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ELECTRONICS
305 Airport Road
Oceanside, California 92054
A Subsidiary of Cubic Corporation

SIMAIfI

SWAN 1200W
1200 WATT LINEAR
AMPLIFIER WITH SELF
CONTAINED AC POWER
SUPPLY
We huilt this little gem to go with our
Cygnet 270B. But when word got around
that Swan had a 1200 Watt amp with a
built-in AC power supply, for just two
hundred and ninety-five bucks, all h--
broke loose. Production has finally
caught up with sales again, so see your
dealer soon.

ELECTRON ICS
305 Airport Road
Oceanside, California 92054
A Subsidiary of Cubic Corporation

SWAN 270B

SSB TRANSCEIVER
The 5 hand deluxe 270-B, with a power rating
of 260 Watts P.E.P., is a complete self con
tained radio station with built..in AC power
supply and speaker in one compact, portable
package. You can take it with you on vaca
tion or business trips, operate from your
motel room, your boat, car, or bide-away
cabin. All you do is connect to an AC power
source and antenna, plug in your mike and
you're on the air, with enougb power to work
the world.

The Swan Cygnet 270B is a world traveler.
And the price is a world heater! $499
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U.S. N avy Radioman F irst Class L arr y
Hollingswor th sets up personal phone
patch es for crew mem bers aboard the
f rigate Yarnell, reducin g the impact of
transglobal separa tion between family
mem bers.

._~~Tfl,,, 0 ,. ..
1--;••• '. Je.CHICAGO AMATEUR

CLUB BRINGS SUIT
Chicago. Under city zoning ord inances.
Chicago has forb idden ama teur rad io
stati ons to be set up in res ide ntia l
areas. According to informat ion pub
lished in the Chicago Daily News. the
ban can o nly be waivered on payme n t
of a special S)OO fcc.

Proceeding on the grounds that such
anti-ham legislat ion is u nconstituti onal .
a group of Chicago amate urs (the
Chicago Area Rad io Club) filed suit in
distric t cou rt, charging the city wit h
attempting to rcaulatc a service th at is
already being regula ted by the federal
govern ment. The suit seeks to have th e
U.S. district cour t enj oin the city of
Chicago from enforcing its ordinance
and from collec ting fees for waiving
such ord inances.

In supplying this information to 73
News. Art Housholder (K9TRG), man
ager of Spectronics, Inc., a Chicago
area ham radio firm. said the action o f
the city and the cou nterac tion on the
par t of the CA RC were topics of



discussion at club meet ings arou nd
Chicago and on ham rad io ne ts. Most
of the comments, he indica ted, were
direc ted against the inequitable city
ruling. He also expressed concern that
'should the court favor the city rather
than the ama teu r ope rators, other me t
ropolitan areas might fo llow suit, deal
ing a crushing blow to ama teur radi o.

NO·MONITOR
REPEATER

OPERATION PROPOSED
The ed itor of 73 , Ken Sessions

(K6MVm , has submitted a proposal to
the FCC that calls for toned repeaters
to be allowed to opera te without the
requi rement fo r UHF monito ring. Un
der presen t rules, no remotely ope rated
repeate r may be used u nless the specl-,
fled repeater licensee is monitoring
from the UHF control point stipulated
on his license. The rules make it
impossible for the sole ow ner of a
repeater to operate his repeater from a
mobile or from any site away from his
control point.

Sessions' 'proposal wo uld mak e it
legal for con tinuous monito ring to be
a ba ndoned whe n certain fail-safe
measures and tone con trol have been
incorporated into a repeater system.
Tone-burst and wh is tle-on repea ters,
u nder the proposed ruling, would re
quire no fixed-control-point monitor as
long as effec tive au toma tic measures
have been incorporated into the re
pea ter design to suspend opera tion of
the repeater when its em issions deviate
from the rules of the Commission .
Untoned repeaters wou ld con tinue to
fall under existing rules.

Lucius Seneca, an ancie nt philosopher,
once said, " It is through the essence of
letters that fr iends are, in a man ner,
brought together."

Alth ough Seneca was talking about
letters one writes, his thoughts can also
be applied to th e call letters of ham
radio sta tion WHUBDII. aboard the
guided missile frigate USS Harry E.
Ya rne II, presently circling Sou th
Ame rica on Uni tas XI o perations.

Bringing people together via ham
radi o and telephone pa tches is the
off-du ty " p leasure" o f radioman Larry
Holl ingsworth. " It is a pleasure to be
ab le to set it up so one of the men on
the Yarnell can talk to his wife or
girlfriend back in the Sta tes," empha
sizes Holl ingsworth.

Running WBq.l BOH is Hollings
worth's hobby. His main job is radio
watch supervisor and con troller a t
Yarnell 's communica tio ns d ivision.

I n st ru m e n ta l in e s tabli shing
WBUBO H before Yarnell departed her
home po rt at Newport, Rhode Island,
Hollingsworth ob ta ined an FCC license
and was designa ted supervisor of the
ama teur radio activi ty .

"It has really been fantastic," Larry
says. " We have been gone two months
and I have co mpleted almost 400 calls.
It is a real morale booster when we are
8000 miles from home. "

Uni tas is an an nua l train ing exercise
involving the United Sta tes and the
major maritime na tions of South
America. Larry and the Yarnell will
circle South America and return to th e
United Sta tes in mid-December.

A real asset of the service has been
demonstrated in situations where an
emergency is involved . O ne chief petty
officer on Yarnell received a letter
from his wife saying they had suffered
a very serious fi re in their home. "The
letter lacked many de ta ils which were
importa nt to the chief so we placed a
call home via the ham setup," Hollings
wor th stated.

A Navy wife , who is presen tly living
in Nor folk, Virginia, and whose hus
band is on the Yarnell, in a letter to
the Yarnell's command ing officer,
wrote : " Larry's efforts have certai nly
helped bridge the miles be tween my
husband and myself, and those four
wonder words, ' I love you - ove r,'
have kept us close in spite of the miles
that separate us. It is warm ing to know
there are those who understand the
voice of a loved one can make a long
sepa ration at least bearable ."

"We really have received ou t
stand ing cooperation fro m ham opera
tors throughout the United Sta tes,"
the radioman said . "A lmost all phone
patch sta tions we con tac t seem more
than willing to help us place our calls."

He does encoun ter the humo rous
aspe ct also. He was talking to an
ope rator in the midwest one evening
and the man agreed to make phone
pa tches I o r Yarnell men. However, the
opera tor's wife was using the ph one
and after ten minu tes of idle chatter
over the airwaves, Holli ngswor th fi nal
ly had to thank the man and sign off.

Originally from Albia, Iowa, Hol
lingsworth presen tly makes his home in

Midd letown, Rhode Island , wi th h is
wife Ly nda and two child ren, Lee and
Lynette.

Larry is anx ious to talk to any
opera tors in the world who would like
to contact him on the air or by wri ting
to him in care of the USS Harry E.
Yarnell (DLG-17), Fleet Post Office,
New York. Phone pa tches to the Sta tes
are act ively sought and QSL cards are
available.

GALAXY MOVES TO LINCOLN:
Something Big in the Offing?

Lin coln N B. T he acquisition of Galaxy
by lI y-Gain is now complete, accord ing
to R. A. Kobold , spokesman for
Hy-Gain Electronics. The company has
brough t all Galaxy's opera tions from
Council Bluffs, Iowa to Lincoln,
Nebraska. Kobold hinted of some
sparkling new products to be evolv ing
from the merger, but wou ld not be
speci fi c as to detai l.

Galaxy watchers seem to think an
unve ili ng of some thing new could take
place a t the big SAROC convention in
Las Vegas this coming January. Ac
cording to repor ts from within Hy
Ga in's execu tive offices, the company
has reserved six boo ths fo r the occa
sion. This "ex travaganza" attitude
could poin t to an annou ncemen t of
something the co mpany feels spec tacu
lar.
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turian sp ir it o f ama teu r rad io o pera tor s
eve ryw here ...

Cop it' s of th~ ad mira l' s le tter we re
sen t to the Lykes Bro thers Steam shi p
Com pany. em ploye r of the cited arna
leu r, to O ahu Railway and T erm inal
Warehousing Com pa ny, and to the U.
S. Pub lic lI ealt h Service in Honol ulu .

Coast Guard Commends Ham
For Meritorious Service

EAR LY 7:l IlRlNGS $ 25 !
The J anuary 19 61 issue of 73. good
cop ies o f w hic h sold j ust three years
ago for as little as S10, n ow is b ringing
$25. T h is issue , one of the rarest of the
ea rly 73 issues. was bid to the S25
price at the ham auction a t th e ARR L
Na t ional Co nven t ion. T h is issue fe at
ured the fi rst p ublished circ u it fo r the
RCA Nuvis tor and was in wide de mand
d uri ng the ea rly 6 0s. NO\v, wit h JF ET s
and things. th e issue is m o re of value as
a collec to r's it em. The a rticle on us ing
the Eico mod ul ato r wit h the J oh nson
6N2 al so helped make tha t pa rticu la r
issue rare.

AMATEURS IN ACTION

Washington, D.C. Admira l P. G. Pri ns
has personally expressed thanks on
behalf of t he U. S. Coast Guard to J . P.
Co rr iga n. a rad io amate ur w ho pro
vided communica t ions wi th a sh ip a t
sea d uring a perso na l sh ipboard cme r
gcncy.

In a le t ter to Corriga n, the admi ral
reported : "On the afternoon of Augu st r---------- - - - - --I
26. it was repor ted that the rad io I
ope ra to r on ( the ship) Stella Lykes bud
appa re n tly su ffe red a heart a t tack. T h is
de n ied no rm al communica t ions \,... ith
the ship and requ ired tha t all info rm a
tion be passed th rough the ship's ama
leur rad io. F rom that time through the'
even ing of August 29. when the sh ip
arrived in lIonolulu and transferred the
patient as hore. you ma inta ined high ly
effective com mun ica tions. passing
medica l advice fo r the U. S. Pub lic
Health Service, rescue opera tions in fo r
mat ion fo r the Coas t G uard, and por t
arrangeme n ts for the sh ip's age nt.
Oah u Railway an d Term inal Ware
ho using Company."

By way of expressing the app recia
tion of the Coast Guard . Ad mi ral Pri ns
said. " You r diligence a nd cons tan t
willi ngness to he lp a rc noted with
pleasure . I fee l that this has been an
ou tsta ndi ng d isp lay of th e human i- I I

HAM OPERATOR HELPS
BOY GET CRITICAL

OPERATION
(fl ep r inl('d from Florida SJdp)

by WA 4ABY
Jo sef Darme nto (W4S XX) has won

th e recognit ion of his commu n ity and
the plaudi ts of th e ham radi o fra terni ty
for his assista nce in he lping a sma ll
Ita lia n c hi ld rece ive a crucial heart
o pe ra t ion. !l is abl e use of ham rad io
paved th e way for e-ycar-old Fabio
Piampiani to unde rgo a heart ope ra t ion
last month b y Ho usto n ' s fam ed Dr.
Michae l Dcbakcy.

O n J une 9 J oe inte rcep ted an urgent
plea on 20 meters from II DAX . Roge r.
a doctor in the Adria t ic Sea fish ing
village of Civi tanove. Roge r ou tlined to
J oe tha t the child had an a trophied
righ t ve n t ricle a nd wou ld d ie if he
d id n't ge t an o pera tion with in th ree
m onths. Re spond ing, W4SXX the n
con tac ted hi s wife vis it ing in A usti n ,
Tcx .. who in turn talked w ith D r.
DeBakey in Houston. T he famo us pi o
neer o f hea rt t ran spl ant su rge ry gave
his ten tative app rova l for an opera tion
a t no cha rge. if the child cou ld be
bro ught to Ho us to n.

Darmcnto . a Merritt Island resid en t
and a p hysicist with the A ir F orce
Eastern Tes t Range . rel ayed thi s in fo r
ma t io n back to I taly and arra nge me n ts
were made for the bo y ' s trip to the
United S ta tes. Co nce rned Italian s d o
na ted nearly 56,000 so th e bo y cou ld
rece ive a no the r chance at life . Fi nally ,
duri ng ea rly July li t t le Fabio Piam piani
made the tr ip f ro m Rome to New York
and on to Ho us to n . W4SXX e nlis ted
the aid of th ree New York ham s

HAMS CITE
IN CONGRESSIONAL RECORO

Washin gt o n , D 'C 'The Ho no rable
Em ilio Dadd ari o , Con nec ticu t ap
poi n tee to the house of represe n ta ti ves,
po in ted to the service of U.S. radio
ama te urs duri ng a meeting of the h o use
in Sep tem ber. h om th e Co ng ressiona l
R e co rd c o m c s Ihe acco un t of
Dad dario 's speec h. which sa id in par-t : .
. .t rise today to call atten tion o f th e
House to the va lua ble services p er
form ed by amateur ra dio operators 
"hams" as they are frequen tly called.
Opera ting their own private radio sra
uone, hams render emergency assist
ance in providing communications
du ring disasters such as H urricane
Celia. We have all read accoun ts o f
such activities an d are well aware o f
the invaluab le help these volunteers
provide. What is not so weJl {m own is
the continuing assistance hams provide
in alleviating a most human problem 
the loneliness and suffering that comes
from the separation and lack of com
munications between our servicemen
and their families. Those of us who
daily see our wives, children, and close
frien ds forget that there are hundreds
of thousands of young people whose
con tact wit h their families is limited to
letters and occasional photographs.
Lik e the concerned public servants
they are, hams have stepped for ward to '
lend their aid and provide radio com
munications facilities so that service
men abroad can talk to their loved
ones at home. Using "phone patch"



RADIO AMATEURS
"FILL IN" FOR

LOST LAND LINES

Cuba, NY,Whe n a work crew acci
den ta lly cu t through an unde rground
te lephone cable recen tly, the local civil
defense group was alerted immedia te ly,
bringing to life an organized commun
ica tions network revolving around a 2
meter FM repeater.

A c c ordi ng to Ga ilerd Perkins
(WB2IDQ). e leve n sta t ions, wo rking
through the Mt. Chaos repea ter
(WA2 UWf) . were deployed at key
positions to plug wha t the O cean
T imes Herald referred to as the "te le

phone gap,"
Volunteers man ning mobil e radios

supplied through the CD office's
RA CES network - and some Cls'crs 
patc hed together an eme rgency net
work by whi ch th e Cuba Memorial
Hospital and th e fire, poli ce, and am
bu lance se rvices o f the community
co uld maintain insta nt con tac t.

A local CD official said that no real
eme rgency arose du ring the phone o u t
age, but the ne twork was ready and
o perative " jus . 0 - ....e ."

equipmen t coupled directly to the ir
own radio receivers and transmitters,
hams ca ll friends and paren ts of ser
vicemen on the telephones and let
them talk to their absen t so ldier in
Vietnam who use military radio fa cili
ties over there, A cting as th e vital link ,
the ham provides a much needed human
contact between individuals separa ted
by the war.

•

-Uechtehstein-r.':\

(K2JSO. W210M . and WB2CBP) '0
assist the boy 's mother in finding the
right plance from JF K airport to
Ho usto n.

Sorrowfully the child died on the
operati ng table July 12. But at least
the boy had a chance at life he
wou ldn't have had if it weren't for ham
radio .

In a n ed itorial e n titled Humani
tarian Ham, the newspaper Cocoa To
day said, "We think thi s is a fine
e xa mple o f man' s humanity to man."

For his pivotal role in this ou t
sta nd ing exam ple of th e good in our
hobby, Florida Skip last mo nth salu ted
J osef Darmen to as " Ham of the
Month," '

~

.-.

-

(\

, ., .
• • :!Dt.

Lele Defilippis (HB9AMY), at right ,
poses with two others of his recent
all-band DXpedition to Liechtenstein.
QSLs are to be mailed to HB9A MY.
Box 768, Lugano 1, Switzerland.

The proliferation of local hamfests
and conven tions has put a strain on the
larger manufacturers, but perhaps they
sho uld make every effort to save
enough time and money to support a
national convention, for withou t their
suppo rt a conve n tion looks more like a
small- town picnic and is d isappoin ting
to amateu rs who'have come from afa r
for the expec ted gala affa ir.

by W2NSD

OVER 2000 ATTEND ARRL
NATIONAL IN BOSTON

The Boston ARRL Nationa l Con
vention wa s an unqual ified success this
year wit h well over 2000 a ma te urs and
their famili es in attendance, setting a
record for ARRL National Con
ve ntions in recent years.

The sad part was the tiny di sp lay
area, a far cry from a few years back
when most of th e manufac tu rers in ou r
hobby supported these National Co n-
ve ntions. Ou tside of a few distribu tors, I I I
the ma in disp lays were by Drake ,
Mosley (Ca rl himsel f wa s there, by
goshl), Cushcraft (Les Cushman was
there!), National. Swan. Signal One.
ctc., plus a few newcomers such as
Ten-Tee, Ehrhorn, Lee, etc . Even the
most avid sc rounger of data was hard
pu t to spend more th an a few minutes
in the exhibit area.

As o utlined last month , pressure
from HQ prevented the conven tio n
committee fr om pe rmitting any 73
personnel from participating in any
way in th e programs. Fortunately 73
was ab le to get a sma ll aud itorium
room for one o f the conven tio n da ys
and hold several F~1 forum s, meetings
and di scussion gro ups, show slides
of Jordan, discuss incentive licensing,
and keep conven tioneers from sta rving
to death with good New Hampshire
freshly sq ueezed cider and homemade
donuts. Many thanks were received
fo r the feed from co nve n tion goc rs
with eithe r stunned pock etbooks or
stunned taste buds from eating a t
the local restaura nts.
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Swiss Government
OkaysFMRepeaters

NIGERIA:
NAR S reports considerable interest

in amateur radio at the Kad una Poly
technic from where a sta tion is active
under the call 5N2KPT. The licensee of
5N2KPT is David Wilcox, G2FKS. It is
hoped that arrangements can be made
to acquire, withou t payment of cus
toms dues, eq uipmen t suitable to sta rt
a club station. Certainly it seems right
that an educational institution shou ld
be ab le to obtain a concession from the
authorities.

