••••••• • • ••••••

City •....•.•............. .. .... ..•.. .. .. State ... .•.•..... .. .• Zip
Books ship ped prepaid in US and Canada.

•••••••••••••••••••••

V HF An t e nnas $3.00
A d va n c ed Class $3.0 0
Dio d e C i rcu i ts Handbook. $ 1.0 0
Parame tric Amplifiers ... $3.0 0
Coax Handbook . . . . . . $3.00
Ham Television $3.00
73 Transistor Circuits 51 .00
I n dex to S urplus - . $1 .50
OX Handbook 53.00
Simplified Math 5 .5 0
FM Antho logy 5 3.00

Please send me th e becks checked at left :

Name ....................... .... ... .. ... ...•..........•.... .. Call

Address

73 Magazine
Peterborough, N. H. 03458

••••••••••••••••

•• •• ••••••••

•••••••••••••••••••••
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TWO GREAT E&E HANDBOOKS
•

radio
handbook
Willinrn I. 0 ..... WBBAI

RADIO AMATEUR'S

HANDBOOK

Regulady ...$ 12.95 1 A STEAL at $ 10.
The Radio Hand book is by far the biggest

and the best handbook in print . Here is your
chance to ge t th is great book at a substantia l
discoun t, if you act fast . We have a limited
quantity on hand and when they are sold that
will be the end of the bargain .

The Radio Handbook is the only handbook
thai has all original material rather than just
reprints of magazine articles. The hundreds of
construction projects were built specially for
this handbook by top amateur radio bu ilders.
Hardbound. with some 850 pages of theory.
const ruction projects. and reference data cover­
ing every aspect of amateur radio.

... a sellout
at radio stores from coast to coast!

Want to build a repeater?
Or improve your existing site?

Whether you're a newco mer or an
oldtimer, you'll f ind " The Rad io
Amateur's FM Repeat er Hand­
book " to be t he most va luab le
repeate r aid you can get.
The Repeater Handbook con tains
208 pages of useful, hard-to-come­
by in forma tion , and it 's wr itten in
an in teresting, persona l vein.

GET BOTH OF THESE GREAT HANDBOOKS - ONlYS15.00

Use the coupon t o order
t he Radio Handbook,
the FM Repeater Hand­
book , or the special two­
book package.

....I'

r-;; - - - - - - - - - - - - - - - --
I M AI L TO 73 HAN DBOO KS, PETERBO ROUGH NH 0345B

II NAME CA L L _

II ADDRESS _

ICIT V1STA TE;c;-_ = = c;-;:;-:-:= = = :: ZI P=-=--=--=-"..,­
IDRadiO Hndbk D FM Repeater H nd bk D Bo th HndbkS

JI I enclose S10 I enclose $6.95 I enclose S15
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Club for Blind Amateurs:

1(1TPX
Perl(ins Radio Club

T he hobby of amateur radio has ap­
pealed to so me students of Perkins

School fo r the Blind in Water town , Mass.,
so much so that they have fo rmed a ra dio
club. There are eigh teen me mbers in the
club wit h president George Henault pre­
sid ing. He is shown here ope ra ti ng the club

Dick Gonyea, an electrical engineering student at
Northeastern Un iversity volun teers three hours a
week to help th e younger members achieve their
novice licenses. Glenn Grim es and Paul Burk h ardt
are study ing Braille sch ema tic d iagram s under
Dick's wa tchful eye.

A UGUST 1970

Ted Filteeu, a previous president, is learning to
build a transmitter with the help of Jim
Dossett, KITIH. J im makes available h is Thurs·
day even in gs in or der to help th e members at
Perkins. The sim p le CW transmitter that Ted is
building as a project will be operational when
finished.

sta tion , cons is ting of a Centra l Electro nics
200 V with the matching 600 L linear. This
equipment len ds itself well to opera tion by
the stu de nts for there is no loading in­
volved . The rece iver is a Hallicra ft ers
SX- IOIA . T he antenna is a Mosley TA-33
beam on a 75 ft Tristao crank-up t ilt-over
tower. Mr. Paul Bauguss, IVA I CAQ, the
faculty adviser, is responsible for mu ch of
this fine gear.

The Perkins' Radio Club KITPX has
been in existence fo r about seven years an d
shows no sign of diminishing.

Henry Champ agne

87



AN /SGC·1

RT·175A/PRC·9

RT·176A/PRC·10

AN /URC·32
MD·522/GRC

Stewart M a cKenzie
1 6 182 Ballad L ane

Huntington Bch CA

Larry Vine s WA 4 WIA
1 645 D obbs Ln
Birm ingham AL

My apprecia tion for Wayne's untiring effor t in
the area of bringing about a better understanding
between the U.S. and o ther coun tries. With th is
kind of leadership in our ama teur radio ranks, we
find a "challenge" and "incen tive" to follow up
with each opportunity to bring about deeper
understanding and brotherhood. It is with
renewed interest that I now opera te my sta tion.
It is good for you to know tha t you have much
support in your efforts to streng then ham radio
at home and abroad. The amateur ranks need
wha t 73 is giving!

Thanks to Wayn e for what he d id for Hussein
and for all of us. In impact, it dwarfs another $50
million in lend-lease or whatever the dole is called
these days. How about sending the King a
decent tribander and rotator so he can hear us a
bit better? Could be done on a contribu tion basis
so tha t it is a personal, men-te-man gift fro m
American hams. (I t would) keep out commercial
interests and show the man that individ uals in the
U.S. ad mire him and can see past po litics and
apparent government favori tism.

N ed Raub WIRAN
207 Thames S t.

New London CT

Edito rials

The editorial by K6MV H in the June issue of
73 in which he says, "Hancock and Adams were
the Seales and Hoffman of their time," ripped it
with me. This kind of crap is ou t of place in a
technical magazine and I refu se to pay my money
for the po litical philosophy of Mr. Sessions or

K en Mahoney K60PG
455 41st Ave.

S a n Fran cisco CA

Enjoyed read ing abou t King Hussein . I regre t
the problems he's had lately. Hope he comes out
on top of it all .

(con t. from page 84)

for (opening the door for) any ham visito rs Ural
may be planning on visiting Jordan in the fu ture.
I commend 73 fo r havi ng a very good cover
picture of King Hussein .