SWITZERLAND:
In Switzerland there were 91 7 ama

teur licenses in force at the end of
19 69 . Membership of USKA at the
same date tota led 790 fu ll members
and 655 associates.

The regulations governing amateur
radio have undergone some slight
modifi cations in 1969 . The minimum
age fo r ob taining a license was lowered
from 17 to 15 years. Operation of
repeater stations is allowed on 450MHz
and 2m.

USA:
The Foundation for Am ateur Radio

Inc. , a nonprofit institution devoted
to advancing the interests of ama
teur radio with its headquarters in
Washington, D. C., announces the esta-

GERMANY:
The Distrikt Niede rsachse n has

plans to estab lish another tra ining
course in Wolfsburg which is supposed
to ta ke p lace duri ng the Eas ter holidays
of 1971. Talks with t he managemen t of
the Wol fsburg Youth Hostel have al
read y been ope ned and it is mos t likely
th at the course will materialize.

T he training will include lectures on
tech niq ues, laws, and regulations fo r
amateur radio , and training in Morse
code.

GHANA:
The latest ed ition of " 9GI News"

rep orts the ten th anniversary of the
inauguration of the Ghana Amateur
Radio Society. The number of licensed
ama teu rs in Ghana is now shown as 40.

case whether a license will be granted
or not. If a license for operation in
Denmark is granted, this will be done
wi thou t a renewed technical examina
tion and code test.

MALTA:
The Malta Amateur Radio Socie ty

has obtained the use of a historic
building, k nown as the Zabbar Gate,
for use as its headquarters. The build
ing originally formed part of the forti
fications erec ted by the Crusaders. The

From IARU Region 1News: "AROUND THE REGIONS"
AUST RALIA:

The Wireless Institute of Australia
has secured permission for the use of
slow-scan television on all amateur
bands as author ized in Australia. The
bandwidth of emissions shall no t ex
ceed that of an A3 signal. Identi fica
tion is to be by call sign in visual fo rm
on the televi sed pic ture and by tele
graphy on the telephony sound chan
nel.
BULGARIA:

The 7th National Convention of the
Central Radio Club of Bulgaria was
held on 26 April.l970 in Sofia. Dele
gates from amateur clubs approved the
methods of developmen t of amateur
radio in Bulgaria. The convention ca l
led for fu rther development of SSE
telephony and V HF/UHP ama teur
communications in th is coun try.

DENMARK:
The following information con

cerning rec iprocal li censing has been
submi tted by the Danish Posts and
Telegraphs.

The Danish General Directorate of
Posts and Telegraphs is prepared to
consider appli cations fro m aliens pro
vided that they will stay in Denmark
fo r a reasonable period of time and
provided that they have a certain firm
connec tion with Denmark.

Switzer land. The Swiss Gove rnment has
given the go-ahead to amate urs who
wan t to pu t up repeaters on the 2
meter and 450 MH z amateur bands.
Due to the narrow operating spec trum
in the 2 meter band only the input or
output of a repeater can be placed in
that band : the other .end of the repeater
sys~em mu st be placed in the 450 MHz
region.

Swiss ama teurs are expec ted to set
up their repeaters with inputs on the 2
meter band where they can make mos t
effec tive usc of mobile range .

MARS Ups Break
UHf OX Record

u. S. Hq., Ft. McPherson, Ga. - Bill
Byrd (WA4HGN) of Muscle Shoa ls,
Ala., and Paul Wilson (W4HHK), of
Coll ierv ille, Tenn., set out to break the
UHF DX record, and break the world
record they did!

Bill and Paul are bo th ama teur radio
operators, and members of the Third
U. S. Army Military Affiliate Radio
System (MARS) , as AD4HGN and
A4HHK, respectively. Both are inveter
ate experimen ters, anxious to advance
the "sta te of the art" in their avocation



by Dan Whit sett W4BRE

EDITORIAL

WA6FYC, one o f th e guys I had a sked
for assista nce on the first n igh t o f thi s
"mission impossible." lie told me that
C2 1JW was o n 14 .1 28 , and that he
would t ry to break them, and hold him
fo r m e. I leaped o u t of the b ed , a nd
like Jim R yan se tting the world's
reco rd fo ur-milcr, I d ashed in to th e
ham room, turning o n eve ry switch
I co u ld find .

J ust knowing that he was on the
air, a nd that I k new wha t frequency
was m o re th an I cou ld handle and st ill
keep co o l.

J list a s th e receiver warmed u p, I
heard WA6 FYC on C'lV o n 14.128 .
T he n some A ust ra lian ca me back to
h im and sa id , "So rry O~I , but C2 l JW
just Q RT'd , and Q RT'd for goo d , since
he's pack ing up to leave Nau ru ."

T here is no way in the world I can
e x pla in m y feelings upon hea ring those
w o rd s .. .but I bel ieve every true DXer
will know th e emo tio ns I felt.

But then , I hea rd a " b reak," and a
voice sa id, "This is C2 lJW, I'm st ill
listening." Oh Happy Day! My heart
almos t leaped ou t o f my chest. Even
though he sto od by for WA6fYC I
sta r ted pounding the kcyer, " C2 lJW
DE W41lRE PS E I'SE I'S E K."

li e ca me back , he came back
., .I'vc go t hi m! Oh ha ng on .. .don't

have a heart attack yet . ..p lease hang
o n until we e xchange reports.

li e turned it to me , I gave h im a
re port a nd I was in the process of
asking him to liste n for me in the

S o , with seve n da ys in w hic h to ge t
the job done . I se t m y alarm clock th e
fir st n ight fo r I a.m. Listen ing un t il 4
u.m.. I did n't hea r a ny thi ng of C2 1JW,

Of the 300 o r so co un tries I have
w o rked the past fo ur years, two or
three stand o u t as bei ng unu sually
exciting con tac ts. These sta nd ou t not
necessaril y beca use th ey we re th e most
ra re, but because of th e effo r t I had to
put o u t to ge t th em - or ma ybe the
u nu sual man ner in which th ey were
worked. Just recentl y I made what has
to be one o f m y two m ost exc iting DX
con tac ts. Nau ru is ce r tain ly no t th e
rarest ca tch o n th e band , bu t for so me
reaso n it had eluded me throughou t
my DX chasing. I had seen in the
vario us DX colu m ns a nd ma gaz ines
where the felle rs were occasionally
work ing Nauru. bu t never once d id I
hear him. T he main reason was pe rha ps
tha t his o pe rat ing ho urs would have
mean t fo r me to be on between 1-4
a.m., and I felt confide n t tha t someday
I w ould find him on d u ring my regular
hou rs. T he months went by a nd st ill no
Nauru. T he call changed from YK9 to
C2 1, and I co n t in ued to look for him.
Then m y confide nce began to fade, as I
began to read that th e o nly o perator
there, e2 1.1 W, w ou ld be closing down
for goo d very soon.

Then I saw in G us' " DX\ ' r" th at
the midd le o f Ju ne w as th e dead line . I
had one week to find und work
C2 lJW - a sta t ion tha t I had no t been
ab le to fi nd fo r 27 mon ths.

THE 20th ANNIVERSARY DAYTON
IIAMVENTION w ill he he ld o n April
2 4, I H7 l a t Wa mpler 's Da yton Ha rra
Arena . T e chnical sess io ns. exhib it s,
hidden t ransmitte r hun t and a n inter
esung program for the XYL . For infor
ma tion write Da yton Harnve nt.ion ,
D ept. 7, Bo x 4 4, Da yton 011 45401.

S E L L APA CHE XMTR with S B· I 0
Ad aptor , $lOO. Also D rake 2B w / Xtal
ca libratn r & s pk r, $1 8 0 . Paul Reuter ,
W-9-Rov, Ro binson I L 6245 4 . T e l.
(litH) 5 4 4 · 2234.

FABULOUS CO N D IT IO N ! S B3 0 1 R e
ceiver w it h ·10 0 Cycle C W Filte r , $265 ;
DX(iOA Tra nsmitter a nd HGI0B VFO ,
$ 7 0 . Jan WB 6VRN-t 1201 Grand V ista ,
Mon tere y Pa rk C A ~ I 754.

SALE : Super Pro 600 fo r R ack Mount .
J. Modeste WA2LG J , 6 15 Casa nova St.
A p t , 1 , Bron x NY 104 59 . T el : (2 1 2 )
32!1-0 147 .

SR-2000 A ND AC SUPPLY, r e aligned
by Lst , w ill sh ip purc haser's expen se.
b est reasonable o ffer . J. Richeso n.
Yolo High S chool, R t . 1 Bo x 19 0 0 ,
West S acra m e n t o C A 9 5 691 .

15 JOHN F . RIDER PERPETUAL
TRO UBL E SHOOTER 1I-IANUAL for
sa lt- - $ 3 50 - or would t rade fo r
Swan·27 0-0 R-Hea t h · l 0 1 - O R sim.
'I'r nscvr . I. S . O lso n (Wn fiagb ) Bo x 337,
Meudoctnt C A 954 60.

FABULOUS OLD T IME RADIO SHO WS
on tape . Dra m a c o m ed y, mystery.
Ca talo g $ 1.0 0 (rciu ndab le with o r d er) .
HA DIO H ER U N S , P .D.Box 724, Dept.
7 3 , R edmond , Wash . !I8052.

2M FM - GALAXY FM -21 0 . Com p lete
wi th po wer b o o st er fo r mobile o r
11 ;)V operat io n. Used fo r 73 tests
o n ly . $ 2 0 0 . less c r ysta ls. Wa yne G re en ,
7 :1 ~la~a/j ne .

RED H O T ! 5 HK Delta Tri-bander 
Se nsat iona l bre ak through in Delta
Lo op d esign . Pro ven o u t standing DX
a n t . Highest q ua lity ; a lso h ea vy duty
h igh performanc e quads . Ch eck o u r
low prices. Isla nd E le ctron ics 4102
A ve . S ., Galveston, T e xa s 7 7 5 5 0 .

NOVICE CRYSTALS , 40·15'1 - THE NAURU CURSE$ 1.38 ; 80M - $ 1.83. Free fly e r. Na t
St frm et t e Elect ronics, Umat illa FL
327 8 4 .

Prrce - $ 2 per 25 word s fo r non
-co m mercta t ads; S IO per 25 word s for
b usi ness ve n t u re. N o displa y ads or agt'ncy
d iscoun t . luc fude your Ch l'ck wilh order,
Deadhn e fo r ads is the 15t o f the month
two m on th s pri o r to publicati o n . For I'X'
ma pto: J anuary l st Is tilt' d eadtin e fo r the
Marc h issue wh ich will b .' malted O il the
10 t h o f F'eb ruarv , 'l'v pe co py . Phrase a nd
pun c tua te exactly as you wish it to ap pear .
No a ll-capital ads . We w ill be the jud g!' o f
suitab ili t y o f ad s. O ur responslbtlitv for
errors extend s o nly to pri nting a correct ad
in 11 la t e r issue . Poe $ 1 extra we ca n
ma in ta in a re ply b o x for yo u. We ca nnot
check into ea ch ad ve r tise r, so Cavea t Em p
tor.. .

CLASSIFIED

DIGIT ON E CO N T R O L D EVI CES :
Dec oders, e ncoders. lo gi c p r ocessors .
auto p a t ch . power supply . Co mpact,
p lug-in solid-state m o d ules , Apptica
t io n Notes /Cata lo g . Write Dt git o ne ,
Bo x 7 3-ST , Bellb w o k. 0 11 45305.

ROCH EST ER , N , Y. w ill a gain be
h ea d q ua rte rs fo r t he h uge W.- N . Y .
lIam fest ~ V . II . F . Co n fere nce a nd F lea
Ma rket , May 15 , 19 71.

C LE GG V E NU S 61\1 SSB TRA N 
SCEIVER, ma t c h ing AC .~ 1li su p p ly ,
spcak er ; l' x cl' lIt' n l , $2 ;)0. A lso NC-~Hl ,
malchinl? sp t'ak e r; ~(J(Jd , $55 . KI EOP,
12 3 4 Ridgebrook Ct. S . ic., Grand
R a pi d s MI ·1!lf> OH. T e l. (lil G)
45 5 -1 5 !1 ·1.

F O R SALE OR TRADE : r'req u l'n cie
Meters BC2 21 ; '1'81 7 ·1 ; 'I'S323 . All wit h
Powcrsu p plv a nd Modu lation . La mp
k in 205A Devia t.ion Me te r , Ma ke off('r
fo r cash o r tra d e fo r Gridd lpo scl tla to r ;
Distortion Anal y zer HF Vo lt m e te r or
w ha t h a n ' you. K5 1llD Wa lter 'rtue 
man . 3 f, l Furr Dr in ' , Sa n Anto nio TX
782() I ,



CROSSBAND RfSUllS
WAR . NSS. NPG.and AIR had a

combined to ta l o f 8 ,208 QSOs du ring
the twelve hours and for ty-five minutes
devoted to the mi lita ry-to-amate ur
crossband por tio n of th e co mmunica
tion tests. Included in this to tal we re
197 air/grou nd QSOs mad e by Navy
aircraft o n the cast and west coast.
Commemo ra tive QS L cards have been
mailed to all contacts that could be
ide ntified. Any ama teur who has no t
received a QS L card confirming his
con tac t should add ress a request for
confi rma t ion to the app ropria te sta
tion , or Armed F orces Day Con tes t,
A tten t io n: Headq uarters, U.S.A ir
Force, PRCOM, Room 5 8531, The
Pentago n, Washi ngto n, D. C. 20310.
This req uest must include the ama
teur's ca ll sign, the stat ion worked,
time of con tac t, a nd the frequency
uti lized by the military sta tio n.

bJishment by it of a Hospitality Com
mittee with the objective of providing ,
visiti ng fo reign licensed rad io ama teurs
with an opportunity to meet some of
our local ac tive hams and if desired
visit a local ama te ur sta tion.

T

•

,/

mem bers of MARS plan to restore the
b uilding and unde rtake conve rsion
work. A picture of the Zabba r Ga te
with mem bers of MARS appeared re
cently in the " Malta Ti mes. '

(LoR ) A 4HHK and A D4HGN . Opera-
_ ting as W4HHK and WA 4HGN on the

• __ p t- amateur 2300 MHz Band, se t a ne w
_ .....~ rropo-scar ter distance record on 11
~~ July 1970, when a two-way contac t
• ~ 7 was made between Bon A ir , Tenn . and

Collierville, Tenn., a distance of 249
statute miles.

Aliens have to adopt the usual
procedu re whe n app lying for an ama
teur license (submit an application to
the general directorate). It will always
depe nd on a decision in each individual

communica tion is norma lly limited to
line-of-sigh t, or the horizon. And 249
miles is more th an 160 miles bey ond
the hori zon in the location used by Bill
and Pa ul.

Also, there 's the ma tte r of powe r.
Commercial UHF TV sta tions routine
ly use more than a mill ion wa tts of
power to send an accep table signal 50
miles or less. Bill and Paul commu ni
ca ted over the ir record-breaki ng dis
tance using less than 1 kW, the legal
limit.

It a ll adds up to a most impressive
achievemen t, especially when one re
members th at it was accomplished b y
two amate urs using mo stly home-built
or modified surp lus equ ipme nt. If the
two southe rn gen tlemen who acco m
plished it will excuse the expression,
their feat stands as a notable examp le

- ;-: of mod ern yankee ingenuity.

'I" ' V H I I \

of rad io communica tions. They have
conduc ted endless ex perime nts: de
signed, buil t, and modified eq uipme n t,
much of it furnished by MARS; and
tr ied new techn iques in prepara tion fo r
the ir record-breaki ng communica tions
fea t on 2300 MHz this summer. Bill,
fa the r of three, wor ks for the Ten nes-
see Valley Au thori ty as an instruc tor
of studen t generator plan t opera tors.
Paul. also ma rr ied and the fa the r of
two. is a television broadcast eng ineer
for a sta tion in Memph is. Tenn.

O n July 9. Bill d rove a panel tru ck
to a place called Sunse t Rock ncar Bon
Air, Te nn. Inside the tr uck was seem
ingly enough exotic rad io eq uipme nt
to monitor a space night. and on a
tr ailer behind, looking not unlike a
la rge mechanical turtl c, was a specia lly
tuned and rigged IO-ft. di sh ante nna.

Working from an eleva tion of nea rly
2000 ft. above sea-level, and using an
astroco mp ass to point his dish anten na
in precisely the righ t direc tio n, Bill
first attemp ted to contact Paul on the
morning of Ju ly 10. Repea ted a ttemp ts
tha t first day were unsuccessful. h il t

early on J uly II another call b r~u~P! l ° ° _ 'I
the looked-for respo nse : "ThIS IS . - ... ... ill
W4H HK reading you loud and clear !" P J M WOI f CliO °11 T

The record thus established was for au . .1 son 0 0 rervr e, . en~.
249 statu te miles, as es tablished by sta~ds beside the an tenn~ used I~ hIS
aeronautical charts. And the record is :adlO moon bounce exper.,ment. Wllson
now official, hav ing been recognized JS .~ membe: .of the Third US A r';1Y
early in Sep tember this yea r by the MIIJt~ry AffJ1Jate RadiO System w~l.ch 73 GOES TO VIETNAM
American Radio Relay League. prOVIded most o.f the pa:ts he .modlfle.d . . . .