RT·77/GRC·9
DY-88/G RC·9
PP·112/GR

Tell our advertisers
you saw it in 73

P.O. BOX 9266, 7360 ATOLL A V E.,NORTH HOLLYWOOD CA 91 609

Wanted' Dead or Alive'
WE PAY HIGHEST CASH PRICES
PlUS ALL SHIPPING CHARGES

NO QUANTITY TOO SMALL OR TOO LARGE,

AN /SPA-4A Navy Radar Indicator
Mfg . by RCA

Army Radio Transceiver
A rmy Power Supply
Army Power Supply

24Vdc
Army Transceiver "A"

model only
Army Transceiver "A"

model only
Navy Teletype Terminal

Unit
Navy Rad io Transceiver
Army Teletype Terminal

Modern
WRITE OR CALL COLLECT

(213) 764·9030 (2 13) 875·2970

COLUMBIA ELECTRONICS

Used Motorola Model T43GGV 6 / 12 Mobile
w/acc $115.00

Many others • •. Write for Free Catalog

.Mann COMMUNICATIONS
p.o. Box 138, 18669 Ventura Blvd.,

Tarzana, Calif. 91356

· see the .Mann .
for FM Mobile

Box 85, Longview St.

TV CAMERA du·20 LENS KIT
Consistin g of 25mm F 1.9 lens which screws di rectly into "C"
moun t on camera. Attachments are F 1.9 te lephoto lens which screw
into 25mm lens. Adjustab le focu s & iris.

DEC SPEC IA L #4080 - A regular $97 .30 value for on ly $39.95
(plus $ 1.00 postage & insurance). Get 3 lenses for less th an th e price
of o ne. Brand new. Imfgd . by Elgeetl

Ter ri fi c bargains in TV cameras, lenses, monitors, tri pods & all
CCTV accessories in our Giant 25 th A nniversary Catalog 9 705 1
(ava ilab le Sept.) Bargain fl yers 9 70J 1 and 970M 1 - Write fo r free
copies now.

DENSON ELECTRONICS CORP.
203-875-5198 Rockville, Conn. 06066
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. . .K en

J.W. Sandbert, K6HE
1138 E . Rustic Road

Escondido CA

Mr. Mann . Please cancel my subsc rip tion and
refu nd me th e balan ce d ue.

Charles V . Thomas K5EDI
327 Mason

Hot Springs AR

H ancock and A dams w ere anti-governmen t . They
w ere members of a very vocal m in ori ty, and
w ere, only after m uch persuasive strategy, able to
swing p ublic op inion th eir w ay. The govenor of
Massachusetts or dered their arrest for insurrec­
tion, treasonous acts, etc. Th e chief differences
(as far as I can tell ) between H offman and
H anco ck are the tac tics an d m otivations. Seale
and H offman could hardly be considered as
heroes.

This expresses my apprec iation for con tinuing
excellent coverage of the significan t happenings
and affairs in Amateur Radio. 73's objective and
" involved" edi to rializing is in refreshing contras t
to the trite, trivial, and paternalistic editorial
exhortat ions of QST.

RG 196 AU 50 ohm tellon COI . ' II Clbll . Ou tsidl dilmlT... .080" RF
loa 29 db pe' 1001 .1 .ao Mhz. Si"'" pili"" ""i.ldin; ",d cond uo:1or.
U-.l lor inl"n.1 ch••• w., in;. I nnnn i coup li"ll. RF COUplinll bllWftn
n ... Itc. R.ndom 'lnglh . I,o m 3 5 1001 10 150 1001 Colo rs : bl_~.

bl"Own. blue, 11".... . oreflll'!. R~I. p,ie... '2;); pe, fOOl . Ou r (>rice 5111! pe,
loot $3,00 per 100 It ,
456 Khz an.mic: l illI<' t ... PI BF-455-A. Th.. 11111<. will help 10 ",,,pen
Ihe ..IIK:I;"' ;l ... 01 man lOll. u,l"I/ 455 Khz IF ·I. U. 1e'01i Cllhod. bill
,es;'IO' in plll<:1l of • aop8Cltor, or in 1r","lno,;zld .."'.•cro a lh. emiU...
bi . 'nino, . Imp"'e n<:l il '20 o h m, IT 45 5 Khz .• DC ' n in ",ce il inli nitl.
Imped8t\CI Incre_ tepid l... '" ... ou I...... 455 Khz. Plen ...ou , o wn LC
l illl< circu i" " ""'V low con.
1010, $1 .00 '25 lor $'2,00

TOROID POWER TRANSFORMERS
'T·'2 This loroid w'" designed 10' u$l> In I h ...b,id F.M. mob ile unil. uII"ll
e lingle B647 tubl in Ihe RF .mp, lor 30 w. n l oulpul. SchemlTlc i".
eluded . 1'2 VDC pri . using 2N 1554'1 o r eqU;"'eien l, Sec, 11 500 'J01I1 DC
out eI 70 wans, Sec. 11 2 ·6 5 "oilS DC bil.. Sec. '3 1.2 vol ll AC lor .
l ilement 01 8647 lube. Sec. , 4 CfT leedbeckwlndl"l/Io,2NI554's, 1'4"
t hick . 2 '4" die, $2.95 ea. ·2 lo r $5.00
, T·3 Has I powde~ i,on co,eeOO il buil l like. TV II... ba::k trem/or"*"
OP"'II," eI Bbout BOO CPS. 12V DC Pri. usi"ll 2N442's Or equ i"el ent. DC
Oulpul 0 1 V/OBLR 4 75 ,,0 1ls 90 wall., CIT leed back wiOO inll lor '2 N442',

$2.95 ea ·2 lor $5.00
TRANSFORMERS

P·7 117 VAC Pri. Sec. ' 1 1B5 VAC@120ma. Sec. ,2 6.3 VAC 1iil 4A.
Oouble HI li Shell Ma il Bo. T...p". SX 146 1VPI· $2.75 ea.·2 for $5.00
e.s 117 VAC Pri. Sec. / 900 VAC @ 300 ma, Sec,1I 2100 VAC @1 0 me.
Bi... Sec. 11 3 12 ,6 VAC@AMP.WI. 16 '1, Ibs. Double He lf Shell $ 4 .50
P·10 11 7 VAC P,i. Sec 11 1960 VAC C.T.@ 160me. Sec. 11'2 425 VAC
C.T, and lllP al 100 VAC 10 me 8iM, Sec. 13 12 ,6 VAC@ 4.5A Double
Shell Ma il Bo. Iype, WI. 8% Ibs $3,75
Outpul Iranslormers. all l ...pes 59 c""'" Or 3 for $ 1.50
DT· 1 T,ansino, TO·3 Po ....r Oiamond.. Imp. 15 o hms to 3.2 ohms DC
Res. P,i . .60hm. Sec..3 ohm.
OT·2 Pri, Imp. 7000 ohm. Sec. 3-2 end 500 o hm lor Phonn or 70 vol t
line 3 walt'. Full $IIielded Ooub;e Hall Shell.
OT ·3 Pri. imp, 5500 ohms. Sec, 3.2 ohm., SC 122 IVpe,

All p,ices F .O,B, All ....;ghn listed are ne t. Pi eliow 10' plCklllli"ll.
Please ellow enough lor poSI_. We will , et u,,", .n e.tr•.

Mixed Metaphors
D ear Editors: Been reading 73's commen ts on

ARRL. Now 1 have no howdy do fo r eithe r of
you. Bu t 1 think you are looking for someone to
fight a war fo r yo u. If you have all the answers,
why in Hell don't you grab the bull by the horns
and take over. You remind me of a young
sno tnose - along with the ARRL! Grow up. Kid ,
if you can' t face the music, get ou t of th e
compet ition game. Soon as I find the QTH for
" past life" ex tension am going to su~scribe for
li fe just to see how long you ta ke growing up.

Mr. L. Venzor WA9PAH
3011 South Ave.

Chicago IL

TOWER
COMMUNICATIONS

1220-22 Vil la s-.. Racine, WI 53403

Getting a
QRF

complex?

J . Brousek
4704 Bragdon
Cleveland OH

Alfred Smith WA2TAQ
11 Irving Place
Lynbrook NY

SEND YOUR ORDER OR INQUIRY TO

BOX 1201. CHAMPAIGN IL 61820

$24.95 ppd.MODEL RPC-3

Install the fully-guaranteed
RPC-3 SPEECH COMPRESSOR
in your HW-100. SB-101, SB-401

or any other rig.

Boost your ego
AND your talk-power

for $25.00

Rp ELECTRONICS

73's Study Guide
I am pleased to renew my subscription to 73

for anothe r three years. 73 has shown a vast
improvement over the last several years and is
making a great con tribu tion to amateur radio
with the license study course you so wisely
published. I find th at o ther magazines are either
too technical o r have just deteriorated. I am not
renewing my subscrip tions to these other maga­
zines when they run out. I am now a life member
of ARRL and will con tinue to support it . Keep
up the good work.

Your theory on how to pass exams should be
pu t in a book form . It's the best thorough
explantion I've ever seen. Your SSB article
cleared up a lot fo r me.

The study courses are availab le from 73 book­
shop - $3 postpaid . Specify A dvanced Of Ex tra.

One of the fellows in my office showed me
the 73 Advanced Class license handbook. I'm
mu ch impressed . As an ex-military electronics
instructor I'd judge it to be as good a discussio n
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D avid Halliburton W9EQG
10809 Old Coach Road

PotomacMD

the permaflex key
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• cliotind iY. Io lul ,.ddl..... of
"'!19M G.ID fi ....gl... -po"",.
• ulli"ot il re ,IUgl poli."'" chro.... 1995d ..l, 1.95 · sq ." 3.7.5 ' . potddl.. comp'.,
.d..... 1.15 ", wlight IOOE . ppd ulo&can.
• .i1iCOft.... lob•• f..t Jo. Ibloaity. fend a che<"k or m.o.
• IO~ US "",d. (, ....,...t.... Jor I yr. l old by moU only

James Research company,dep't: AR- K
20 willits road, glen cove n.v. 11542

of radio princip les and prac tices as I've seen. It
certain ly doesn't bear much resemblance to that
tortured language in the ARRL Handbook or my
college textbooks.

I am a newcomer to ham radio and I would
like to thank you for your Advance Class study
guide.. I became interested in radio years ago but
did noth ing abou t it. But in November 1969 I
purchased two code practice tapes (Codemas ter)
and your study guide. As a result of my prac tice
and study, I was able to breeze through the
Advanced ham license test in February .

Edward H . Stiles WA6RDB
6529 HilJDove Dr.

San Oieeo CA

~===HRI..2.E.::::VI:::.::CE~S=~~
H",e.- O_ HP7800. . • • . • • !lOlI. l V$ l o.00 ~byH"'l ,.I$4,lS

_

N;'o: till ilXI,114. . • . • • . . •.6OoI I P 1923 9Ool'
MIHL MC79lP. MC89OP ..•......... ...... $:2.00. 10/$19,SO

MC724f', MC1I19l". MCW2P. MC725P .•... Sl .05. 101$9.SQ

".... "w"_: MC788l'. MC88OP. MC767P. MC97l5Ol'.
OP AMI": SNn70lN 1011'1 . • . . . • . . . .. . . ... . .. S1.75. 7/$ 10.00

TOROIDS: In<! ~ Cfl02-06. CFI02-Q I. CF 101-02 500l
CU..CH ICtI>d<ots. l 4-0 IP.8-ICS 60C HAL DEVICES
Add "--It. ..., I".. ClImp!o1. list. BOlt 365 L, Urban". llIinoi, 61801

NEW G&G CATALOG!
MILITARY elECTRONICS

24 PAGES. cr.,,,meod "'llh 0 ""'1 Surpl os El e<:u'onl" G n r - Ihe E11"Ul
B' IlI . 1n Boy. In Ame rlc .1 II wUl P~ you '" SE ND 25<: lo r your copy
Ild llnoJeod .. UII your Unl order.

BC-64S TRANSCEIVER a l-<lbu. 435 10 500 a e.
E . ~ll~ .d'I>I'I"d fo r 2 w. y wolce or code "" H.m.
/.IoM ie, T~Ir'l l .l"" rxperln'enw, and Cl l1 . ~n.

8.nd • • Willi lUbu, I.... ,,"We< . IIWly $16 95
In r. ctory " . rlon. B H"' ND Nf:W. .. . ... •
SPEC IAL P ACKAG E O.. t 'E Il, BC-645 Tron. " elwe r. Dyn.molor nod lOll
.ce". ,,, rl ... , IIlcl lldl"ll mounl lng, VHF Anlonna mbHu. con..'" boo..

~~';~ '~::": .~ ,::,:~~:~r.•.~~.~~.g.": $26.95

Thank you very much for providing the
Advanced & Extra Class study guide. I failed the
Advanced the first time, but after read ing your
study guides I passed them both! I operated CW
99% and could not bear to lose the bes t parts of
the bands. Otherwise I d oubt if I would ever have
sought the Ex tra Class. Thanks again.

Ken WA90QE

ZIP Cod e s

Of late we are getting a lot of mail, postcards,
etc., in which some of our inquirers who write in
for catalogs, as a result of our ad in your
publica tion, are not putting on their ZIP code.
They are no t writing legibly, some of the
handwriting we cannot decipher.

It costs money to look up the ZIP codes-and
everyone has a ZIP code. Some people put down
incomplete addresses, box numbers, some box
numbers omitted completely, sometimes a dupli­
cation of a number that doesn' t coincide.

Please emphasize the importance of ZIP codes
to you r readers.

41 WOtTM St.. (2nd flJ New Yooit . N.Y. 10001 pt.. 21'2-261-4605

Jimmy J. Mistry
Bella Vista

Bandra Bombay 50,
India

Herman Lubinsky
United Radio Co.