T o the unini tiated , the di stance may In ,?rder to bUIld tus imposmq radio fhe 4 3 MARS sta tio ns III Viet nam and
no t seem very as tound ing in this age of statJOn. T hailand arc all ge tting copies of 73
moon voyages and globe-g ird ling com- now on a gra tis basis through t he
mu nications. But the record se t by
Byrd and Wilson was a t a frcqu -' __
2.3 GHz - app roximatel y fo ur times as
high as th at of the highest-freque ncy
UHF T V sta tions on the air in most
par ts of the United States.

At that Frequency, and even at
those as much as 75 times lower, L _

Page Three



MERRY XMAS A ND HAPPY NEW
YEAR f ro m WQCVU, Io wa 's most
truthful station. Gcncratl v o n 2 0 meter
8S B. Co llins KWS · l a nd '75 A·.. . Telre x
Optimum spaced beams. W0 CV U.
Chas. W. Bo eeet. Jr., J500 Ce n ter Point
Road N. E .• Ceda r R apids IA .

TR 4 & AC3 just factor y c hecked and
alln ed. F irst Ce rt.i fi ed c he c k for $450
winner . D a vid Beek w ith , \V2Qm,l\f.
Bo x 226, Pompton Lak es NJ 0 7442 .

TECH MANUALS - R·390 /URR.
R-390A /URR. T S-18 6D / UP;. BC-639A .
R-2 74{FRR, OS-8CIU. $b.50 each;
R-274 /FRR. O S-8 C / U. $ 6 .50 each:
TS -174 /u . TS·175 fU . T S·323 /UR.
$5 .50 each . Hundreds more . S. Con
salvo, 4905 Hoenne Dri ve. w e shtneton
DC 20021 .

IIA-460 AND TR·I08. bo th lightly
used

j
$75 eac h'rP Pd. Da vid We lty, 320

N . B a ckst o ne . u la re C A.

HA M·M ROTO R AND CONTROL,
$94.95 . Id ea l C h rist m as gift for Dad.
RG8U foam coax $ .10 a foo t FO B.
Monte Southward. WB8GZQ. R I.
Upper Sandu sk y 011 4335 1.

BUY. T RADE, SELL USE D R E
CE IVE RS, or t rade fo r new general
merchandise. A vailable lIQ-200. :> I S-l
S X-12 2 a nd BC-799B. lO-day money
back guarantee . Su-dav warranty on
parts a nd labor . Ste ven Kultmer, Ever
green Ha t cher y , Dysart, Io w a [l I I 14.

F O R SALE E ICO 720 xmtr - $45 .00 ;
Joh nson 6 N2 x mtr - $ 45.0 0 : HA-I
K e v e r w / V I B R O Ke v e r 
S65.00;AR C-5 r c vr w /1 15 VAC p . s.
$20.00 ; Novice Xtals - $ .75 ; Regen cy
GT-523 mobile C ' B ' xcvrs - $35.00
each; EICO 22 1 VTVM - $20.00:
AC-l QRP xmtr - $20.00: P-2 SWR
meter - S t5 .00 . Need c ash for gradu
ate school. Will sh ip collect. R . O.
Lust . WB9DWG. 320-4 Nor t h Tratt St .•
Whitewater. \\' I 53190.
T O L E D O M OBI L E RA DIO ASSOCIA 
T ION'S 1 6 t h A N N UAL lIAMFEST
AN D AUCTION w ill h e he ld February
21 . 1971. Lucas Co u n ty Re creation
CenteIA Maumee , Ohio . $ 1.00 registra 
t io n . u pe n t a bl e sales. Ma p li nd info
write: T M R A W8 H1 n " Box 273.
Toledo . Ohio 4 360 1 .
GRE E N E Center dipole insulator. w ith
... or ... Without balun . Se e No ve m b er
issue 7 3 . page 10 7.

SARoe, January 7·10. 19 7 1. Flamingo
Hotel Co nve n t ion Ce n ter , Las Vega s,
Ne vada . Sponsored b y Southern
Nevada AR C, In c .• Box 73. Boulder
Cit y . Nevada. Ad vance registration
+1 4 .5 0 per person a ccepted until Jan
uary 4. re gular regtstratron at door .
includes F lamingo Hotel Late Show
and drinks. S u nd a y breakfast, Cocktail
parties , te c h nical sem in a rs a nd meet
mgs, ARRL. DX. FM . MARS" QCWA.
WCARS-7255, WPSS-39:>2 and
WSSBA . Ladies p rogram . Flamingo
Hotel S A R OC roo m ra t e $t2.00 plus
room ta x , per ni ght. sin gle or doub le
o ccupanc y January 3 through 12. 1971.
Mail ac comoda tions request to F la
mingo Hotel. Mail ad vance registration
to SA RO C, W7PRM . Club president .
W7 PBV. S A RO C Co n ven t io n chair
man .

DR A GON F LY ... antenna. for
20-40-75 meters .. . no t raps . .. no
compromise .. . eight m onths in devel
opment .. . one feed line ... SWR one t o
one guaranteed . Co nst r u c t io n d rawings
$5.00. Bo x 423 . Wakefield RI 02880.

F O R SALE : Heat hkit H W 32 . S85.00:
mint c o n d it io n . M. Kaufman. 36 Har
vard Ave ., Broo kline MA 02146.

MSI-DTL IN T EGR A T ED C IRCU ITS :
Guaran teed new - gates $.56. F /F
$ .72 , dual F II" $ .92, MS I $2 .00. dual
Lamp drivers $1.60. Other inexpe nsi ve
par t s . Much-Len Electronic s Co .• Dept .
7 370 . P . O . Box 4822. Pa n orama City
CA 9 14 12.

CA PACITO RS. 100 MFD at 3 k v .
Aerovox or Srrague , 6" x 8" x 1 4 " .
Single term ina welded ste e l cans. 2 for
$35 .00. FOB . W5DAU . Box 1 443.
Hobbs NM 88240.

FOR S A LE - MAK E OFFER: Go nse t
GS B-IOO, SSB XMT R: Ham ma rlund
HQ-II 0 C ; Ho m eb re w 800 watt line ar .
John McLea n , 5603 N . 12th Ave .
P ho en i x , AZ 85013

FM C R YST A LS fM-2 1O. T hey ' re ac
curate , by International. Transmit : 146
22, 146.25 , 146 .28

1
146 .31 , 14 6 ..3 4,

146 .46 . 146 .76 , 4 6 .9 4 . Receive :
146 .7 6 , 14 6 .88 , 146.94. $ 5 each.
singly or in lo t s. Wa yne G reen . 7 3
Magazine .

WEST CO AST HAM S b uy t heir gear
from Amrad S upply Inc . Send for
fl yer. 10 2 5 H arrison St.• Oak land CA

but I did talk with several Californians
who had worked him. I told them of
my plight , and asked them to call me if
they should hear him.

The ne xt night when I heard some
one ment ion his call, my hopes got up
and I called in ...but he had just left a
few minutes before . Knowing he was
a ro u nd so mewhe re. I franti cally
searched the band th at night , but
absolutely nothing.

The fourth night my clock aga in
went off at I a. m. Bear in mind tha t I
would only have been asleep for an
hour or so. and when the clock wou ld
go off, it would scare me half to deat h.
Again I found a QSO where C2 IJ W
had just signed out to go look for a
friend. I searched the band and found
his friend , but no Nauru.

Again the fifth night .. .no thing.
The sixth night , same story - and I
was beginning to believe I had the
Nauru curse.

On the seventh nigh t, which was
going to be my last try since he was
due to leave in a day or so. and since
there was no way in the world I could
survive thi s ordea l any longer, I tuned
the band for two hours .. .all in va in.
Finally giving up, admitting that the
Great White Father didn't have in his
plan for W4llRE to work C2 IJW, J
staggered off to bed.

I must have on ly been in bed for 10
minutes or so when the ph one rang,
scaring me out of my wits; it was

SELL H E ATH DX-60A, 5 c ryst a ls.
Used very li t tle Guaran teed to be in
good working cond ition. Make offer .
Arris Sigle,!, 543 N . 2 nd , Osborne.
Kansas 674 13 .

VARIA C, 1 2 0 volt 20 amp ., u ncased,
new $25 .00 each p lu s ship p ing (25 Ib s.
each) . Bria n S herret. t , TUS LOG", Dept .
6 Bo x 55 7, A PO New York 092 :> 4 .

phon e band, when , forgetting that my
amplifier was tuned up around 14 .275 ,
Blam! FUSES BLEW! all NO! I've lost
him . I ' ve LOST NAURU. WE
II A VEN'T YET EX CIIANGED
REPORTS.

If I thought I was panicked when
6ryc first phoned me, that was noth ing
compared with now. I WAS OUT OF
MY MIND . Well, I must have set a
world's speed record becau se whe n I
got back on the air C2 1JW was telling
me that he couldn' t go to the phone
band because he had to leave. Good
enough, I was plenty hap py ju st to get
the contact.

WA6FYC and I moved up to the
phone band, and I was thanking him
...offering to send him money, my

car, my house, anything in app reci
ation, and mopping the sweat off my
brow, trying to regain a lit tle com
posure, wh en " Break, Break , this is
C2IJIV."

li e had a change in pla ns, didn 't
have to leave j ust that minute . and
came up and ragchewcd with 6FYC
and me for 30 minutes!

What an experience .. .I was dying
to tell the people at the offi ce and my
other friends about it ...bu t no one
. ..absolutely no one but an honest
to-goodness true DXer could under
stand and apprecia te this absolu tely
absurd, insane, and ridiculou s under
tak ing, and why, after it was all over, I
would say to myself . .. it was well
wor th it.

TIRED OF "MICKEY MOU S E "
TRA NS CEIVERS? I m m a cul at e
KWS-l . 7 5 A4 (.8 0 0 M Hz, 2 .1 M Hz
filte rs) a ll fa c tor y m odifica tio n s. Co rn
d el, S h ure 444 . Will de mo nstrate I
guara n tee. To p-notch . $ 1 .00 0 . (8 13)
6 46 -5 3 49, nights.

WANTED: H eathkit B A 14 Linear
A m p lifie r wit h o r w ithout t ubes .
B L9KQ Amer ican Embassy, A PO Sa n
f ra nc isco CA 96301.
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Directo r Gree n?
Many readers ask why I don't run for ARRL

direc tor since I know the organ ization so well
and have proposed so many ways of improving it.
Frankly. I somehow doubt that the execut ive
committee would waive the bylaw proh ibiting
ham publishers from funning for directo r. even
though they have in the case of ARRL stalwart
K0NL.

It would be nice to he able to run fo r the job
and I th ink I could he a considerable he lp in
bringing the League into the 19705 if I were
elected. What, you ask, would I d o as a di rector
of the AR RL to improve that conservative o ld
institution'?

Washington Lobby
Only when the ARRL has a registered lobby

in Washington can it truthfully say that it
represents ama teur radio. Such a lobby wou ld
put an end to the doubleta lk excuses from HQ
and would give amate ur radio the first rea l
opportunity to protect itself in Washington. A
mont hly newsletter to congress would be invalu
able in lay ing the groundwork for a lobby.
Amateurs are making news all over the world, but
few outside of our hobby hear about it. we. need
to beat our drum. It is enti rely possible tha t
much or all of the cost of a lobby in Washington
cou ld be financed entire ly separate fro m the
AR R L, thus keeping League expenses down.

Emerging Nations
The key to the fu ture of ama teu r radio lies

entire ly with the votes of member na tions of the
Interna tional Te lecommunica tions Union at
Geneva. It would behoove us to keep this in mind
and devote some time and energy towards pro
tecting our frequencies in terna tionally. The ITU
is p resently controlled by the emerging na tions of
Africa and Asia and the League could be of grea t
help to man y of th ese count ries a t little cos t. It
could offe r custom-made amate ur rad io regula
tions for individ ua l countries, complete with
amateur license exams. It could organize expedi
tions to these countries to explain the value of
amateur radio to the heads of the countries and
their top officials. Club stations could be organ
ized in the countries, probably in high schools. If
equipment is no t available it could be arranged to
be donated by inte rested ama teurs and man ufact
urers. Every effort shou ld be mad e to assure
amateu r radio vo tes at the ITU.

Direct ors Meetings

The inability of managemen t to get decisions
from the directors more than once a year has

{co nt, on p. 102 )
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A Modern QST
The club magazine wou ld interest many more

amateurs if it were written in a warme r and more
friend ly tone. It would look more like 19 70 with
modern type and better layout design. Readers
might have more confidence in the League if
both sides of con troversia l problems were openly
discussed in QST. Some of the de partme nts
whic h fill up so much of the space in QST could
be shor tened or elimina ted in the in terests of
bringing information of inte rest to the most
readers.

the size of QST by a fraction of an inch so it
would fit on modern web offset presses and by
using more modern paper a saving of thousands
of dollars a month can be achieved. There are
many other areas where substantial savings can be
made withou t losi ng any valuable services. We
can see that the League investments arc bringing
in a maximu m return . We can plan ahead fo r
con tinued no nprofit operation, but an even tual
end to the tax-free status.

§
Sage. who is celebrating her first
birthday on December 31, my wi fe
Lin, and I atl wish everyone o f you a
very merry Ch ristmas. We' re sitt ing
on one of those Heath Beanie B ikes,
by the way. and we have lots of fun
bouncing around the New Hampsh ire
h i l ls and forest trails on them.

§

Better Dire ctors

Probably the first thing I would do would be
to try to encourage amateurs to run for director
in other divisions of the ARRL who are inter
ested in improving amateur radio to replace those
directors who arc there for the prestige of the
office rather than as true representatives of their
constituents. Little can be done to improve the
League until at least nine of the 16 d irectors
want to improve it. Right now it seems hopeless.

Sound Financ ia l Basis
There is no excuse for the League losing

money every year! There are many ways to
increase income and to cut expenses. By reducing



For The Experimenter!
International EX Crystal & EX Kits

OSCILLATOR / RF MIXER / RF AM PLIFIER / POWER AMPLIFIER

OX OSCILLATOR

Write IOf c omplete CIIIII /Og .

SAX·1 Transistor RF Amplifier $3.50
A small signal amplifier to drive M XX-l mixer.
Single tuned input and link output.

La Kit 3 to 20 MHz
Hi Kit 20 10 170 MHz
(Spec ify when ordering)

PAX-l Transistor RF Power Amplifier $3.75
A single tuned output ampl ifier designed to
foll ow the OX oscill ato r. Outputs up to 200 mw
can be obtained depending on the frequency
and voltage. Amplif ier c an be amplitude modu
lated for low power communic ation. Frequency
range 3,000 to 30,000 KHz.

BAX-l Broadband Amplifier $3.75
Gene ral purpose unit which may be used as a
tuned or untuned ampli fi er in RF and aud io
appl ications 20 Hz to 150 MHz. Prov ides 6
to 30 db gain. Ideal for SWL, Experimenter or
Amateur.

SAX·!

Crystal controlled t ransistor type.
Lo Kil3,OOO to 19,999 KHz $295Hi Kit 20,000 to 60,000 KHz
(Spec ify when ord ering)

MXX-!

MXX-1 Transi stor RF Mixer $3.50
A single tuned circuit intended for signal con
ve rsion in the 3 to 170 MHz range . Harmonics
of the OX oscillator are used for inject ion in
the 60 to 170 MHz range.

lo Kit 3 to 20 MHz
Hi Kit 20 to 170 MHz

(Specify wh en ordering )

PAX-! SAX-!

CRYSTAL MFG. CO.• INC.
10 NO. L EE • O K LA . C ITY. O K LA. 7 31 0::1



Last Chance for SA ROC Flight!

F rom early indica tions, the upcoming "fun"
convention in l as Vegas (January 19 7 n will

be the biggest success of any ham convention
ever he ld anywhere - bar none . If you 've go t a
vacation coming, or if you would just like to take
the wife and get away for a weekend , by all
means attend! Even if your wife doesn't like
conventions, she'll want to go to this one 
because Las Vegas is a magidand - p robably the
only place in the world where you rou tinely
bump into TV personalities, movie sta rs, and
other famous personages. (Last year I poked Don
Rickles with a Motorola telescoping an tenna.)

If you're planning a West Coast vacation
anyway. here's your chance to be really sneaky.
You can f ly on one of SARGe's two chartered
"champagne" planes (from New York or
Chicago), stay a full 3-night weekend at the
Flamingo, enjoy a couple of stage shows, and
buddy it up with hams from everywhere - all fo r
less than conventional airline rates.

As if that weren' t enough , additional free
" flings" are being sponsored by public-spirited
groups and organiza tions. For example, Ham
Radio magazine is footing the bill for an all-you
can-drink cocktail party on Thursday nigh t; the
nex t evening. Swan Electronics is pick ing up the
tab for the same kind of arrangemen t. And the
FM boys in Las Vegas are planning a head-busting
three-night open hou se, with free hard . soft, and
hot stuff to drink.

The round-trip "every thing included" plane
fare from New York is $229 (from Chicago, it's
$199) , and there 's a fu ll-page ad in this issue that
tells exactly all that the price includes. Bu t the ad
doesn't te ll you that SAROC is the Western
convention , where th e accent is on fun and th e
emphasis is on ham radio. This January will mark
the Six th Annual Radio Operators Convention
and the fourt h (and b y far the biggest and best)
national FM convention .

With the August FM lineup (p rac tically all the
big names in repea ters) and the unpreced ented
current populari ty of VHF FM, a turnout of
more than a thousand FM'ers is ex pected. This ,
coupled with the already well established popu
larity of the other aspects of SAROe, should
make it a convent ion to top all o thers in ham
histo ry .
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If you 're going, be tte r make plans now. If you
don 't reserve a seat on one of the charter fligh ts
before November 25, you'll have to get there
under your own steam - and that could get
expensive.
Discrimination. , .

Wayne Green used to mention occasionally
that the League wouldn't let him speak at this
convention or that - that the League wouldn't
let him set up a booth for 73 at various
League-sponsored affairs, and other seemingly
unfriendly or discriminatory actions on the part
of the ARRL. To be 'quite blunt, I o nly half
believed him because his charges all seemed to be
so fantasti c.

But at the recent Boston convention, I found
out for my self. I was invited to speak o n
repeaters, and accepted . But the League said no. I
saw a letter Huntoon had written saying that I
wasn't fit to speak at any League convention,

A few of the fellows protested to the League,
even to the extent of offering mild threats of
"breaking off" with ARRL affiliation . But
Robert York Chapman, New England Division's
director , answered one of the protestors with a
counte rthreat . It is never too late, he said, for the
League to back out of backing the convention,
Clearly, the convention planners had to make a
choice between the League and the staff of 73.

Working almost surrep titiously, but closely
with the conven tion planners, 73 rented an
auditorium in the hotel where the conven tion
was being staged, then held its own programs
with its own speakers. And the whole thing went
off extremely well.

The next conven tion was Tarrytown, another
League-sponsored affair taking place within the
Hudson di vision. I suggested to Wayne that we
set up a booth there.

" Go ahead and try," Wayne told me. "But I
can tell you now that they'll teU you their booth
space has already been sold ou t."

Well, I tried anyway , I contacted Harry
Dannals, who told me in a very friendly and
congenial manner that there would never be any
space for 73 in any convention that he is involved
with.

Now, fellow readers, I have just told you the
truth. There is not one ounce of exaggera tion in
the foregoing. And if Harry Dannals is an honest
man, he will certainly admit th at what transpired
between us was exactly as I have related .

I charge Harry Dannals with di scriminatory
practices, and I charge the ARRL with sanc tion
ing such practices. I don't want to make an
enemy of Dannals, because, quite frankly , he is a
personable and congenial fellow. But he mu st
learn that his acts are not those of a responsible
director.

Those of you in the Hudson division who
agree with me could probably carry a great deal
of weight if you 'd drop Harry a line letting him
k now how you feel.

...K6MVH/l-
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213/477-6701
714/772·9200
816/679-3127
201/637-4107
713/464-0419

• Henry Radio has a great antenna package program .. . big savings . Write lor literature . •

EASY FINANCING • 10% DOWN OR TRADE-IN DOWN • NO FINANCE CHARGE IF PAID IN 90
DAYS • GOOD RECONDITIONED EQUIPMENT • Nearly all makes and models. Our reconditioned
equipment carries a 15 day trial , 90 day warranty and may be traded back within 90 days for full
credit toward the purchase of NEW equipment. Write for bulletin. Export inquiries invited.
TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (W6ZN)

• 11240 W. Olympic Blvd., Los Angeles,
Calif. 90064

931 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730
New York area: John Richardt W2W1Y
Houston area: Jan Carman WSSBX

"World's Largest Distributor 01 Amateur Radio Equipment"



Ed. No te:
Last month (or the month be fore), Raving Dave took on the Technicians in the coun try , and after
three rounds went down fo r the coun t. This month, as "Dave the Brave, " it 's Conditiona ls. Watch for
his subsequent attacks on Novices, premarital sex, Mexican food, the electoral college, and motherhood.

I n previous issues I have mentioned ph one
patches, usua lly l ati n-American in origin,

which have been QRM'ing the DX freq uencies,
especially the low end of th e 20 meter phone
band, in ever growing numbers. T he response of
the read ership has not been parti cularly
encouraging; there seems to be a feeling that
nothing can be done ab out the sit uation
because, in the words of one of my correspon
dents, .....foreign opera tions cannot bc regula
ted or controlled ." While this is partially true,
let me assure you that it is not complete ly
impossible to effect
changes. There is no
basi s for the tota l
fru stration which has
been expressed.

There are certain
actions which can be
taken that may prove
to be effec tive; for
example, a large per
c e n tag e o f these
patches are being run
by stations in Florida
and Pu erto Rico ,
both of which are
indeed subject to the
re gulations of our
own licensing author
ity. The FCC - while
many U.S. hams may
consider it unsympa
thetic to the needs
and desires of the
ama teur fra te rnity 
is quite responsive and sensitive to reasonable
requests, when they are m ade in a responsib le
and constructive m ann er. It is far from an
impossibility to envision the establishment of an
officially designated frequency allocation which
would limit the patches to seq ueste red portions,
as is presently done wi th RTTY, thus going a
long way toward eli minating the annoyance.

But there is ano the r side to this coin . The
phone patch sta tions are also en titled to a fair
measure of consideration. There is no founda
tion, either in the regulations or by operating
precedent, for DX'crs to feci that they are
entitled to a preemptive " lock" on th ose por
tions of the bands which they regard as desi ra
ble, and that they are perforce within their
rights in bludgeoning the opposition into sub
mission by their sheer weight of numbers, by
using power amplifiers, ex travagant antenna
systems, or by any other means. There is still a
right and wrong, after all.

The problem is a knotty one. Both groups
have raised legitimate complaints. Both have
valid grievances. And somewhere along the line,
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accommoda tions mu st be found so as to create
order ou t of chaos.

A tangential point is being raised by th e
General class ope rators. Many DX sta tions seem
to restrict their li stening frequencies solely to
our U.S. Advanced and Extra class subbands.
making it virtua lly impossible for the Ge nerals
to compete for DX on an equitable basi s. Of
course, it must be ack nowledged that it is
awfull y simple for anyone to master the rela
tively elementary material covered in the single
examina tion element which upgrades them to

the Advanced class.
Anyone wh o is at all.
serious about work
ing OX would be
more than willing to
devote a small por
tion of his tim e
toward accomplishing
this simple task.

T he Cond itional
class ham, however,
is faced with a genu
ine crisis. He mu st
qualify in all ele
ments, both CW and
the ory .. .is given
absolu tely no credi t
for any elements in
any of the exams
. ..hence must pass
the 13 wpm code
test plus the General
and Advanced theory
elemen ts. Many of us

are prone to forget that there are vast numbers
of people who hold this grade. If you will
examine the figures (they may be found in
recent issues of the callbook), you will learn
that of the total ham population, more than
10% fall into this category. There arc 10 sta tes
in which Condit ionals outnumber Generals! In a
few of these states the examinatio n points are
truly beyond a reasonably convenien t traveling
radius. But in several of the sta tes referred to,
this is not the case , and I fear that the Cond i
tional ticket has been acquired under term s
which could not be regarded as completely
justified by the circumstances. The regulations
have been applied. in all too many instances, to
circumvent the qua lifying requ irements, and
some persons who could easily be expected to
get to the examina tion po ints have simply
exaggerated the hardship angle of th e physical
infirmity excuse. I am personally acquainted
with several self-styled " invalids" who eat like
horses. work like mules, and climb up and over
ridges like mountain goats during the deer

{cont. on p. / 04)
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Say Merry Christmas with
HeathkitAmateur ·0 Gear

..--
• • 9

SS·220 2·kW Linear Amplifier. . . the hottest perform
ing, lowest cost fina l ava ilable. Delivers 2 kW PEP
SSB, 1 kW CW & RTTY on the 80 thru 10 meter
band s. Built-in soli d-sta te power supply, 120 or 240
VAC. Pre-tuned b road band pi-input for maximum
eff ic iency , low distort ion . Two front panel meters for
con t in uo us monitoring of plate current, plus sw i tc h
select ed monitoring of grid current, relative power &
plate HV.
Kit 58-220, 58 Ibs $349.95·

• •NEW SS-303 scud-state amateur receiver...tunes USB,
LSB, AM, CW & RTTY, 80-10 M. 15 M Hz WWV cover
age. 100 & 25 kHz cal ibration . Dua l gate MOSFET
front end for greater dynamic ran ge. Soli d-sta t e fa c
tory assembled & aligned LMO w ith 1 kHz d ial read
out. Sensitivity less than 1/4 uv for 10 dB S+ N / Ni
2.1 kHz selectivity with built-in SSB crystal filter ...
optional AM & CW crystal f ilters available. Perform
ance companion to the famous "401" transmitter.
Kit 5B-303, 21 lbs. . . .. . . . . . . . . . . . . .. . .• •.. . .$319.95*

NEW IS-101 Frequency Counter .. .a must item f or
every shack - and now at a price you can afford. De
livers accurate cou nti ng from 1 Hz to over 15 MHz.
All in tegra ted c i rcu i t ry fo r t op performance, h igh re
l iab il ity. Automatic tri gger leve l for w ide range inpu t
w ithout adjustment. Fi ve d igit readout w ith Hz/kHz
ranges & eve-range indica to rs give eight d igit capa
bi lity. Input impedance 1 megohm shunted by less
than 20 pF for low circuit load ing.
Kit IB·l0l, 7 lbs $199.95*

NEW HM·l02 Wattmeter/5WR Bridge ... the most use
ful sta t ion accessory you'll ever own. Measures RF
power to 2000 watts in 10-200 & 100·2000 W ranges.
Modern low-loss t orrod ial ci rc u i t ry. Built-in cal ib ra
tor perm i ts 10% accura cy t hroughout the 80-10 meter
bands. Built-in SWR capabili ty permits proper tun
i ng, correct matching ..• ideal for antenna expert
ment ers. Remote detector permits p lacement of
meter in any conven ient location.
Kit HM·102, 3 lbs $29.95·

~_... -.._.....

a 5ch/umberger company

, plus shipping.

HW-1G Novice CW Transceiver••. a high performance
3-band CW tran sceiver. Covers the low er 250 kHz of
80. 40 & 15 meters. 75 watts i npu t for novice cla ss,
90 watts for general. True break-in CW with so lid
state TR sw itching. Less than 1 uv senstttvttyr 500
Hz se lectivi ty with high quality c rysta l lattice f ilter.
Prov isions for VFO transmit with Heathkit HG·I0B
VFO.
Kit HW·1G, 25 Ibs. . • . . . • . • . •. . •. • • • •. •• • . . • •$109.95*

Address. _

Name' _

HEATH COMPANY, Dept. 11 ·12
Benton Harbor, Michigan 49022

o Enclosed is $'~;;;;j(;)======~~~~~ _Please send model(s)
o Please send FREE Heathkit Catalog.

FREE '71
CATALOG

De scr ibes these and
over 300 other Heath 
kits. Save up to 50%
by buil ding them your
self. Use coupon and
se nd f or you r FRE E
copy!

~~-,
I
I
I
I
I
I
I
I
I
I
I

City Sta te Zip I
I Prices & specificat ions subject to change without notice. AM-240 I
I -Mail order prices; F.O.B. factory. IL L J

NEW HW·tOl S-8and SSB/CW Transceiver.. . hot new
descendant of the world·famous HW-IOO. Incl udes a ll
the features that made the HW·IOO the choice of
thousands ... plus: improved receiver circuitry for
0.35 uV sensitivity, new 36·10-1 bafl-bearf ng dial drive
for smoother, more responsive tuning j new front
panel switch-selection of built-i n 2. 1 kHz sse c ry stal
filter or op ti ona l 400 Hz CW crysta l f ilter; new front
pa nel styling. It a ll adds up t o t he only tru ly low
cost , high performance rig a round.• .the new HW-lOl.

Kit HW·l01, 23 Ibs • . . ... . . . . . . .... .. . . ... . ..$249.95- ~~~~~;;I;~~~

.-----------------.------------------ffi



- =- -

SOLID

STATE

Ro bert E. Bloom W6Y UY
8622 R ubio Avenue
Sepulveda CA 91343

M y original thoughts about under
tak ing a design project of this magni

t ude were brought about through a chal
lenge by W6EG Z, after having just com
pleted a three-year design of a solid-s ta te
receiver. This was ea rly in 1966. Based
upon the complexity of the rece iver it was
anticipated that abo ut one year wo uld be
required to comp lete the transmitter. This
would mean using all available evenings a nd
weekends, abandoning all on-the-air oper
ation and all other aspec ts of ham radio. As
with the receiver, it took a simila r three
year period .

The big hangup in progress was cncoun
tered in designing a sat is factory third-mixer
stage, free of parasitics. I tried ma ny mixer
configura tions init iall y wit hout success.

It wasn' t until the advent of a magical
" black box" concept that a ppeared on t he
ind ustrial elec tronic market , cloaked in
secrecy an d at a price of just under $2 00
that progress once aga in was under way.
This sta r ted a fra nt ic search for literatu re
and info rmation as to how this thing called
a " double-bala nced mixer" was operated. I
say " magical" as this circui try is so versa-
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tile that it can be used as a phase detector,
fr equ en c y doubler, current-contro lled
attenuator, balanced modulator, pulse
modulator, phase detector, etc. But let ' s
start at the beginning.

Were it not for the availabili ty of all
commercial test eq uipment this project
would not have been attemp ted . Such
items as a Hewlett-Packard counter , gener
ato rs. and meters; Tektronix oscilloscopes;
Measurement Q me te r and grid d ip oscilla
tors; temperature-cont rolled oven; shee t
metal cutting and be nding equipment ; and
a Heliarc welder were some of the items
used . For those who wish to duplica te all
o r part of t his system, all pertinent d e an d
signa l voltages arc called out and all perti
nent coil data can be fo und listed in Table
I. All circu its o ther t han t he b ulk clements
of the power supply and the final arc of
modular cons t ruction; in t od ay's tech
nology of min iat ure cons truct ion this is the
easiest and nea test , and lends itself read ily
to circuit change.

The individua l circuits were first bread
boa rded , checked o ut, an d then made int o
modules using single-sided 5/1 6 in. coppe r-
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Table 1. Coil and Transfo rmer Data.

Coil or
T ra ns . Core M ateria l Prim ar y Secondary Tap from Wire Transmitter

Ident i f . Tu rns T urns bottom type Notes St age

T Ferrox-Cube cup core 80 16 Pri. 7/ 4 1 Unloaded "Q" 280 Balanced

1811P A100- 303 (7 00 J.lH I Sec. 15141 Resonant at 4 53 k l-lz modulator
wi t h 170 pF

T1 Ferro x-Cube cup core 70 7 7/4 1 Litz , "Q" Unl. 230 453 kH z

1408 P A 100 - 30 3 (500 JiH I LF ampl.

T2 Ferro x -Cube cup core 30 2 4 30/44 Lua . " Q " uor, 170 1st mixer

1408 P A-40-4C4 (40 p HI 2045 kH z

T3 Powdered -iron stuq- 40 5 :y., 7/44 Litz. " Q " U nl. 55 Broad-band,

tuned ceram ic for m " Q '" Loaded 5 2nd mi xer

Yo " dia bo th co ils

T4 Ferrox -Cube toroid 13 13 26 so uo Sec t ap is the end Double-

266T -125-4C4 26 total Teflo n cov . o f o ne w ind ing & balanced

T r if i lar wound start of another . m ixer

T5 Ferrox -Cube toroid 9 8 26 sol id Pr i tap is the end Double-

266T -125-4C4 T r i f i lar wound 'r enoo cov. of one 9-tu rn wind- balanced
ing & st ar t o f other m ixer
a-turn w ind ing.

L 6 Powdered-i ron slug- 25 28 solid T rim w ith 8 - 35 pF 7.0 M H z

tuned ceram ic Yo" dia enam el ed rnimatu re t rimmer t ransistor
& fi xed 75 pF silv rf amp I
mica capaci to rs

3/8 ' · ceram ic, brass, lOY. 24 solid N o trimmer 14.0 M Hz

slug-t uned enameled

Pow dered -iron slug- 11Y.. 26 so lid T r im w ith 8 - 35 pF 21 M Hz

tuned Yo " ceram ic torn enameled m in iatu re t rimmer

Powdered -i ron slug- 10 20 solid No tri mmer 28.0 M Hz

tunec x" ceram ic form ename led

L7 Powdered-iro n slug- 15 2 :y., & 26 sol id Band selec-

tuned Yo " ceramic form 9 tu rns enameled non osc
3rd m ixer

T8 Fer rox -Cube cup co re 50 2 Pr i 32 Resona nt w ith 22 1st mixer,

1408 P A -40-4C4 Sec 28 pF silver mica at osci llator
24.5 M Hz

T9 Powdered-iron slu g- 80 20 Pr i 24 32 sol id See text Vfo output

tuned 3/8" ceram ic Sec 9 enameled transformer
& 15

LtO Pow der ed -iron slug- 25 28 solid T rim with 8 -35 pF 12B Y 7 dr iver

t uned '1.." ceram ic enameled miniatu re t rimm er & plat e, 7 M Hz

fo rm 75 pF fix. si lv m ica

Brass. slug-tu ned 15 24 solid Trim with 7-25 p !" 12 B Y 7 d river

3/8" ceram ic form enameled miniature trim mer p late, 14 MH z

Brass. slug-t u ned 10 26 sol id Trim w ith 8 -35 pF 12B Y 7 d river

3/8 '" ceram ic for m enamel ed m in iatu re trimmer plate, 2 1 M Hz

Powde red-i ron slug- 9 20 sol id Resonate wi th 10 12 BY 7 d river

t uned ){ " ceramic f or m enameled pF fixed si lver mica plate, 28 M Hz

L11 2" dta AirDux 15 3& 8 14 plated T une w n h 200 pF Multiband

1606T co il stock 2 kV spli t -stat or, coup ler .
Johnson 200F 0201 fmal
155-50 5 C-l 1 midget
air -tuned 300 pF (Ham-
m ar lund MC -325·M I

clad board. (Printed ci rc uits could have
been use d ; however, the const ruc t ion

about to be descri bed wa s preferred as it
lend s itsel f to change where prin ted cir
cuitry does not.)