Box 1000
Newark NJ

All right, who's the wise guy who is making it
rough on our advertisers?

H am Hospitality
I am very much interested in your Ham

Hospitality Scheme, and .hereby offer my home
for any visi t ing ham, especially a married couple or
a lady. My interest is ham radio and I am in
timber business. XYL, 36 yrs. old , is interested in
cooking, pain ting, and embroide ry . Visitors and
their children will be welcomed , and we can
arrange for their accommodation if they are
willing to share the bedroom with us. We will
allow them to use one kitchen as our food
(Indian) will be different.

This offer is made in a true ham spirit with no
strings attached.

If they wish, they can bring one latest issue of
their country's call book or a magazine. Hams
from any part of the world are welcomed and
will be made comfortable.

I

DUAL AMPLIFIER
H.. t'* o Inpul c lrculu. uch f <'edlng ••ingle 68:-11OT ' win
trl<>de .mplUle•• li S V 60 cy . pow er ...l'I'ly .
Flnu t c"",p"""""'• • SUe: s l'· ll2t"u t ' . \r,ielghl $7 95
11 lb •• S r&l>l! n~ . sprCl...L . • • • • • • • • • •

WILLARD 2 -VO LT STORAGE BATTERY
Ilalc<l 01 20 Amp.-}I ooo n . Model 20-2. Re<: h.'¥eable .
(;om".,,1 _oplil con.Inl"UOII. LIgtIt'*elgltl poly.ly-
rene conWlW r. b hSt " . Shipped d ry , 10M••laIldo rd $
a1eet roly<e. ShIWIJoc \r,i.teltl Jib.. S!:\r,; , raeh . • • • 2 .79
1(-605 INU I I'HO N E AMPl iFIER
E••Uy cannned '" b_e or oIfice bt~...,..." ,y.tem l U..... pai r
of In . toobo.. <kIn-en. 10 * . u. nI. _10 _er. Ma.Ure con­
_ ..... 11"". ...Iuble for Nwop.. f ..,torire . Flo••1 porta ..oed

~"':'. d~~:~.~. ,:,~r: .~I:",,:~' . ~~N.D•• • •• • $2.•U
EKed . Uae:I 't. ' S

HEADsn
Low Im pod......e. Wllh lit... cu.mol. ear euolt!oo• • 4-1l.. cord ....pi..,. R.-.:. ,U. SO. OUR SPECIAL PRICE • • ••• • • $2 9 5
H.... l lOped ........ ad.p&o' for ....... , •• 6~ •

G&G RADIO ELECTRONICS COMPANY

SCR·274-". ARC-5 COMMAND SET HQ!, ...... Ii... Uk. ....010._n T,.. ... _ _ .. -I:-
11 .,(0: , ,,,11.. . C..... I... .. .... T_
. _S SG IIC. .c·,u. 11•.1. \2 1 .SO •. •' ," , . ::
J . • _ . .•••. . C. 0.4 II . S O 1•. '0
.... 1 Me. . . . . .C·.IS .. • • .•• .17.... 1021 . .....
I . • " _ . . . . . . ·Z O . .. ' .... • • • . so .... '21 .10

nRNS, 15'1. DeJ-It ..l ib orde. , baLoac . C.O. D. -or- RemlU&llee lD full .
M1nI_", o rdoo. 1$.00 r . 0 . B. rt"YC. Sub)eel &0 prior ' a1 e ODd pJ1Ce c .......

AN / APR . 4Y FM & AM RECEIVER " FEl" lor S.,~lli'e Track mll l
High pr ec l. l"" l.b In.t rumenl. fo r moni,ori"ll and
me..or'''ll l reque ncy .rn:I rel.Uve . 1Ktt&! .t rength ,
3d '0 4000 Me . in 5 ' oJl!n.a; r_eo. For 1\0 v 60 cY·
cl .. AC. Bu,ll 'ln """,er ,ul'l'ly. O"gio. 1 circ ul i
di OKrom included. Checked w l.. $8
Perfecl , L1Kf: NEW. . • •• •••• •••• ••••• • 8.50
All ""'"'C un'U .ullabl. lor ob... e .
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Victor L. Steele
96 Charlo tte Street,

Port-of-8pam,
Trinidad , W Indies

-
111111

R. E. GOODHEART CO•• INC.
Box 12 20-GC, Beve'l'l y Hills. Cal if. 9 0 2 13
Phones: Area Code 2 13. O ffice 272 -5707

Versatile Plate & Filam. Transformer
C e p o t Spares fo r S P -60 0 -JX : P ri .
95/ 105/1 17/ 130/ 1901210 /234/260 v 50/60
hz . see. 1 : 305 - 0 -305 v. 150 ma. S~. 2 : 5 v 3
A S~. 3 : 6 .3 v 5A. Sac: . 4 7 lio v , %A . s ee. 5 :
7 %v. 1 % A . L8Ilend fo r pins i. g lainly
ma.ked. H 8f"m . ..aled. Add prn t. for 13 Ib s. 1 9 5

Regul. Pwr Sply for Command. LM, Etc.
PP ·l 06/ U : Mate.ed . Knob ·adj u stable 9 0-2 7 0 v
up t o 80 ma d c ; allO seIeet a n AC o f 6 .3 v 5 A .
o . 12 .6 v 2 lio A o r 28 v 2 lio A . W ith mat ing
outp",t p lu g & all tac: h . date. S hp g. wt50 Ibs19.50
Bargains which the .boye will power:
LM -( -) Freq. Meter : 125 -20 MH z•.01 %, CWo.
AM . w ith ..ria l-matched calib . book . t eeh. data.
mating p lug.
Shipping wt. 161b s. .....•.•••••• .•• 57 .50
Sam•• I... calib. book . _ .••. .•.•• • • •• 2 7 .50
A . A.C. A11A : Modern Q -5.... re ve 190-550

khz •..... . . ........ .. _. _...• .. . 1 2 .95
A . R .C . R22 : 5 40- 1600 khz rc vr w/tuning

graph . . • . • • • • . • _ • • • . . •• . • • . . . . . •17 .95
A . R .C . R32 : 108 - 13 2 mhz revr • • • • • • 3 2 .50

R-390 /U R R Rcvr : Co ll ins x t t-zerc-b eer - 00
ing. d rl ft less receiver, grtd 100% pe.feet 795.

R -39 0 A / URR has m ech . filt e rs. gnd
perfec t ....•.•••.••.... .. .. . ... 995.00

Hi·Sensitivity Wide·Band AM/FM RCVR
38-1000 MH z :, AN/A LR~5 consists of bra nd~

new Tu ne. /Converte r D V-2 53 /ALR in o .ig in a l
tec torv pack and an exc .. used. c h ec ked O K &
g.td . main r c vr R -444 m Odif ied fo r 120 v,
60160 hz . PlICked with esc h t une. is the faeto.y
e h eckout sneet. T he o ne we ope ned showed
S E NS IT IVI TY : 1 .1 u v at 38.3 mhz... O.9 at 133
mhZ, 5 at 5 38 mhz , 4 Y. a t 7 78 mhz , I It
1 gh z ; w l book & p wr .input p lug. a U for 275.00

$2538 ACQ Cost Freq"'''r Mete' for $15!
A N / U R M -79 l F R -4IU in T nnsit Ca..J: 100 kh z
t o 2 0 mhz. 7 band•• eac:h 5 0.000 d ill div.
.001 % ecev e., .0001% stabil. Meas...... & Emin.
Built · in AC 'Ply and leope for zero -bea t ing.
S ••ia l-mll teh .-d e a lib . book includ.s instruet .
E . e. e o nd.• money-baek g.ty OK . Sl'>pg
wt. 146 lb • . _•........ ..•..•• • . .. . 75.00

$2000 MASTER OSCI L.• XMT R O R RC VR
TMC VOX ·2 (0 -330/ F R I 2-64 MH z V FO, read
out to 7 p lac:es. R ...nability & stabil ity bener
t han 20 p pm. Xtel in double-contro lled ove n.
ealib. eacl'> 50 k Hz . plu. 6 >: ta l-con trolled f req.
PO to 7 5 ohm. 2W 2 - 4 MH z (fund.J . 0 .5W
4 - 64 MHz. Replace. >:tal Ole in llmtr o r 1,.1..

.. loea l o se In revr. E>:e. co ndo w ith
e ll tech data ..•....... ...... . _ • . . 179.50

oscillator/monitor
• m. .....n .udibl. ton e to monitor
th. AF o~ .ny CW hen.mitter ~rom

10Mw to I kw (, 100kc 10 10 00Mc.
U.in ll on ly .n 8 - pic"up . nt .""• .
• c.n b• ••If. trigg . r. d for code
p•• ctiu o r th. l e oti" l1 o f lo lid
.bte comj>On.nb I nd circuib.
• l id. in tuninll " p (, t •• t i" l1 AF
oocill.to. Ind pow•• ci.cuit. .
• 1& hln. i.tor. 2 diode circ uit,
. .... ... . . Ion. Idju.t, AA ..."".11.
telt ' ips , 8 " .nt.• (, ml iinn ic b..e. 1495 compl.t.,
• c.bin.t i. 16 11."9. blu k (, d... ppd usa & con.
.nodi. ... . I..minum. 3 .4 • 2 .3 • 1.2" ••nd a check o. "'.0.
US _d. (, 9... '."t..... 10, I .,... . lold by mail only

James Research company,dep't: AR-M
20 willits road , glen cove n.y.1I542

IF YOU DO N'T S EE IT HERE . AS K FOR IT I But don 't
ask (or a general Cd [idog. ..we M lieve [hat is non sen se in
SUf]?JU$. ..we ge t new th ings in amoS! every day! WE
ALSO BU YI So lell us wha t you have. condi tion . and
your asking price!

With reference to several publications ob­
served in the 73 magazine abou t accommodation
for visiting hams, I wish to let it be known that
visiting hams to Trinidad and Tobago are wel­
come at our QTH with such activities as: Island
wide tour, DXing with rig in shack, mee ting the
local ham s.. living accommoda tions with meals
only if necessary, help on current project in
shack accep ted but optional.

Hobby L icense

Your pro posal fo r a no-cod e/no-theory
"Hobby" license hit me like an invigorating blast
of fresh New England air on a frosty Autumn
morn. You are to be commended for this
imaginative, ye t practical, rem edy to a hypo­
critical situat ion which has reached the bounds of
absurdity. This pro posal merits th e wholehearted
support of hams and Cb 'ers, League and non­
Leaguers, alike. Eve n th ough 'the hour is late, it
still just might be possible under this proposal to
weld the ham fratern ity back together again.

73 Magazine is cer tainly demonstrating its
posit ive leadership in the field of ama teu r radio.
The stronEeditorial positions are doing mu ch to
close the 'commu nica tions gap" that ou r hobby
has been plagued with lately. It's comforting to
know that someone is more concerned with hams
than simply " hamstringing" them, ..

Ed Collins WN6ABG
161 Arlington Ave .

K ensington CA

Powder Puffs

I read with interest the article by Dave
Middeiton W7ZC "Ground Support for th e
Powder Puff Derby," June '70. This issue is being
called to the attention of all our membership so
they can enj oy this feature.

Penn-Jersey' YL Club will be handling the
terminus portion of the 1970 Derby at the 3M
airport . The national chairman is one of our
members and has appoin ted me as radio chairman
for the terminus. This article gives us a comple te
scope of what we may expect during our cover­
age in this public service as a club . I am most
anx ious to meet some of the race officials,
especially because our daughter is learn ing to fly
and is also a licensed amateur. We hope to see
future articles such as the one by W7ZC.

R o se Ellen Bills WA2FGS
1 7 Crai~ Place
Pennsville NJ

QSL fo r Profit ?

I must disagree and take umbrage with Mr.
Shawsmith and his sta tements in his article
"QSLing, Ham Radio's Own Con Game!" I have
been a QSL manager for several years and
sincerely believe that he has a nerve making such
sta tements and you have the same for publishing
them.

I do not intend to make a detailed legal reply
to the unfou nded allegations set fo rth therein .
However, I can say that if it were not fo r the
QSL manager, a great deal of the DXing as it is
today just would not be. The only fault that can
be found with the system is tha t there is such a
demand among awards for QSLs themselves
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JEFF-TRONICS

Send 2S¢ for catalog of surplus parts &
equipment, new & used ham gear. Free
with order.

JEFF·TRONICS
4 252 Pearl Rd. Cleveland, Ohio 44109

749-423 7

Grommets Spare Your Panel
Occasionally even the best builder will

make a boo-boo which sticks out like a sore
thumb. Here is a way to avoid one of the
most common goofs and one of the more
obvious to the casual observer.

Keep a supply of various sized grommets
at your drill press and in the drawer with
your hand drill. When drilling a hole in an
area which for appearance's sake must not
be scratched , slip a grommet on the shank of
the bit , If you should happen to force the
drill a little too much, and the bit breaks
through violently , the chuck will not hit the
chassis or panel and disfigure it.

. . . . Bill Turner WAIlABI

Gay E. Milius, J r. W4NJF
1416 Rutland Drive

V irginia Beach VA

VK4SS's article really hit home. I have been
an extensive QSLer during my 5 years as an
amateu r. I kep t close track of the last 800 cards
sent ou t, which netted 455 returns. I have
noticed several trends in QSLing: Re turns ranged
from a low of 35% on 20m SSB to a high of 80%
on 6m (SS B + CW)o 40m was abou t 50%; 15m,
60%; 10m, 65 %. CW on all the HF bands was
slightly better. DX stations were surprisingly
good at almost 70%, and that was by the bureaus.
Of about 15 SASEs sent to managers, only one
never came back. J never sent any IRCs and very
few DX cards direct.