DECEM BER 1970

It was first nece ssa ry to redraw the
schema tics , keep ing all sy mbols to actua l
size an d positioned exactly as they wo uld
ap pear 0 11 t he fin ished board (accord ing to
the overa ll b lock d iagram, Fig. I ). A dot
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Fig. 3. Audio, betsn ced m odu lator, m echanical
filt er, i-t amplifier, carrier oscilla tor, and carrier
buffer amplifier .

for linearity monitoring and testing. The
mechanical filter is one of the higher
quality Collins multi-element 3.1 kHz
variety with steep skir ts down to 90 dB.
The input is series tuned while the outpu t
is series-parallel tuned using capacitors in a
divider configuration . The loss introduced

by the filt er is only 9 dB and the gain o f
the following i-f amplifier had to be
severely limited by tapping the coil of TI
near the bottom end and inserting degener
ation in the emitter of Q5 .

Overall gain measurements for this
board were made using a 10/1 divider
scope probe connected at the collector Q4
of the i-f amplifier. Using a single tone
signal and no carrier, the soon pot in the
audio amplifier input circuit is set for a
2.5V p-p indication measured at the base
of Q I. Inserting carrier to produce a 100%
modulated sideba nd signal, the amplitude

Power supplies and complete final amp lifier .

will increase to 4 .8V p-p. Turning off the
carrie r and switching to a two-tone audio
signal the indica t ion will be 3.8 V p-p.

The next board, which is located in the
lower left-hand corner on the bottom of
the chassis, contains the 2045 kHz first
mixer and 2.5 k Hz crysta l oscillator. The
major problem encountered with this stage
was in designing a mixer transformer, T2 ,
with a 0 high enough to reject the 2.5 k Hz
oscillator signal fro m its output. This was
finall y acco mplished using the core
material and data as furnished in Table I.

The 1.8 -kn series resist or fro m the 453
kHz i-f to the base of the second mixer was
selected to limit the signal to the mixer.
With a tw o-t one signal, the mixer ou tp u t
amplitude at the coUector o f 06 is 1.9V
p-p. A voltage d ivider network consisting

,
•

V fo with lid removed; also shows selec table
sideband crystals and baldnced mod ulator.
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18th Edition of the famous E&E

RADIO HANDBOOK
" by WILLIAM LORR. W6SAI. Completely updated

edition of the famous communications book
that is the electronics industry standard for
engineers, technicians, and advanced ama
teurs. Explains in authoritative detail how to
design and build all types of radiocommuni
cations equipment. Includes ssb design and
equipment. RTTY circuits, latest semicon
ductor circuits, Ie's, and special circuitry.
Order 24020, only $13.50

Radio Amateur's F-M Repeater Handbook
by KEN SESSIONS, JR., K6MVH. The definitive
work on the vital and virtually undocumented
subject of amateur f-m repeaters. Chapters
include: Preparing and obtaining sites for re
peaters; How to build a repeater; and Re
peater applications. Includes an f-m repeater
directory. Order 24008, only $6.95

Amateur Tests and Measurements
by LOUIS M. DEZETrEL. W5REZ. Shows how to
accomplish virtually all performance tests on
amateur transmitters, receivers, and anten
nas, and how to make required adjustments.
Order 24007, only $5.50

Ham and CB Antenna Dimension Charts
by EDWARD M. NOLL, W3FQJ. Tabulates di
mension data in feet and inches for all the
popular antenna configurations. Charts are
so subdivided that an antenna can be dimen
sioned for a specific frequency range accord
ing to license class and mode of operation.
Order 24023, only $1.95

4
Order from your electronic parts

distributor or send coupon below.

r .E 1

I Howard W. S8ms & Co., Inc., Dept. 73-110 II 4300 W. 62nd St., Indianapolis, Ind. 46268 I
I Send me the following books: Nos. I
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Single Sideband: Theory and Practice
by HARRY D. HOOTON. W6I'tH. This one-source
guide emphasizes basic principles and cir
cuitry of ssh. Covers the ori~n of ssb, the
derivation of ssb signals, carzier-suppresaion
techniques, sideband selection, and a com
plete analysis of all types of ssb equipment.
Order 24014, only $6.95

73 Dipole and Long-Wire Antennas
by EDWARD M. NOLL. W3FQJ. The first com
pendium of virtually every type of wire an
tenna used by amateurs. Includes dimensions,
configurations, and detailed construction data
for 73 different types. Appendices describe
construction of noise bridges, line tuners, and
data on measuring resonant frequency.
velocity factor. and SWR.
Order 24006, only $4.50

73 Vertical, Beam, and Triangle Antennas
by EDWARD M. NOLL. W3FQJ. Describes the
design and construction of 73 different an
tennas used by amateurs. Each has actually
been built and air.tested by the author. Ap
pendices cover construction of noise bridges
and antenna line tuners. as well as measure
ment methods. Order 24021, only . . . . $4.95

Electronics for the Amateur
by LOUIS M. DEZETTEL, W5REZ. This is one of
the few books on the theory of electronics and
radio that programs the material for the ama
teur. Discusses radio-wave propagation as it
applies to amateur band frequencies, recep
tion and transmission pertaining to ham
equipment, and the special field of antennas
and how to feed them. Contains all the infer
mation required to pass the theory sections of
the FCC exams.
Order 24022, only $7.95

Important
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Left - band select switch and 6146 sockets.
Middle - band select crystal oscillators, 2nd and
3rd mixers, and rf amplifier. Right - Mike ampli
fier, mechanical filter, and i-t amplifier. Back 
2.5 MHz crystal osci tletor and 1st mixer; two
tone oscillator.

of a 220 and a 150n resistor shu nts the
secondary of T2. setting the first mixer
output signal level at 300 mY p-p. This
measurement is made with transistor Q7
removed from its socket. A voltage dividing
network optimizes the 2.5 kHz oscillator
signal to the mixer T8, limiting the drive to
550 mY pop. Both T2 and T8 coil data is
critical and is listed in the coil data chart,
Table I.

In the chassis compart ment just to the
right of the audio and 453 kHz board are a
total of 3 modules. Toward the panel is the
band selector crystal oscillator stages. Q14
and 015. To the rear of the band selector
is the broad band second mixer Q7 and
emitter follower Q8 . Mounted on top of
this board is the third mixer, the double
balanced mixer using the latest techniques,
and the rf amplifier 010.

The second mixer has a fixed frequ en cy
input o f 2045 kHz and a vfo input of
2900-3550 kHz, making the usable output
frequencies 4945 -5595 kHz. The problem
en countered here was to develop a
coupling circuit with a flat response over
650 kHz. The coils were wound on Jh in.
ceramic slug tuned forms, resistive loaded
to a 0 of about 5. The coils are spaced %

Bottom view of power supply and final amplifier .

My final design emerged with coils T4
and T5 with 13 and 9 turns respectively.
These co ils must be trifilar wound. It is
recommended that the three lengths of
26-gage wire be of different color so that
they may be easily identified . This is not
an absolute necessity as identification can
be made using a co ntinuity meter. Twist
the three lengths of wire around each other
and then wind onto the toroid cores,
spacing the turns evenly over the entire
circumference and then ta cking into place

in. on centers. The co upling capacitor value
is very critical; the calculated valu e is 10
pF but in practice optimized out at 8pF.
The circuit has a frequency response flat to
better than 2 dB . Coil data can be found in
Table I. Unloaded 0 of each coil is about
55 . The collector 07 is tuned for the low
frequency end of the bandpass while the
emitter of 08 is tuned for the high end.

T4 and T5 are wound on 4C4 ferrite
toroids, 3/8 in. diameter. Ferrox cube
266Tl25 or equivalent may be used . I
must have wound 40 coils of four di fferent
diameters and ~ doz. materials before
coming up with a final design. Most o f the
materials tried seemed satisfactory except
for the problem of driving their low input
impedance. The key was to select a
material with high enough permeability to
obtain an input of something over son
using a small number of turns and sett ing
the emitter follower current to 10 or 15
rnA. All of the information I received from
engineering contac ts advised designing both
input and output coils with id ent ical
number of turns but I found this only to
be true if a very wide frequency range was
desired .

•

J
,-
•
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Vfo, 12BY 7 driver, 6146s, tuning capacitor for
3rd mixer and driver, and fun ction switch .

using a small quanti ty of Polystyrene
cement. Use the cement sparingly as the
capacity effect is critical.

Actually, the mixer has a bandpass
much wider than needed - possibly as
great as 200 MHz - and should the cement
spoil the higher frequency end, you will
never know it as frequency interest ceases
beyond 30 MHz.

The diodes used in the balanced mixer
are Hewlett-Packard Schottky hot carrier
type 2900 . The ty pe 28 00 was found
equally good. Experime nts with 1N269 ,
I N270, and I N277 ty pes were fo und to
operate satisfactorily in th is frequency
range also. The driving signal level into
transformer T4 is 700 mV {p-p] and is

measured using a two-tone audio signal
source with no carrier inserted . Examina
tion of the schema tic for the balanced
mixer and rf amplifier (Fig. 4) revea ls
many components, yet all are contained on
a board I -% x I~ in.

The only other circuits in this compart 
men t are the band selector oscilla tor
module and coil switch assembly. The rf
co ils are mounted on a metal disk-shape
shield which is assemb led as part of the
bandswitch. (See ARR L sideband manual ,
page 66 for ideas on this subject .) Both the
rf amplifier and the 12BY7 driver stages
are panel-tuned by a miniature 8 -108 pF
two-gang capacitor. The tuning knob for
this is located just to the left of cente r o n
the panel.

The function selector switch (Fig. 5) is
also panel mounted. This allows selection
of operate, zero-beat, CW, single-tone test,
and two-tone test. The problem posed by
the band selector stage (Fig. 6) was in
obtaining an equal output amplitude from
each crystal. This section had over three
designs before the final one. This may not
have been a problem at all if simi lar type
crystals had been used but it turned ou t fo r
the best since the selec tion of crystal types
ceases to be critical. It is to be noted that
for 80 and 20 meter operation the same 9
MHz crystal wou ld be used . Alt hough the
final will tune fro m 80 through 10 meters,
no coils were made fo r the rf amplifier and
driver stages for the 80 meter ba nd. Switch
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Fig. S. Function switch.

positions are provided and 80 meter coils
can he incorporated at a later date if
desired .

Becau se of the 650 MHz maximum
frequency coverage of the vfo it will
require three crysta ls to completely cover
the 10 meter ban d. A 23 Mfl z crystal
covering 27 .945 -28 .595 , a 23.6 Mllz
crystal covering 28 .5 45 -29.195 and 24.2
Mllz for 29 .145 -29 .795. Other combina
tions can be used of course. In that these
cannol be switc hed, one mus t dec ide what
third of the band is desired at a time ,
changing crystals in order to move to any
other third of the band . It would be
possible to design a board and switching
arrangement containing all crystals, making
it possible to switc h to any portion. My
interest s in this band do not go to this
ex tent and I am sat isfied to pick mine a
third at a time.

The largest board on the bott om of the
chassis is the one containing the mike
amplifier, mechanical filt er and i-f ampli
fier 6 x I '~ in . Actually the entire excite r
portion takes up only one third of the
chassis space.

The vfo module is con tained in its own
shielde d box and is located on top of the

chassis and in front of the box containing
the crystal carrier oscillator, buffer, and
balanced modulator. Incidentally, these
two modules were completed about a year
before other modules of the transmitter ,
including const ruction of the basic chass is.

The vfo (Fig. 7) was designed using a
tu ni ng capacitor out of an ARC-5. As you
know, this capaci tor is considered as fine in
quality and stability as any obtainable. The
oscillator coil is wound on a ribbed ceramic
form -% in. in diameter. The big problem
with this stage was developing a pure sine

. o· , .,.

Fig. 6. Fix ed crystal oscillator to third rmxer
(double.balanced mixer).
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SR-2000 that's what. the Hallicrafters SR-2000 trans
ceiver is packed with watts. 2000 watts. that's WATTS
of power. you can buy it today.

FEATURES: < I KG readout. ex
clusive RIT (Receive r Incremental
Tuning) • AALC Amplified Auto
mati c Level Contro l • built- in
Noise Blanker. 100 kHz crysta l
cal ibrator, VOX. PIT. Break-in CW
• < 1 uv sensit ivity for 20 db S:
N/ N • com pact ru gged cabinet.
2 000 walls SSB, 1000 walls GW
in a package only 7 % x 161,7 x 15
inch es. P-200 0 AC power supply
includ in g built-in spea ker, final
amplifier plate metering, 110/220
VAG. See WATTS UP at your lo
ca l Hall icrafters distributor today.

A SubSidi ary 01 Northrop Corporal Ion

600 HICKS ROAD

ROlliNG MEADOWS, ILLINOIS 60008
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F ig. 7. Variable frequency oscilla tor (2.9-3.55 kHz).
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Fig. 8 . Two-tone oscillator schematic.
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The vswr indica tor circuit was con
struc ted so that all co mponen ts could be
mounted in the space below the rf tuning
capacito r. The right-hand portion of the
chassis contains the regulated power sup
plies (Fig. 9 ). A module containing all of
the rectifier diodes as well as the comp lete

information as given in the coil table. No
series resistor is need ed if this winding data
is used.

The two-tone oscil lator (Fig. 8 ) is
located in the same compartme nt with the
2.5 MHz oscilla to r and buffer module and
is mounted to the back side of the chass is
in a vertical position.

wave (undistorted) rf output signal across
the band . This was finally obtained after
designing an amplifier (QI2) and emitter
follower (Q 13) that reduced the loading on
the tunable oscillator.

An HP counter and temperature
controlled oven were used for the process
of stabilizing the oscillator. Critical com
ponents are CI, C2, and C3. Cl and C3 are
silver mica dogbanes while C2 co mp rises
four separate capacitors (2 ea. 68 pF
N-750s, a 21 pF N-330 , and a 63 pF NPO
all in parallel). Looking back over my data ,
the temperature tests were run for over
two weeks. Frequency drift is 11 Hz for a
change of 25 °F over the vfo frequency
range of 2.9- 3.5 kHz. Once this module
was completed . the unit was closed com
pletely and not opened again until pictures
were recently taken of the en tire trans
mitter. At that time , only the top cover
was removed .

At the time this unit was designed I did
not know what ou tput voltage would be
req uired to drive the second mixer as plans
for this stage were still quite a way down
the road. Hence, a multitapped coil with
output from 1.0 to 2.5V p-p was made.
This turned out to be a bad guess as the
output from the lowest tap was more than
optimum. Rather than go back and
redesign the coil (1'9), a 22st series resist or
to the emitter of Q7 was incorporated ,
thus opti mizing the second mixer for the
best output waveshape. It is suggested that
anyone duplicating this design use a
secondary winding on the 3/8 in. diameter
ceramic slug-tu ned 1'9 form of 12 turns
tapped at 4 and 8 turns, rather than the
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Fig. 9. Power supplies for SSB transmitter.

component circuit ry for the low-voltage
and antenna relay supply mounts on the
side of the chassis.

The high-voltage transformer is hermeti
cally sealed. containing three centertapped
secondary windings. The 6.3V winding
serves three functions: furnishes the 6.3V
needed for tube heaters, it operates the
high-voltage relay. and it furnishes 3.15 Y
primary pow er to operate a se para te trans
former for the bias supply. The high
voltage rectifier str ing is made up of 8
I N2684. 600 PlY. diodes , each shunted
with 390 k!1 resistors and 0 .002 mF (J
kV) capacitors for transient suppression.

The ac. line switch has a configuration
that turns on the low voltage dc supply in
its center position and adds line power to
the high-voltage supply in its up position.
The function switch is a three-deck, five
position , seven-circuit affair made up from
an Oak switch kit .

Function Selector

Function positions are as follows; Side
band, tune, CW, single-tone, and two-tone.

Positions I and 2 are similar except that in
position 1 there is no supply voltage on the
third mixer until the transmit switch is
activated. In position 2, voltage is supplied
to the mixer and by inserting carrier; the
vfo can be set to zero beat in the receiver
at the desired frequency . This condition is
not desired on position 1 as it may
interfere with the reception o f the station
being worked .

In the CW position, voltage is removed
from the audio stages, and B+ is supplied
to the driver and final. The telegraph key
interrupts B+ to both the second and third
mixers as well as the transistor rf amplifier
stages. Positions 4 and 5 provide voltage to
one or both of the tone generators, respec
tively.

The transmit swit ch is the multileaved
telephone switch board type. and in the
transmit mode co nt rols the following : cuts
the bias voltage to the 12BY? driver.
energizes the high-voltage and antenna
relays, su pplies voltage to the audio arnpli
fier and third mixer, and switches the
standby and on the air panel lights.

. . . W6YUY •
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Fig. 1. Schematic diagram of "delta frequency"
vernier control for SSB receivers.

highly garbled SSB voice forget that the
layman does not have this tolerance, and
can't understand even a slightly garbled
voice. In receiving an off-tune pat ch , they
will be polite, but they may be , in reality,
missing muc h of it.
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with the vernier 6[ there is one critical
frequency where their voices clear up
noticeably.

This control is a must for the serious {
phone-patch operator, too, since hams who
develop a facility for understanding a

T he conventional approach to solving
the critical problem of tuning a side

band receiver is to use lots of bandspread
and a very good mechanical knob linkage
to give very fine tuning adjustment capa
bility with little backlash. Sometimes.
though, even the best knobs get jerky and
develop some backlash after a hundred
hours use or so. The only difference
between very good knobs and not-so-good
knobs is the amount of this jerkiness.