In my opinion the worse ones are the ones
who promised QS Ls but never sen t them. For a
while on 20m I asked everybody if they QSLed
but it only ra ised returns a few percent. To th ose
few who said they didn 't QSL I still think you're
cheap and lousy and no good b ut thanks for
being honest and say ing you do n't QSL.

Stephen J . Po wlishen WAI FFO
5 3 Oak St.

East Hartford CT

which makes it essential that they be possessed.
There is hardly any need telling yo u th at if a

OX station were obliged to handle the en tire load
of his QSLs he would have no time to operate .
Then there is the little ma tter of expense to the
station which desires the QSL. But to say that a
QSL manager gains glory , financial remunera tion,
ego lift, is open to bribery, etc., is tantamount to
libel against the majority of th ose hams who take
their own time, genera lly spe nd their own
money, and exert their effo rt to reply fo r the OX
sta tion.

It appears that the foreign ama teurs do not
understand that the U.S. does not have a free
QSL bureau as most of the o ther coun tries have.
Conseq uently , when the QSL manager receives
hundred s of ca rds through the AR RL bureau for
the DX station he QSLs, it costs him money to
reply! This includes the SWL cards, wh ich come
in d roves.

I fully believe that your author has some ax
to grind with some QSL manager. But wha t I do
not understand is why you sec fit to print such
stu ff.

75.00
60.00

100 .00

' 90_00
230_00

10 0.00
100 .00

50.00
150.00
325 .00

60.00
75.00
4 5 .00

• Radio Amateurs ' Prelius
by Countries!

• I .R.R.t. Phonetic Alphabet!
• Where To Buy!
• Greal Circle Burings!
• International Po stal

Information!
• Plus much more !

GET YOUR NEW
ISSUE NOW!

Over 283,000 QTHs
in the U.S. edit ion

$7.95
Over 135,000 QTHs

in the OX edit ion
$5.95

I ' RADI OAMATEU R116 k
l.t

c a 00 INC.

Dept . B. 925 Sherwood Dri ve
Lake Bluff, 111 .60044

GUARANTEED USED EQUI PM ENT

Cent ra l E lectronics 200 $325.0 0
D rake R -48 3 0 0.00
CoUins 628 1 wI AC power supply 550.00
H ewl et t -Packard 2 12-A pulse

genera tor
H ewl ett-Pac ka rd 4 0 0 -B AC V TVM
General R adio 650-A Impedance

Bridge
G-R 667-A I nduc tance Bridge
G -R 12 17-A U n it Pu lser
Hall icrafters HT-3 7 SSB xmtr
Collins R-388 R ecei ver
BC-22 1-N F req. meter.
BC-348 Receiver w it h AC power
Joh nson C ha llenger Xmtr.
Vectron SA-25 microwave spectrum

analyzer w ith X-ban d p lug. in.

BRAND NEW.
ORA KE TC-6 T RANSM ITT ING CON­

VERTER,6·mete rs.
TC-2. f or 2-mete rs.

• QSL Manalers Around the
World!

• Census of Radio Amateurs
throuahou! t he world !

• Radio Amateurs' License
Class!

• World Prefix Map!
• Internat ional Radio

Amateur Prefixes

These va luable EXTRA features
included in both editions!

WRITE FOR
FREE

BROCHURE!
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NUVISTOR
LOW NOISE

PREAMPLIFIER

MODELS PV 27, 28,50,
144 and 220

For 27 (CB), 28, 50, 144 or 220 MC. (Also
available for 150·170 MCS)

Add this Ameco Nuvistor Preamplifier to your

receiver (or converter) to improve the sensitivity

and noise figure. Two tuned circuits also improve

rejecti on of image and spurious frequencies.

Compact. easily connect ed and low power re­

quirements, wired and tested with tube.

432 MHZ CONVERTER
MOOEL 432CA

ON L Y $64.95 pp.

L <>w Noise SUicon Circuitry . Att rec t; ve Met el ­
l ic Green Sty ling e Bu ilt ·in ac Power Supply
e S ilver P le ted Cev iti6l e Wr ite f or d eta iled Ilu. ·JAN El 8 lu re o r o rd er di rec t, speci f ying ;-f freq u enc y .

P.O . Bo~ 11 2 , Succasu nna , NJ 0 7876
LABORATOR IES Tele ,ho ne 201 -58 4 ·652 1

Please Use Your
Zip Code When

Writing 73

WE PAY HIGHEST CASH PRICE
for Electron Tubes & Semiconductors
Immediate Payment on Unused Tubes

H & L ASSOCIATES
Eli zabethport Inoustriat Park
Elizabet h, New Jersey 0 7206

( 2 0 1 ) 35 1 ·4 2 0 0

AU GUST 1970

Ideal for improving performance of surplus
FM Two-Way equipment for "NET" operation on
the 2 and 6 meter bands.

•
Write for details on 150·170 mcs and others

----AMECO----
P.O. Box 6527 Raleigh, North Carolina 27608

WE PAY CASH

FOR TUBES
Lewispaul ElecJronics. Inc.

303 Well (rescent Avenue
Allandale, New Jersey 07401

FM Schematic Digest
A COL LECT ION OF

MOTOROLA SCHEMATICS
Alignment, Crystal, and Technical Notes

covering 1947·1960
136 pages 11%" x 17" ppd $6.50

S. Wolf
11 00 Trem 0 nt Street

Boston, Massachusetts 02120
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GATEWAY
ELECTRONICS

115D Delmar Blvd.. St. Louis, Mo. 63112
314-726-6116

100 MFD.-3ooo VDC CAPACITOR ­
14" x 6" x 8"
Shipping wt. 40 lb. . $25 .00

T D2 MIC RO·WAVE GEN ERATOR­
includes all tubes; 4 16B etc.
Shipping wt. 50 lb. • .•.•.. . . .. . . $ 35.00

1000 FOOT RO LLS *22 plast ic-ti nned­
hook-upwlre.
Shipping wt. 5 lb. . $ 4 .50

WESTON STANDARD-MODEL 341
AC-DC volt-meter.
Shipping wt. 15 lb. . •.•..•. ....• $75.00

4MF D. - 2000 VDC CAPACITO R
Shipping wt. 3 lb. . $ 3 .95

6.3 VOLT - 10 AMP T RANSFORMER
115 VAC primary.
Shipping wt. 2 lb. . $ 3.95

30 VOLT CENT ER T APPED TRANS·
FORME R - 11 5 volt pnmerv c­

Secondary ou tput 24 to 30 volts ­
10 Amps. 12 to 15 vo lts - 20 Amps.
S hippi ng wt. 15 lb $ 10.00

Minimum order $5.00. Sorry, no catalog It this
t ime. Writ e for specific items. Watch for our
ads in 73. Stop in and see us when yo u're in St.
Louis.

Iqulpment for 1rade ,
1000 Watt, 200 to 400 Me Transmitter­
fIleceiver. Water Cooled final tubes. Semi tran­
sistorized, very late model (Trade Value
$1000.001

UTA-88 : 2 meter SPECIAL : 115 t o 152 Me 10
chan ne l, 10 watt, crystal contro lled
t ransceiver, compact , comp lete w ith
dy namotor and schematic. Close out
at $ 14 .95 each or AS IS , less tubes at
$7.50 each.

HEADPHONE &. BOOM MIKE COMBINA-
TION : Aircraft type $7.50 ea .

Tank type 3.95 ea.
HYCON COLOR BAR GENERATOR:

complete w ith most tubes a nd
crysta ls $2450
less tubes and c rystals 9.95

2 METER ANTENNA - tubu lar b rass with
extended whip t hat can be trimmed
to other freq uencies $2.95 ea.

VARIACS: 0 - 250 vo lt s AC, 60 cycles at 6
amps. $29.50 ea.

TRADE:
Model 551, dual Beam Tektronic in excellent
condition

(Trade value $ 595 .00)

11.l1.~~~ <00>-
1&24 S. Main Street. Los Angeles. Calif. 90015

Telephones: 749-1179 749-1170
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NEW PRODUCTS
Schematic Digest Updated

For Modern FM Units
As FM gains in popularity with ama­

teurs, schematics and data covering the
surplus commercial units seem to get ever
scarcer. A company called Two-Way R ad io
Engineers, l nc., in Boston, has been doing
something to ease the situation: This
company is publishing a very large (I I x 17
in.} 136-page volume of circuit diagrams,
photos, crystal-ordering, and alignment
information for most Motorola rigs made
during the 1950s and 60s. The book has
been updated to include info on even the
very recent Motorola transistor rigs such as
the Motrac and Motran versions. This new
FM Schematic Digest covers all the popular
models in the 50, ISO, and 450 MHz
ranges, and sells for $3.95 postpaid. Order
fro m Two-Way Radio Engineers, Inc. , 1100
Tremont si.. Boston MA 02120.

RF Power Amplifier Features
Small Size, Printed-Circuit

"Coils," Miniature Construction

A unique device that should prove
particularly appealing to the FM'er is a tiny
(2 x 6 in.) rf power amplifier that will turn
a 20 mW FM signal into 10 full watts. The
class C amplifier uses silicon transistors
througho ut and incorporates inductive
elements th at are " printed" right on the
fiber glass/epoxy board.

According to the manufacturer, the
compact unit will produce up to 15W with
30 -50 mW of rf input. It covers the 2
meter range from 143 to 149 MHz, and
requires no tu ning with respect to Ire­
quency. To be operational, all that's
needed is a small signal, an antenna, and a
12V dc power source. Unit is said to be
identical to the type featured in the manu­
facturer's line of "briefcase" marine radio­
pho nes. Dynamic Communications Inc.
301 Broadway, Riviera Beach FL 33404.
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·Srilod New ! '"lowe st Prices

SALE ON FAIRCHILD "ICs"

t'ull Adder c;:~
Buffer "
H a l f Adder .
Sh ift Regis ter .
Dual 2 Input Ga te
Dual a Input Ga te
JK F lip Flop .

Dual Buffer GuarafffeedJ W / Sp e c Sheets

2. ,:",~tts confinucus 9 to 27 vol t supply. B mV sen­
S","' lty, m.clud~s II circui fs, for p hono , t ep e reo
corders. dictetinq. TV. FM, mov ie.

$3.98
eech

23W,3A.

HIGH VOLTAGE
1 AMP l¥O'/.1

SA L E

1.00
1.35
1.65
2.25
2.96
3 .50
3.95

PIV

0 20 00"
0 3000

8 400 0
5000

0 6000
0 8 000
n 10000

'58 Decolde Counter
'5' Ol.lold Latch .
'601 Mono Vibr<lfor

NPN HIGH POWfR

UHf TRANSISTORS

o 2N3632
8o

400 mc

WESTINGHOUSE
AUDIO AMPLIFIER
* 8 Trcn,i,lon* 60 Oiod.,

* D;m. $1 49o 5".
Ior phone. tape,

Quad L atch 4.50
Decade Cou n ter " 5.50
4 Bit Bina ry Counter. 4.95
BCD Decoder 6.50

$3·95·Brand New!'"Lowest Prices

GE PA-237 2-WATT
AUDIO AMPLIFIER

8
0 RTL·908

RTl-909
RTL·912

§
RTl·913
RTl-914
RTL-915
RTL·923o RTl·960

o

TEXAS! NATIONAL¥I/. 0 SN7475
• D S N74 90

COUNTING "IC'," 0 SN7493
n SN1441

Guaranteedl W jSpec Sheets

How's "MEMORIES" for 19707

B~ol!rchild 11288 bit , $2.49

O
ollrchild '033 16 bit ,$3.98

Ph ilco ,Pl5R!00 DUol! SO bit $12.50o 4000 Bit Core Pla nes $8.50

* Hcndles 2 Amps EPOXY
1 AMP 0

800 P I V 10 for $1
P.O. BOX 942 A
lynnfield, Mass.

01940

ONLY $6.00
postpaid worldwide

73 Magazine Peterborough NH 03458

Yes... yes... yes... here is a
golden opportunity to
blow your mind on 30
back issues of 73. You
send us $6 in negotiable
secu r it ies, cash or ch ec k
and we will send you an
unbelievable miscellany
of thirty different (all
d ifferen t) back issues,
all from the 1960-1966
era. These are all rare
c o l lec to rs items, Every
one co u ld likely be wo ­

rth a f ortune to you. Who knows, you might
even find a rare January 1961 in this pilei We
don't even knew what IS in these packages. To
keep cost s d own we have had these magazines
packed into srcccv bundles by the Chimps
from Benson 's Wild Animal Farm (nearby).
Watch out for banana sk ins. - I f y ou want
specif ic issues o f 73 they are available at the
low low ( h igh) price of $1 each. Unless we
don't have them, in which case the price is
higher. - H o w about send ing a bundle to a OX
friend? Back issues of 73 are worth their weight
in unicorn dung in most countries. -Money
received without a shipping address will be used
for beer .

i ," • ..