To forever remove this backlash prob
lem and give you a degree of tuning
fineness such as no mechanical dial can
approach, you need only add a simple
diode variable capacitor for precision fre
quency shifting, or "delta frequency" con
trol.

The best amount of delta frequency (6r)
for ama teur use appears to lie between 200
and 400 Hz. The fellows with separate
transmit and receive controls have an awful
time staying on frequency in a roundtable,
and I frequently have to shift the full 400
Hz from the operating frequency to reach
the worst of them. This control is especi
ally necessary to tune in a feminine voice,
since the exactness of tuning SSB gets very
critical as the voice pitch gets higher. I have
never been able to get clear reception on
fema le ops with my mechanical d ial , but
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MODEL
376

5-Posit ion
side-mounted

(rad ial connectors )

Barker &
Williamson

Incorporated
ST., BRISTOL, PA. 19007CANAL

See your local dealer or write dep t. D for
descriptive literature.

Now Offering
Waters ProtaxT .M .

WITH AUTOMATIC GROUNOING
. . au to matica ll y gro unds entire
antenna system when the rig is
not in use!

Barker &
Williamson

Precision built by 8 & W to the same
standards that esca lated ou r coax ia l
switch line to its present enviab le
position in t he f ield .

MODEL
375
6-Position
rear-mounted
(axial connectors)

•

This critical nature of SSB has to d o
with the harmonics and overtones of the
voice, all being shifted the same number of
hert z instead of being shifted the same
percentage of frequency. You who have
tape recorders are probably aware o f the
fact that the voice doe sn 't appea r to suffer
much if the tape speed is slightly wrong,
although music does protest some . With
the same degree of error in freq ue ncies,
applied as a frequency offse t (which is the
same number of hertz regardless of fre
quency ), even voices become seriously gar
bled , an d music comes out as total non
sense. If yo u doubt ho w critical this is, try
to tune in music on one of the foreign Be
stations with your sound just right un til
you get zero frequency error and the
proper phase , within abou t 90 degrees of
the station carrier. Even with this vernier
control , you won't find it easy to tune to
music, since a phase-lock receiver and resi
dual carrier must be used to get phone com
pany quality out of SSB.

The circuit for the .6f control is shown
in Fig. I. As indicated , the only adjustme n t
device adde d to the exis ti ng receiver is the
tuning pot , which can be mounted any
where you please . A shielded line of a
three-wire twisted line can feed it. Since
only de is present o n th ese lines, their
len gth is of no conseque nce. However , this
is a moderately h igh impedance circuit o f
up to abou t 3 kD , so keep the pot lead s

The en tire circuit can be placed neatly within the
existing space of m ost transceivers. This photo
shows the componen ts mo unted near the vto
capacitor in a Galaxy.
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If you don't m ind boring a smaJI hole in the face
of your transceiver you are sure to find a handy
spo t for the adjustment shaft. This one was
placed in the upper left corner, right above th e
vfo dial.

you transmit. The desirab ility of this is
questionable, however. With this circuit ,
simplicity is foremost, and in a regular
QSO, you just adjust the pot to hear the
other party and leave it.

Should you tremble at the thought of
poking a hole in your "store-bought" rig,
bring the pot wires out to a little handy
box , so you can remove every trace of your
modification later if you desire. I per
sonally would pay more for a used rig with
this control, but to each his own. You can
also calibrate the pot in hertz if you have a
calibrated af generator to compare its shift
with.

'.--•• • •• • •

ma tte rs little whe ther the diode is a low-Q
computer d iode, a detector diode, or a
high-Q varicap. If the diode you use
doesn't give you enough shift, just reduce
the value of R2 some (not below 10 HI,
tho ugh ) or increase the value of C3 (not
above about 10 pF).

This fif control shifts both transmitter
and receiver frequencies ; therefore, in a
roundtable discussion, if you tune off to
hear a station , go back to the original pot
setting before transmitting. If the other
fellow has a transceiver, leave the pot
where you hear him best , since this auto
matically makes him hear you best also.

More elaborate circuits can be designed
which automatically return your vfo to the
center range of the pot when you transmit,
by using a contact on your transmit relay
and putting a fixed bias on the diode when

Tune up Procedure

Before connecting capacitor C3 to the
vfo stator, tune in a carrier and zero-beat
the signal on your SSB receiver . Use your
crystal calibrator if it is of the 100 kHz
marker type, or use a commercial BC
sta tion tha t is easily identifiable. Pick a low
vfo frequency so that your vfo tu ning
capaci tor is almost completely -meshed .
This minimizes the freq uency shift when
you connect C3 . Set the 3 kn pot to its
center of range and connec t the free end of
capacitor C3 to the stator of the vfo tuning
capacitor. The carrier that was zero..beat
will shift frequency as you do this because
you just added a couple pF capacitance in
parallel with the vfo tuning capaci tor. You
will have to remove an equal amount from
the trimmer on the vfo to bring back the
zero-beat on the same carrier you had
before. (Be careful not to zero-beat an
other carrier!)

To remove the capacitance, unmesh the
vfo trimmer just enough to zero-beat the
carrier like it was before you attached C3.

That's all there is to it; your vfo is now
back in perfect alignment, and you will be
able to shift the frequency up and down
about 300 Hz with the pot.

Diodes to Use

I used a I N925 TV video detector
diode, but just about any type will work .
Since we are only using a couple of
picofarads of the diode in parallel with 30
pF or more of vfo tuning capacitance, it

away from ac lines or you migh t induce
enough ac to FM your vfo a small amount.

Placement of parts is not critical, but
keep the components attached to the vfo
tuning capacitor rigid, or the whole thing
will be microphonic. Keeping reasonably
short leads on the components will ac
complish this objective just fine .

The pot I used was a used 3 HI TV pot.
I drilled a 3/8 in . hole in the front panel,
and mounted it as shown in the photo.
Whatever pot you decide to use, make the
hole in the panel far enough away from the
calibrated dial to keep the pot from rub
bing the dial after it's installed . A small
diameter pot makes things a lot easier.
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HAMSarea

FuNnYBuNcH

of PEoPle!
Al Brogdon, K3KMO
RFD 1 Box 390A
S tate College PA 16801

H urns are a funny b unch of people .
They will work for days with their

beam antenna orienta tion to make sure it is
pointed to within one-half degree o f the
indicated direct ion - never considering the
fact tha t the beamwidth of the antenna is
40 degrees.

They will overload their t ra nsmi tters by
factors of 50% or more , and mi lk that last
watt ou t of it - when it takes a power
increase of four times to make one Scunit
difference .

They will stay ou t of a ham club and
complain until the cows come home about
how poorly it is run . But they never want
to join and work to straighten out the
club 's problems.

They will spend five hours and more a
da y building and installing ham equipme n t,
te lling the wife all the while that they just
don't have time to pu t a new line cord on
her iron .

Some of them will crank their final
am plifiers up a little and run 3 kW PEP,
never thinking about the fact that they
would have to run more than 5 kW to
make a significant difference in signal
strength above 2 kW PEP. A few of these
hams have time to think this over during
their license suspension period .

They will spe nd hours every day talking
with people all over the world, but never
say hello to their next door neigh bor.

They will te ll their wives they can' t
afford a new chair for the living room
while they are writing o ut the order for a
new $700 mobile installation .

DE CEMBE R 1970

They will buy surplus equipment to save
money , and then spe nd an amo unt of
money on it's conversion that would have
bough t good com mercial gear that would
have done the same job better.

They will set up stations with which
they could communica te their ideas, but
they they will give a signal report , a brief
weather re port , a description of their
sta tion, and run out of things to talk
about.

They will spend an entire 48-hour
contest period at the rig, leaving it only to
ca tch short naps and take care of necessary
bodily fu nc tions, but during the week they
can' t spare 10 minutes of thei r time to play
wit h their kids.

T hey will buy complex and expensive
ele ctronic keyers so the extra dots and
dashes their sloppy keying causes will be
well-formed and correctly spaced.

They use Q signals on voice , and then
have to use phone tics to get the letters
across, since voice is be tter sui ted for
communicating words than for trans
mitting individual letters.

•
They will apply for every ham award

they can qualify fo r to do cumen t their
accomplishme nts, when many of t he cert i
ficates are for a level of accomplish me nt
roughly equivalent to being able to cross
the st ree t without getting run over.

They will load half a ton of ama teur
gear and an te nnas into the ca r and ta ke off
fo r Field Day, but t hen have to suspend
operation halfway through the contest
be cause the didn't bring a spare fuse .

They will take great pride in being a
ham radio operator, and tell all their
nonha m frie nds of the many accomplish
ments of ham opera tors, a nd of the
advances in the sta te of the art brought
about by hams, when they themselves
haven' t been on the air in three years.

But one of the funniest things of all
about hams is the ty pically huma n short
sigh tedness of mo st ha ms . They see all the
faults of their fellow hams, and they are
quick to crit icize, but they are no t aware
of the ir own shortcomings. Aren't you glad
tha t you and I aren't that way?

. .. K3KMO •
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Clifford K linert WB6BIH
520 Division St
National City CA

, A2M

MINIlRANSMlllfR

FOr Rep eater Use

W hen an FM repeater finally ca me to
San Diego last su mmer it was soon

obvious t hat new possibilities and require-,,
ments were placed on 2 meter FM equip
ment. First of all , high transmitter power
was no longer requ ired nor desirable . In
many cases output power in the milliwatt
level was adequate to ac tivate the re peater
since it is virtually line-of-sight to mo st
parts of the county. Also , high power on
146.34 MHz would cause interference with
Los Angeles area remote sta t ions that arc
similarly located on high mountaintops.
This would add further strain to already
delicate relations with the Los Angeles
groups who can (and do) jam San Diego
jus t as easily. *

Secondly, a large number of RCA
CPCR2D pocket receivers had become
available fo r portab le use, but the tran s
mitters available with them were not
tran sistorized and t he batteries were heavy
and expensive. With this arrangeme nt, and
with the repeater, it became possibl e to
have fu ll usc of the repeater while walking
around on the ground in most parts of the
area. This is probably the most fascinating
part of repeater operation , approac hing the
science-fic tion TV shows by being able to

'" Ed. Note: Author is maki ng referen ce to L.A.'s
R.O.BJ.N. (Remotes Operated By Insociable Nets)
problem.
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talk to someone a hundred miles or more
away while walking around on the streets
of a city with a hand..held transce iver.
However, the idea of hav ing to carry tubes
and batteries while doing this was st ill
quite revolting. Solid-state transceivers arc
beco ming available, but are still in the
$250 to $35 0 price range. In view of this,
it was finally decided to cont inue work o n
a solid-s ta te transmitter. This article
describes the firs t successful resu lts of that
project.

Design
Figure I shows the schema tic of the

transmi tter as it is now. The mos t signifi
cant part is the oscillator, which offers
maximum simplicity an d reliability . The
crystal frequency is 18.29250 MHz, and is
mult ip lied eight times to get the 14 6.34
out put frequency. Amateur designs of
about a year ago used oscilla tor frequencies
in the 8 MH z or lower range. With the
sloppy interstage selectivity as used in this
transmitter, lo wer freq ue ncy crysta ls cause
more sp urious multi ples because they arc
closer together in frequency. With a crysta l
t requency of 18.0 MHz, the multiples will
be at least 18 MHz apart, and it is easier fo r
the tuned circuits to select the proper
multiple and reject othe rs. A Motorola
varica p is used to modulate the oscillator.
With an audio input of about 22.5V
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the transis tors increases at lo wer frequen 
cies, it is possible to have low-frequency
feedback paths that have been overlooked
while concent ra ting on the VH F circuitry .

Using the coil in ea ch stage for the dc
return to the collector not only simplifies
design. but provides a low-impedance col
lect o r return fo r lo wer frequen cies that
would not be possible if choke-and
capacitor co upling were used .

The final t ransistor can be driven to as
much as 2W de input in this circuit, but
was held to one watt to reduce heat

peak-to-peak (maximum bias on the diode
from the power supply ), the deviation is a
little more than the 5 kllz a t the output
frequency . Two varicaps might be used in
parallel if more deviation is desired - if it
doesn 't lower the frequency too much to
compensate by lo weri ng o ther capaci
tances.

A few no te s about the crystal sho uld be
made : The crystal must be a "fu nda
mental" cut to work in this circuit. An
overtone crysta l will oscilla te on its fun
damental frequency , and will be different
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F ig. 1. Schematic.

Fig. 2. Alternate Output Circuit . L can be five or
six turns 3/8 inch diame ter, # 18 wire. Try to
make ito work.
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dissipat ion problems and battery requ ire
ments. Power can be adjusted by changing
the value o f the emitter resistors in the
multipl ier sta ges , and changing interstage
coupling. ( Ed. Note : This unit can be used
to drive the DyComm 15W FM power
am plifier described in 7 3 review, Septern
ber 1970. )

from its marked frequen cy. T he crystal
load capacitance in this circui t is about 20
pF and this should be noted in the crys ta l
order. A genera l-purpose type crysta l
(0 .0 1% error) might b e sat isfac tory. but a
co mmercial-standard 0 _00 I % crysta l was
orde red by mail , and qu ick ly tweaked
down on frequency wit h t he 15 pF trim
mer.

The three sta ges fo llowing the oscillator
a re all conventional commo n-emitter,
LC-couplcd doublers. Whil e o perat ing, they
are dr iven into class C. Interstage matching
is accomplished by trial-and-error tapping
of t he coils.

The use of o rd inary resistors in the base
bias circuit was found to be mo st success
fu l. T his avoids t he resonance problems
when chokes are used , and pro bably helps
stab il ity by lowering circuit Q. Large
ca paci tance (0 .0 I ,uF) bypass capacito rs
were used to minimize th e chances o f
low-frequency oscillat ion. Sin ce the gai n of
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A more popular output tuned circu it is
included in Fig. 2 . but it was not tried in
the transm itter because the circui t used in
Fig. I was conside red sat isfac to ry.

Construction and Tuning
Simp ly having a sche matic ava ilab le

docs no t mean that it will be easy to build
a transm itter. Co nstruc t ion is very simple.
but making it work will occu py the major
ity of the time. Since all transistors are
different and any two t ransistors with th e
same number ca n have wid ely different
impeda nce an d gain paramete rs. the t uned
and coupling circu its will require ex te nsive
adjus tme nt. Many of th e values in th e
schema tic will pro ba bly be a little different
in d ifferent tra nsmi tte rs.

Co nside ra ble experience as well as
appropriate test equipmen t is required for
the tuning an d tweaking. A grid dip oscil
lat or is a must, and a gen eral-coverage
receiver tha t can cover all the frequen cies
between th e oscillator and final output is
always handy. An swr bridge or power
met er th at works at VHF is ne cessary for
tuning for o utput power, as well as all the
other tools and test equipme nt that arc
usually avai lable in the ave rage shack .

his ow n pet methods and parts available to
work with . As a final resort . industrial
parts cata logs will list all the components
necessary.

Speaking of parts, half-watt resistors ca n
be used, but quarter-watt resistors will be
easier to work with because of size. In th e
case of th e dr iver and final emitte r resis
tors, power considerat ions will necessitate
the use of half-watt resistors. Small dipped
mica capacitors arc used for interstage
cou pling. Other than the feed th rough
bypasses, disc ceramic capaci tors were used
fo r by passing. Indeed they are not the best ,
but seemed to work in this case . Just mak e
sure that all parts are as sma ll as possible .
JFD mak es good cera mic bypass capac ito rs
as well as small disk va riable capacito rs.
The crysta l holder is the HC-1 8 /U type and
is so lde red int o the circui t.

The transmitter should be built one
stage at a time , start ing with the oscillator.
Each stage sh ould be checked and tuned as
it is built . The oscillator will be easy
be cause . there is no th ing to tune but

frequency adjust me nts and the circuit . is
very easy to ge t working. Check for out put
while listening to a receiver tuned to the

•

-
Photograph of the comple te m initrensmitter strip. Note how srages are shielded in to "com partments."

The circu it was laid o ut on a double
cla d printed circuit board that makes a
very simple arrangeme nt. Small Teflon
sta ndoffs were glued to the board wit h
epoxy to provide a place to solder the
transistors. Details of the construc tion a nd
parts to be used will mostly be left to t he
individual builder. Anyone who would
build th is transmitter probably would have
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crystal frequency . Adjust the two resistors
that provide th e bias to the varicap to pu t
th e diode vo ltage at about IOV measured
at th e diode - crystal connec tion with a
VTVl\1 or oscilloscope.

An audio signal voltage can be applied
at the "audio in" point in the sche ma tic.
Make sure that th e audio source is isolated
with a series capacitor to prevent affecting
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If you haven't

a lready rece ived

a copy of o ur NEW

1970 Catalog of Precision

Quartz Crystals & Electronics

for the Communications Industry,

SEND FOR YOUR COpy TODAY!

Somewhere along the line, in vir
tually every ham repeater in t he
world, you'll find a couple of Sentry
crystals.

Repeater owners and FM "otd
timers" don't take chances with
fr eq uency-the y can't afford to . A
lo t of repeate r use rs depend on a
rece iver to be on frequency, roc k
stable... in the dead of winter or the
middle of July . The repeater crowd
took a tip from the commercial
"pros" a long time ago-and went
the Sentry Route.

That 's one of the reaso ns you ca n
depend on your loca l repeater to be
the re (precisely there) whe n you're
ready to use it . FM'ers use the
repeater output as a frequency stan
dard . And for accuracy, crystals by
Sentry are THE standard.

IF YOU WA NT THE BEST,

SPECIFY SENTRY CRYSTALS.

"Ask the Hams and Pros

Who Build Repeaters!"

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6180
TWX - 910-830-6425



GUNSMOKE?
Blow y ou r mind on ou r. back
issue bargain bunch, 30 (count
'ern] assorted (we hope) back
issues, a ll before 196 8 , for the
incredibly low price of $6 post
paid (hardly p ays fo r t h e post
age). These are packed by slave
labor (to cut cos ts) so please ig.
nore notes calling fo r help. etc.
that may be slipped into the
bundles. 73 Gunsmoke, Peter
borough NH 03458. Send cash,
check or negoti<tble securities.

the diode bias. A maximum of about 20 V
peak-to-peak can be applied here . A pre
assembled imported audio a mplifier can be
used for modulation , or an amplifier ca n be
bu ilt to f it individ ua l require me n ts. If t he
ampli fie r is designed for d riving a speaker,
a transform er ma y be necessary to step u p
the o u tpu t volt age . It shou ld be possib le t o
detect FM fro m the oscilla tor b y list eni ng
to a genera l-coverage AM receiver and
slo pe-de tec t ing the signal.

Tuning the multiplier stages can be
rccomplished by measuring the emitter
voltage of the followi ng stage while tuning
the preceding o ne. Voltage across the
emi tte r resist or measures emitte r current,
which is a measure o f rf d rive. To deter
mine that the stage is opera ti ng class C,
compare the em itte r and base vo ltage, as
measured with a VO M. T he emi tter should
show more voltage t han the base. The base
never reall y has more b ias vo ltage than the
emi tte r, b ut when the YOM probe touches
the base , it pa rtia lly shorts out the rf there
and reduces or elimi na tes d rive . Since the
emitter is bypassed, measuring emitter volt
age has no effect on the rf d rive . A grid dip
mete r must be used for the final tuning to
be sure that the state is operating on the
right frequency, and to check for para
sitics.

T he resistors across the coils in the
schema tic were used as a cure for parasitic
osci llations. The stage should be built
withou t the resistor fi rst, and then resistors
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can be added when instab ility occurs. A
grid d ip me ter ca n be used to de tec t
parasiti cs and osci lla tion, but an AM
genera l-coverage receiver is much more
sensit ive.

Adj ust ing the ou tput stages is just a
ma tter of cha ngi ng taps on the coils while
wa tch ing for transistor overhea ting, check
ing for parusitics and osci llation, and
retuning each time for reso nance . Also be
sure to check that the right harmonic is
being tuned for on the grid dip meter used
as a wave meter.

Leave a T V set turned o n; it will let you
know when oscillat ion breaks out and give
a litt le entertainment while you're work
ing. Watch channel eight; the 36 Mllz
signal tends to come through the 7'2 MHz
doubler, and m ult iply five times in the 144
Mll z do uble r to cause TV) on channel
eigh t. This has been the major source of TVI
after the transmitter was opera ti ng p rop
erly . A 36 MHz se ries-t u ned trap might be
use d a t the collector o f Q3 as a last resort ,
but with proper t uning th is shou ld no t be
necessary .

The final results will take a considerab le
am ount of t ime depend ing on the intuit io n
or " fee l" that the builder has for what is
hap pen ing in the circ uit.

Conclusions
T h is transm itter has provided good

results in the fin al ana lys is, but th ere are
pro ble ms and changes tha t could be
wor ke d o ut. The th ing is q ui te difficult to
tunc and clean up , and some kind o f
standard chassis, housing, sh ield, board , o r
wha teve r should be d esigned to provide
ease of mechanical construction and d u pli
cation, rf shie lding, and mechanical
strength. D o u b le - t u n ed , inductively
coupled interstage circuits might be used to
provide better selectivity. Tap ped iron
slugs arc available, but I haven't lo cated a
source . Supposedly, this would be much
less expensive than using the ceramic vari
able capacitors, and much smaller.

Other variations of this same theme
might include a lo w-po wer 100 m W version
for short range usc with an absolu te mini
mum of size and power consumption. Be
crea t ive.

... WB6BIII •
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NefJt. • CompfJct • • VersfJf,1e ,
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Ray Grenier, K9KHW, Mail Order Sales Manager at
AMATEUR ELECTRONIC SUPPLY, says:

"Operating all bands (160 thru 2 Meters) is a real pleasure with my DRAKE
4 LINE setup . You, too , can eliminate all of that extra gear and mess usually
needed for that much frequency coverage. Let me help you go the same route. .
.. . . all the way. as I have done > or just one unit at a time.

Visit our store or write me at AMATEUR ELECTRONIC SUPPLY for the best
Trade or No-Trade Deal on new DRAKE equipment. You will be surprised how
little per month it would cost you to own new DRAKE equipment when you use
our convenient Revolving Charge Plan .

Remember, too! When trading with AMATEUR ELECTRONIC SUPPLY you can
use our STAY ·ON·TH E· AI R PLAN. whi ch mean s you can keep your trade-in s
until your new equipment arrives. - Lose no operating time! CU on the air!"

The BIGGEST - The BEST - In the MIDWEST

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Ave. Milwaukee, Wis. 53216

Phone (414) 442-4200
STORE HOURS: Man & Fri 9-9 ; Tues, Wed & Thurs 9-5 ;30; Sat. 9-3



AMATEUR RADIO IS OUR 8USINESS (215) OL 9-5900

'J1Ie,
80 N YORK ROAD WILLOW GROVE. PENN 19090

S29.95
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'-....::_ -

S25.00

G0104

A STATIC GO I04 CRYSTALMICROPHONEWITH
"G" GRIP TO TALK STANO. REG ULAR PR ICE,
SI ,20 , HAM NET 2 5 .0 0 .

A STAT I C G 10 0 D Y N A UlIC sse ·...C I=lO PHQ NE
WITH "G oo G R I P T O TA LK S T A ND . R EG U L,c.P
PR I CE, S~ .';J O, HArjl N ET 2 1,;':'.

I,=======,,.. CI======::3

JrJO

S9.95

•••
• • I •••
I. ••••.' .
• .' ' . I• • '. ' I ,.'..' .•• • 531

S6.99

ASTATIC JT 30 CRYSTAL MICROPHONE WITH
STAND FOR AMATEUR AND GENERAL P UR·
POSE, REGULAR P RI C E , 18.40,HAMNET 9 .9 5 .

ASTATI C 5 1 1 CE R AMIC MO BI L E M ICR OPH ON E
WITH RET RA CTAB LECOR D AN D SU PE R T AU<
POWER F OR AM AND sse. REG ULAR PR I CE,
1 2 .7 5 . HAM NET 6.99.

ASTATI C " G" G RI P TO T A LK ST A ND ON L Y 1295
AS T AT IC 0 104 M IC ROPHONE ONLY " 15.50
ASTATIC 10 0 DYNAM IC MICROPHONE ONLy 19 .95
ASTATIC D 104 REPLACEMENT CARTR IDG E 4 80
PE NN A . RESIDEN TS ADD 6% SALES TAX
A DD 1.25 FOR SHIPPING AND INS.
SEND CHECK OR MON EY ORDER . . . NO C.O. D



Dr. R. L. Morgenstern WA2EA W
141-60 73 Avenue
Flushing NY 11 367

RECEIVER

TUNING FOR THE HW 100

W ant transceiver offse t tuning with
out costing a cent? Without altering

your rig? Give this a try:
T he int roduction of the tran sceiver to

ham radio has b rought many advantages.
But the one disadvantage that will fo rce a
fellow not to select a transceiver is its
inability to follow the drift of a CW signal
wit hout altering the output frequency.
Th is separation of frequencies was realized
by a very simple method whic h can be
employed in many other rigs. It has two
good things going for it: no modification
and no money required.

Theory

The theory behind th is method of offse t
tuning is simple when you reca ll some of
the laws we all knew to get our ticket (and
then promp tly forgot as they were of no
practical value) . Ind uctive coupling is the
first orde r. T his is the me thod by wh ich we
will get the change into the rig without
altering or soldering. This method will
allow you to introduce a change in the
fre que ncy of the main vfo. You'll also
want to be able to rem ove the change at
will , as on transmit. Figure I shows tha t
the inductive coupling links the main vfo
with the added tuned circuit. It is with this
ou tboard tuned circuit tha t we can change
the received frequency. The capacitance of
the variable capacitor should be low . Try
and keep it in the area of the tuning
capacitor of the vfo. In my rig, the
HW-l OO, this is 63 pF, so anything near
that will do. The vfo coil in my rig is 5 p H
so I kept the inductor of the remote circu it
as near to this as possible . None of the
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values are too crit ica l as to demand adher
ence to strict values. By keeping close to
the values of your rig you will have better
tracking and zero beating of the received
CW signal. And you'll know that whe n the
remote tuner is switched out of the circuit
you are still near enough to be hearing the
same signal you were listening to on the
offset tuning. The greater the change in the
offse t tuning circuit values, then the
greater the coverage up and down fre
quency from the zero beat. I felt that in
CW a great range of offset tuning was not
of any use and it also would make tuning
more difficult . I just about use the fu ll
ro ta tion of my capacitor and keep within
the passband of my rig, the tuning ra te is
slow enough that I can move it around in
the 400 liz CW filter I have added to my
HW-I OO. It is th is simple remote tunable
circuit tha t allows the offset tuning.

Construct ion and Circuit

The variable capacitor I used is a Be
tuning variable with only the rear section
in use . If you have any old variable in the

I VFO ENCLOSURE

ir----
I
I VFO COIL
I
1>=:::::;-_

c, c, I I~ J,
~~.9----

/rr~ CONTACTS 2-6-10

Fig. 1
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junkbox , then that 's the one yo u use. I
red uced the high capac ita nce o f th is
sec tion by p utt ing a 100 p F Mylar ca paci
tor in series with it. ( You can fo o l around
with values until you get what go es bes t
with your rig.)

The coil fo r the remo te t uner was made
after look ing in the ARRL handbook ; I
found t hat a I Jh in . lo ng coil by Jh in. wide
( 36 turns per inch ) would give me close to
5 p ll , which is good enough. T he coil was
made by winding ~4-gage magne t wire.
enameled . around one of t hose fat pe nci ls
used for advertising gags. T he size of t he
wire is not important just so you can ge t
about 36 turns to the inch on a half-inch
d iameter.

If you have spent any money up to th is
poin t you need a new ju nk box. Now for
the ho o k u p.

T he vfo of the lI W-10 0 is re moved
accord ing to the Heath manual inst ru c
t io ns. Reference w ill be made to my
IIW- IOO, bu t any transceiver that a llows
you to get a t the vfo and its coi l can be
used wit h t his offse t tuner. T he vfo is
turn ed bott o m-sidc-u p so the insid e o f t he
enclos ure is accessib le. Be ca refu l no t t o
damage th e screene d d ial. On e end o f t he
picku p wi re ha s it s insul ation scrape d awa y
and it is so ldered to grou nd o n t he insid e
of the vfo. as clo se to the coi l as you ca n
ma nage. Th is is the o n ly so lde ring and
modi fica tion to the rig. In my rig, the
ground for the coax feed thro ugh into t he
vfo was used as gro und. Wi th tensio n o n
the ground connect ion. ma ke o ne fu ll tu rn
arou nd t he vfo coil a nd while still keepi ng
tension bring the wire to t he nearest spade
bolt. Wrap the ho o ku p wire arou nd the
bolt ~ or 3 ti mes. just for anchorage. Make
these turns just at t he base of the spade
bolt where it meets the edge of the vfo
enclosure and tuck the turns down into the
little space between the shaft portion of
the spade bolt and the edge of the enclo
sure.

By tucking the turns of wire into these
spaces you will keep them from being cut
or grounded by compression fro m t he edge
of the vfo enclosure when it is remounted
and the nuts tightened. It is most impor
tan t that the turn of wire around t he \'1'0

40

co il stay in place withou t the least mo ve
mon t. Move ment o f any kind no matter
how sligh t, eve n from vibration , can alte r
your received signal a few her t z u p o r
do wn the band. A d rop of some kind of
glue will do the jo b o f keeping the wire
turn in place.

Remo u nt the vfo as directed in t he
lIea t h ma nua l. Make sure the remaining
free end of wire is no t caugh t under the
edge of the vfo and is o u tside the vfo
enclosure . The wire is now fed to 5 I . fr om
5 1 to Cl, to roto r of C2, then to ground
from C~.

If au toma t ic swi tchi ng is d esired, place
RLt contacts ~-6- 1 0 be fore 51. T he home
brew coil is placed across the variable
ca pacitor to ground, placing it in pa rallel
wit h C::!. Keep all lead s as short as possib le.
This comp le tes the wir ing of the remote
offse t tune r.

Alignm en l

T he t ra nsceiver must no w be adjusted
o nly because the loo p of wire around the
vfo co il has moved t he vfo fre q ue ncy and it
will no t be th e same as the readou t
freq uency o f t he dial. Th is alignment is
simp le beca use t he )I/o is I/O! adjustcd , T his
is the pa rt that ca n be fr ust rati ng at first
becau se you do no l know where the
freq uency has shifte d to . I found the turn
o f wire d ropped my vfo d o wn 30 k ll z. T his
mea nt not hi ng had changed as far as
func tio n o f my vfo except that the re no w
was a 30 k Hz sh ift do wn the band . Th is
was corrected by "slip p ing" the dia l o n t he
rig unt il the frequency coming from my
vfo and the readout fre q uency o n my di al
were thc sam e. 1used CIIU, 7335 k llz. as my
locating freque ncy. I used th is inst ead of
my signa l generator only because my t rans
ceiver receives CIIU (and besides . I was too
lazy to set up my signal genera tor). Any
method of obtaining a locating frequency
is fine .

For alignment with the offset tuner in
the circuit. tunc in a CW signal on any
band with the offse t tuner out of the
circuit. I fou nd RTTY signals to be of
lo nger duration and more dependable.
Adjust the vfo for the highes t meter
read ing of the lo cat or signal. Place the
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variab le capaci tor of the offset tuner in the
full y unmeshed posi tion. Put the offse t
tuner into operation by closing 5 I . When
5 I is closed you should still receive the
same locator signal if your ca pa citor and
coi l values arc close to th e values in your
rig. One thing you may not ice is a cha nge
in pitch of the locator signal due to a sligh t
frequency shift (but don't worry about it) .
I am only inte rested in fo llowing the drift
o f a CW signal - not in how mu ch fre
quency spect ru m my offset tuner ra nges
over or in how many hertz the CW signal
drifts . (Though this can be done if you care
to tak e the time to ca libra te for it . )

Adjust the variable ca paci to r so th at
when t he remote tuner is removed from
the circuit by 51, the pitch (frequen cy)
will be close to t he pitch of the signal from
the rig alon e. What you will be doing here
is gett ing a zero bea t for the offse t tu ner
against the rig. Try to get th is position of
the offset tuner as close as you can to the
rig's signa l. Mark this zero heat position on
th e varia ble so you ca n return to it a t any
time . Now whe n you're receiv ing and the
offset is placed at zero heat you can tune

up or do wn freq uency as a CW signal drifts .
I foun d tha t my zero heat on the offse t did
not change from band to band. It wo uld
appear that alignment for one band takes
care of all the ba nds. This comple tes the
adjust me nt and alignment of offse t tuner
and t he transceiver.

Placement

My offse t t uner at p resent is ou tboard.
It can be mounted in the flW-IOO wi tho ut
making holes in the fro nt pa ne l. The screws
in the upper right and left corners of the
front panel are replaced by the variab le
capacitor and the on -e-off swi t ch (5 1), The
componen ts in t his case will have to be of
the miniature type to use the ho les as t hey
are now. To use what co mes out of the
junkbox, in my case , mean t enlarging t he
holes. But I t hink t his is one case whe re
modi fi cat ion will add to the worth of a rig
and sho uld not be a deterring factor. The
shame of it all would be spending money
for min iature parts afte r having come this
far fo r free.

... WA 2EAW -
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f",210•

• Quieting: 1 uv provides 20 db
• Squelch : Continuously adjustable
• Modu lation Accepta nce: FM w ide band (nar

row band available on special request)
• RF Circuitry : FET front end and duo con

version for minimum cross modulation and
overload

• IF Frequency: 10.7 MHz and 455 KHz.
• Frequency Control : 3 channel t ransmit, 3

channel receive. (146.94 MHz furn ished)
Transmit and receive f requenci es independ
ent of each other

• Audio Output: 3 watts from internal 3.2"
speaker

Price $229.50

'PICKYOUR PERFORMANCE

The Most Powerful Signals Under the Sun!

PURCHASE YOUR FM·210 AND PA-210 DURING THE

AC-210 POWER BOOSTER
Use the AC-210 on 115v AC or 12v DC to provide AC operation and
10 watts input. Supplied with mounting brackets for permanent mo
bile installation. Order #814. Price $49.00.

FM-210 2 Meter Transceiver

Capability ...That's what you purchase from Hy-Gain/Galaxy. Top performance from the fi rst
mass produced 2 meter transceiver. Fixed or mobile, the FM-210 will provide maximum pleas
ure with minimum investment. And all American made too l No parts problems and backed by
Hy-Galn's fa mous Customer ServiceI

Top performing transceivers coupled with your choice of the world's best 2 meter antennas
means a winning combination with capability...

SPECIFICATIONS:

'rre nemnter :
• Frequency Range : 143-149 MHz
• Antenna Impedance : 50 ohms nominal
• Power Requirements : 12-14v DC
• Transmitter : 5 watts (lOw with AC-210 pow

er booster)
• Microphone: High Z
• Deviation : Adjustable narrow or wide band

with clipper filter also adjustable for opti
mum clipping lever

Receiver:
• Sensitivity : SINAD .5 uv for 12 db

Order #813.

MMB MOBILE MOUNTING BRACKET
Mounting bracket provides positive mounting and quick disconnect for easy removal . Between
half of the mount is removable when not being used to conserve space.