.., -
;' ".-J,

• •

BACK ISSUE GUNSMOKE !
30", count 'em 30, stupendous tremendous
(more handbooks than magazines) fascinat­
ing enormous devastating incredibly ener-
vating back issues of 73 .

WORLD OSL BUREAU
5200 Panama Ave., Richmond CA USA 94804

PLAN 1. We fo rward your QSL. (p lease anange a1phabeti ­
caUy) to any place In World, Includlnll. a U foreill.n ccururt..s,
and to or withlll USA , Canada. and Mexico , for 44 e llch.

PLAN 2. You use o ur specia l lolC form a nd se nd us a CO py.
We su p ply QS L-make o u t QSL---d ..liv..r QSL , a U for 84 each.

PETER W. DAHL CO.
5325 Ann.tta A"e., EI Paso, Texas 79924

'rete : 915·751·4656

Good Business for sale

DOW TRADING CD.,INC.
ELECTRONIC PARTS & EQUIPMENT

1829 E. HUNTINGTON DRIVE
DUARTE, CALIFORNIA 91010 357·3763

Thousands fi Parts

CUSTOM TRANSFORMER DESIGN 4:. MANUFACTURE
W rite todev tor a free quotation on any t randormer, choke,
or saturablll reactor. Jo;ach unit will be designed a nd manu­
factu red to }' OIJ r exac t specifications . Standa rd E _I and tape
wound "C" cores are ava ilab le. Quanti tics Irom single u nlta
to production runs may bo 8t"Commoda tcd.

-0;;. m »-//~/
~ed u ce. Inl .. r..ene< .nd < 4 0' ALL Amateur Transmitters.
N",.. On All "4>"e. Sh"f1 W..e G··" f 1000 W PRoc e,ven . "h"e. World.Wide uarant""", or alts o w'
Re« p" o n Stro nge, . Com!."ele er. Light. Neat, Weatherproo.f.
,.. ,lh ~6 rt. 12 ohm reedline. S.lled ,..on.nt l,ap'. Fo' nov"e I nd 111 d .., ..diD
I mlle.. ,,' fhm,n"e, 5 'ep.nt< Inlenn•• with betle' p.,f<:ITm.ne< guar.nleed
80-40.20. 1S·10 mOle, !>I.nd•. Comple" 10~ rl , SI9 ,9S. 40·20·1 S·IO met.. bInd. ,
S4 ft (be.l 101 wo' ld·... ' dt 'holl ...... ,e«pllonl SI $,9S, . Send onlX Sl OO (" ' h,
<I'.. mol Ind Pl Y po.lmln blla nee (00 plu, po,u~e on . ,.,.,.. 1o, ...n rull pncelo'
po't'l "ld deh.ery Complele ,n,auclIOns ,neluded ,
WES ERN ELEC RON'lCS DeDI. A "'u,ne•. Neb, ..k. 6884 7
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Want info quick? Just check the box next to
the name of the advertiser of your choice in the
index below. We'll rush your name to -the firm
so you can get all the dope direct from the
source. (Don't forget to include your name and
address at the bottom.)
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PROPAGATION CHART
J. H. Nelson
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H ere's a transceiver designed for the amateur
who would rather spend his hard-earned radio
d ollar on performance than frills. The
NCX-10OO is bu il t to meet the demands of the
operator w ho needs and desires a h igh per for­
mance SSB-AM-CW-F5K r ig with solid-state
dependabili ty and plenty of power. Add to this
the co nven ience of having your transmitter
(including linear ampl if ied , receiver, power
supply, and monitor speaker in a single, com­
pact, smartly styled 59 pound package.

50 let's look at the NCX-10OO, star t ing with
the double-conversion, solid state receiver.
A fter the rece ived signal is pro cessed by a
double-tuned prese lector, a stage of RF amplifi ­
cat ion, and anot her prese lector , i t is app lied to
the first mi xer for co nversio n to the first IF
frequency. The fi rst IF contains passband filters
and a stage of amplification. A second m ixer
then co nver ts the signa l to the seco nd IF
frequency for additional processing by a 6-po le
crystal- lattice filter and fou r I F stages. Finally,
the signal is detected and amplified by four
aud io stages. The unpara lleled high dynamic
range lets you tune in weak stations surrounded

-- _., . ......•-..••••- "'''' -•• • •
~; - NCX- 1O O Q

"-
•

• • • • • •

,
-

by strong in terferi ng signals. The result? High
performance for SS8, AM, CW, and FSK.
Sensitivity of 0.5 EMF microvolt (for a 1Q db
S-N/ N rat io ).

In t he t ransmitter you'l l find th ree stages of
speech amplification fol lowed by a balanced
modulator, a crystal -latti ce filter, a filter ampl i­
fier, and an I F speech processor (c lipper) . A
mixer co nverts the signal to a first I F frequency
for processing by two crystal passband f ilters,
and two IF amplifiers. A second mixer converts
the signal to the transmitting frequency where
it is amplif ied in five RF stages before i t gets to
the grid o f the 6BM6 driver. F inal power
amplifica tion takes place in a forced -air-cooled
8 122 ceram ic tetrode wh ich feeds the antenna
th rough a pi network . Other features? You bet!
Gr id block keying for CW o Complete metering.
Amplified automat ic level control (AA LC).

So here's a package that can give y ou 1000
watts PEP input on 80 thro ugh 10 met ers. 1000
watts on CW, and 500 watts for AM and FSK _
The speech processor lets y ou do uble your SSB
average power output with minimum distor­
t ion. N o frill s with the NCX ·1000. Just top
performance.

! For complete (and impressive) specificat ions and de ta ils, write :

UY/A NATlONAL RADIO COMPANY, INC.
NRCI 37 Wash ington St., Melrose. Mass. 02176



FEATURES: • Linear dial w ith 1 KHz readout. 4-pole
crystal fil ter in first IF • a-pete LC filler in second
IF • Three bandwidths: 0.4 KHz, 2.4 KHz, and 4.8 KHz
for : CW, SSB, AM • AVe time constants opi mized
for each mode. Superior cross-modul at ion and
overload performance. Power: 120 VAG, 220 VAG,
and 12 VQC • Crystals supplied for lW, standard
broadcast an d seven shortwave broadcast bands •
Built-In speaker. Notch Filter.

The SPR·4 Is a general purpose receiver which
may be programmed to suit any interest: SWL,
Amateur, Laboratory, Broadcast, Marine Radio,
etc. Frequency Coverage: 150-500 KHz plus any
(23) 500 KHz ranges between .500 and 30 MHz.

ACCESSORIES : 100 Khz calibrator. noi se blanker.
t ransceive adapter (T-4XB), DC power cord, loop
antenna, crystals for other ranges.

, \ \ \1 11/ 1/ / /
\\' 50 1'1

\ /
,\ 0 "300 "00 ~O•


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100