Order #816. Price $5.95



MONTH OF DECEMBER AND RECEIVE THE 764 FREE

• Drive Requirements : 5'h walls requ ired for
35 wa tts output (the PA-21 0 provides oper
ating vol tages to the FM-210 for high power
operation)

• Antenna Requirements : 50 o hms unbal 
anced

GALAXY ELECTRONICS DIVISION

P.O. Box 5407-GL . Lincoln , Nebraska 68505

HY-GAIN RECTRONICS CORPORATION
Hy -Gain 764 Gain Antenna
for 2 Meier Mobile

SPECIFICATIONS:
• Input Voltage : 12v DC, negative ground only
• Po wer Input: 60 watts
• Power Ou tput: 35 watts
• Frequency Range: 143 MHz to 149 MHz
• Operation : Class C

PA-210 2Meter 35 Watt Mobile Amplifier

This au new ruggedized solid state two meter mobile amplifier provides 35 watts ou tput to
grea tly increase you r communication range. The PA-210 is a must fo r areas where no repeater
is ava ilable. The PA·210 is designed as a companion fo r the FM-210. (W hen used as a system.
the AC-210 power booster is not requtred .) A unique c ircu it protects the output transistor from
voltage sp ikes and surges. All change over relay funct ions are internal and cont rolled by FM-210
circuitry through a connecting cab le.

Order #815. Price $149.95

SOLI D STATE

HY-GAIN 764 !VI WAVE GAIN ANTENNA FOR TWO METER MOBILE
Model 764 % wave antenna with 3 db gain professional mobile antenna for two meters provides
the highest gain and best matched performance (52 ohms) than any o ther mo bile antenna on
the market. Handles 110 watts and is constructed of 17-7 ph stainless steel with chrome p lated
hardware. It features an etched copper matching coil on a Gl0 epoxy fiberglass board . Exc lu
sive claw mount fits any size hole ¥Ii to -V.' . Easy installation and high power capability. Sup
plied with 22' of RG-58/ U coax and PL-259 connec tor.

Order #764. Pr ice $26.50

IN AWINNING COMBINATION



Covering 1.7-225 MHz, it is simple,
inexpensive, and ea$y to build.

John Aggers W5ETT
1509 Deso to
Ponco City OK 74601

P ossibly you now own a grid dipper ,
but is it small, easy to handle, and

cordless, making it completely portable? If
not, you will want to build this gate d ip
meter. The cost is extremely low - only
about $7. All parts are readily obtainab le
and const ruction is simple. The plug-in coil
forms, using battery plugs and polystyrene
tubing, are easy to make.

The Circuit
An MPF 102 FET is used in a modified

Colpitts circuit. Except for the #1 coil,
where a choke is used, t he B+ is fed to the
centertap of the coil. This is necessary to
obtain a fairl y consta nt gate current as the
oscillator is tuned to its end frequencie s.
Drain current varies from 4 to 1 rnA
proceeding from 225 to 1.7 MHz. At the
same time the gate current varies from 20
to well over 50 /lA o

From this, it is apparent that the
stronger the oscillations the smaller the
drain curre nt and the larger the gate.
current. In gate dip operation, as power is
drawn fro m the oscillator the drain current
will increase and the gate current will
de crease or dip.

Limited wave meter operation , obtained
by switching o ff the B+. is accompanied by
a slight shift in calibration. When the
circuit picks up rf, the FET suddenly goes

into oscillation using the rf as its battery .
Thus, the amount of rf picked up must be
large enough or there will be no oscillation
and no meter indicat ion . However, despite
these deficiencies, it is st ill considered a
useful mode of operation and for that
reason has been included . It is only neces
sary to wire the sensitivity cont rol so that
the resistance is maximum when the switch
is in the off position .

Cons truct ion
A natural finish aluminum minibox (4 x

2-f/8 x 1-5/8 in.) is used for the meter
case. The variable capacitor came from an
old transistor radio and measured I 3 /8 x
1/2 x I in. The shaft was already squared
and tapped for a small screw. Since those
listed in the catalogs have a plain or flat
shaft , you will have to use a collar with
setscrew, or drill and tap the shaft. The
trimmer capacitors are not used and should
be removed .

To make the coil socket you will need
three pin receptacles from an octal socket,
two pieces of 1/8 in. Plexiglas approxi
mately 7/8 x 3/4 in. , and one battery plug
for a pattern . The pins of the battery plug
for m a triangle. I shall refer to the holes at
the base as the outside holes. Drill holes in
one piece of plastic to match the pins of
the battery plug. Match the two pieces of
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The little gate dipper with spare coils.

Fig. 1. Schematic diagram of the little gate
dipper.

battery plug. Using t his as a jig, sorder the
lug por tions to the sta tors of the variable
capacitor. Remove the plug, and the pieces
of plastic should fit down over the variable
capacitor. The lug part of the center socket
pin is brought out between the two layers
of plast ic.

File a sma ll notch in the bottom piece
to accommodate the lug. Before cementing
the two pieces together and to the frame.
make each ho le slightly larger than the
diam eter of the socke t pins. This will allow
for expansion when the plug is inserted.

The dial is made of 2·1 /4 in. diameter
1{8 in . Plexiglas. To give the dial a rough
edge, for good thumb traction , I heated an
old gear wheel and rigged up an arrangement
to ro ta te the dial against it . The gear should
have rather coarse teeth and ro ta te with the
dial. or you will create n at spots.

The variable capacitor can now be
mounted in the case. Position it so that the
top and sides of the dial will be just about
even with the edges of the case.

SOI.O>CE

ORAIN~GATE

80TTOM YEW
MPF'I02 FET

•• v

123 pF B PUJ' IN.-:1 r--( COlL'-

'""i-

100 0'

6 .81<

MPFI02

•
.,

\

~~: ~---?1

_ANYTHING F ROM b'I< TO 101<

plastic, clamp in a vise. and drill t he two
ou tside holes in the second piece. Bend the
lug part of each socket pin to a right a ngle.
Slip one over each outside pin of the
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The dial marker is mounted o n square
aluminum posts. The top post (2 in . long)
has I Y, in. of its length filed down to a 1/8
in . thickness to reduce its bulky appear
ance. To make t he hairline , scribe a lin e in
a 11 in. wide piece of plastic and fill in with
a ballpoint pen .

The sensitivity con t ro l I used wa s
already prepared fo r the knob shown . If
you don 't have one like it , use a dime-size
pot and a setscrew knob . Any resistance
from 5 to 10 kU will be fine.

Keystone light meters are available from
Olson Electronics in a package of five
($3.99) o r T ransistors Unlimite d Co. (7 54
each) . Some mod ification of the meter is
necessary. Remove the light cell and series

resistor. Drill two holes , spaced Y2 in. apart
in the back of the case to pass 4 -40
machine screws for easy so lder ing, ma ke
sure the heads and nuts are clean and free
of any nickel plati ng. The screws should be
filed even with nuts in order to make room
for the battery. Solder the lead s from the

meter movement to the terminals, but be
quick because the plastic case tends to melt
in a hurry.

Wiring is just a he re-t o-there proposi
tion , requiring no terminal boards o r ter
minal lugs. The FET is soldered in place
suppo rt ed by its o wn leads. With reason
able care you should not damage it. A
battery holder was found unnecessary ;
however, it is a good idea to wrap a layer
of tape o r stiff fiber paper arou nd the
battery to prevent the metal case from
shorting out the meter terminals.

Coi l Construct ion
Figure 2 and the photo give the neces

sary dimensions and show the parts needed
to make the co il forms. The battery plugs
are listed in the catalogs to fit #482 and
M3 batteries. The center pin should be
filed sligh tly shorte r to make the plug seat
evenly in the socket. While you are at it ,
file the nickel plating from the ends of all
plug prongs. This will make for easier
soldering.

Meter is held against the front panel byasmall bracket. The FET is the smaJI black object in the cen ter.
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I -V8 1ft LG COPP£R
STRIP. 1/t6 1ft WIDE

,.
50T CT CLOSEWOUND
28 AWG

G CT D

4 6-15 MHz

"
AFC lOT 20 .GJIil'G

c.osE..,....,
ON 118 .. co.

",

1

Q.EAA PLASTIC"" ~.

60T (lIOT FOA 17-3 MHd

SOT (I10T FDA 1.1-3 MHz)

Cl.OSEWOIJND 30 A'NG SIU",

POWO£ AED '~ SLUG
!II" • 1/2 ...,
(3 / 8 . 1/2 in FOA 1. 1 - 3 101Hz)

G CT 0
29-6 MHz
(J 1-3 MHrI5

1-1/2 2 -1/2, ,
I

GATE OAAIN CT

2

1ST CT CLOSEWOUND 2SAWG
(SPACED 1/4 in. BETWEEN TWO WINDINGS)

G 0 CT

3 13-32 MHz

F ig . 2. Coil configura tions for various f requencies of resonance.

Complete coil informa t ion is given in
Fig. 2. However a little explanat ion may be
in orde r. The irregular method of winding
the #2 coil is necessary to reach 8 5 MH z
an d still maintain oscillat ion. With 4 turns
close-wound the highest was too low. With
the 4 turns spaced, oscillation ceased a t the
highest frequency . The 30 Awe silk wire
was tak en fro m a TV fly back transformer.
The resistors in the cente r tap of the last
three co ils improve the meter's sensitivity
slightly. They are mounte d right next to
the coil winding. Wit h a slight groove filed
inside the insulat ing sleeve, it sho uld slip
over the resistor.

The #6 coil is layer-wound as space
permits and scra mbled wound the rest o f
the necessary turns. The top winding of all
coils should end near the very edge of the
coil form. This will make fo r easier
co upling to a tuned circui t. After the coi ls
are checked out the insulating sleeves may
be glued to the plug base .

Allow the glue to dry for severa l days
before plugging the open ends of each coil
with a small cardboard disk . The coils are
painted with colored lacquers. Colo red
paper between the coil and the insulating
sleeve will probably work just as well.
Calibration

For calibrat io n purposes, you will need
ano ther indicating oscillator or di p meter.
Operate it in the diode or wavemeter mod e
and loosely coupled to the gate dipper. I
calibrated o nly 5 points on each sca le plus
any ha m ba nds which appeared . Remember
the dipper is not a frequency meter but
some th ing to get you in the ballpark .

Conclusion
The little gate dipper was checked

against a well kn own co mmercial tube
equivalent and, as near as I could tell , they
were just abou t eve n. The battery should
last fo r a long time because the current
drain is extremely low.

. . . W5ETT·
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Marlene F. Derfler
804 48 th St. S.
Great Falls MT 59401

CLINKS IN A VA U

(A LOW PRESSURE ARTICLE FOR WIVES)

M y husband is a builder. No, he
doesn 't build coffee tables or book

shelves or breakfast nooks. Inst ead he
bui lds important things like linear ampli
fiers , grid d ippers, ca libra tors, and all those
o ther th ings you need around t he average
American ho me .

They say that Nature abhors a vacu um .
Well , my hu sband docs too . Most of the
time I understand his drill ing and po und
ing, his screams when he grabs the wrong
end of a hot solde ring iron, and the
horrible whi stle tha t wak es up the ba by
and indicat es he is getting "zero hea t." Ou r
da y of tr ial co mes, however, when all too
frequently it becomes necessary to vacuum
the house .

We have a shaggy dog that sheds and
you have to really keep afte r the clu mp s
that sur ro und him whenever he stops to
scratc h . This means toting out t he vacuum
nearly every da y.

My part of t he grea t vacuum debate
comes when I start hearing the pings ,
clanks, and paws of "things" bei ng sucked
in to my little vacu um's in nards . It so unds
di sturbingly like bullets ricocheting amo ng
the rocks in a " B" western movie and it
ce rtainly ca n't be doi ng my vacuum a ny
good . Investigatio n long ago showed t hese
" t hings" to be va rious little pieces o f
plas tic strip ped off the ends of wires. b its
of win.'. melt ed glops o f so lder, small nu ts
and holts, and ot he r little indescribable
th ings of Ham Husband origin. We have
agreed that he sho uld kee p his ac tivities
con fi ned to the spare room that is h is
"shack," bu t these things co me o ut on his

48

shoes, fo llow like a dust storm in his wak e,
and I think roll o ut by themselves in the
night. Once , when I shoved a handful of
"clinks" that I had gathered out of th e
vacuu m bag under his nose, he peered at it.
carefully picked out t he little nuts and
screws, and ran back to his shack
mumbling so mething about precious hard
ware .

T he re is another side to the story to be
sure . I usually just get the vacuum sta rted
and have suffered through the ini tia l ten o r
twent y internal ricochets when he comes
tearing o ut of that dark hole , ofte n with
head phones st ru ng around h is neck ,
striving to be heard over the comb ined
noise of the vacuum motor and a so und
like ball-bearing Ping Pong. Afte r pulling
the plug ou t of the wall (a move wh ich
someday may be fa ta l because he wired it
himself) , he finally ge ts across the poin t
that my vacuu m is making a ho rri b le noise
in his radio . I suppress t he urge to ask him
why he doesn 't tal k to th is horrible noise
just like he does to all the others and
instead I ask. the same question that I
always ask him.

" Is there any way to cure our mu tual
noises without my giving up vacuumi ng
and you giving up ham radio?" At the
mention of the latt er sacrilege he usually
turns paler and retreat s a few fee t to ward
the comfort ing sme ll o f burning so lde r. It
is hard for him to turn any paler because
the only sun he eve r gets is when he works
on antennas during the win te r and at an
occasio na l hamfest in the summe r. but the
burning solder SIllI' II is always around .
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-Feature This

any
com-

"tt Speaks for t tsett "

Slgnal/Dne

performance than
transm itter /receiver
binatio n
convenience than any
transceiver
versat iIity

More

More

More

Write for a ll t he d etai ls of the
magn if icent CX7 from

Signal/One. Box 12ST

Cornparet he CX7 wit h any trans-
mitter for continuous
power output in a ll
mo des, P.A . rugged ness,
crisp a ud io punch, low
d istortion," insta nt e w
break-In and spotting,
qu ick band-change.

Comparet he eX7 wit h any trans
ceiver fo r tot a l size and
weight.

A Division of ECI I An NCR Subsidiary )

2200 Anvil Street No.
St. Petersburg, Fla. 33710

Consider the best at an amateur
retail pr ice of 52 195_

Comparet he eX 7 w it h any receiver
for sens it ivit y , se lec t ivity
options, dynamic range,
AGe merit. VFO smoot h
ness, int erfer ence rejec
t ion.

Signal/One's
CX7 gives you

,

Norma lly then. we just sta re at each
o ther, both of us silen tly remembering th e
time he d id try to do some th ing abou t his
noise . On tha t occasion he had gra bbed up
my vacuu m and carried it off to his lair
where he gutted it and added litt le round
th ings to its insides wit h his eve r-ready
so lde ring iron . In a way he did tem po rarily
solve ho t h of our problems because when
he plugged it in he blew the last fuse we
had in the house. I wouldn 't let him
replace the fuse with a piece of solder, so
he tramped out to the sto re muttering
some thing about "ac working voltages. "

I have n't let him touch my vacuum
since, of course, bu t I ask h im the same
question each time just to bring him back
to his senses. fi e usually is to rn for a
moment o r two . contemp lat ing an ocea n o f '
dog hair on the o ne hand and a normal life
on the ' ot he r. Remembering that dog hair
gets in to the fan on his linear amplifier, he
usually compromises a t this poin t and says,
" Q RX one . . ." I take the minute to pick
up whatever bits and pieces and " th ings" I
can see tha t he ca rr ied ou t wi t h him on his
last excursio n. When I sta rt vacuuming
again after this mysterious ritual of " Q RX"
I know I'll be gree ted by a sound worse
tha n a t rio of t wo-year-aids let loose to
pla y with all t he kitchen pots a nd pans.

All this t hat I have been te ll ing you was
true un til just the o the r day. On tha t
particular fateful day we had gone t hrough
our usua l routine and I had asked h im t he
usual question . T his ti me to my ama ze
ment he said, " You know, sweet ie, maybe
you're right. I should spend mo re tim e
with you instead of with my projects and
radio. I could help you around the house .
We could go a li t more, meet new peo ple. I

couldn' t get much money for all that
homebrew gear. but I cou ld give it to
somebody who could usc it and then you
wouldn 't have any more clinks in your

J
..vacuu m c caner.

That day I was so hap py! We closed t he
hamshack door an d righ t then he sta rted to
help me around the house. The firs t t hing
he did to help was to shake out the rugs.
The same eyes that can spot the latest
tra nsis tor in a rad io store w indow from a
moving car at six hundred fee t didn 't sec
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D.pt. H. 196·2) JamaIca A..... HolII., N.Y. 1142) .

... Derfler •

my hand washables hanging on the line
upwind, but he was hel ping! T he second
thing he did to help was to put the dark
things in the washer for me. lie even
included the skirt to my dark wool suit
which was in the pile going to the cleaners.
He said he wanted to make a full load.

T hat night we go t a babysitter and went
ou t to dinn er. He paid ten dollars. for our
steak dinner, and t hen my reformed hus
band suggested that we go somewhere else
for an after-dinner drink. Dazzled by all
the attention, I happily agreed. We had just
go t ten set tled with our dollar-fifty after
d inner drinks whe n who should pass by but
his o ld high school girlfriend and her
heavy-handed, shifty-eyed husband.

After we had paid the babysitter her
ranso m and my husband was tak ing her
ho me, I began to think . " It wo uld be nice
to have help with the housework, but the
experience might take years off my life.
What would he do when he found that
doi ng chores toget her really isn 't much
fun? Would he go to the bar wit h t he boys
and maybe run int o that floozie without
her heavy-handed husband? The ham
friends that come over now are really quite
polite, even when they are loaded down
with all that st uff they carry in and out. At
least no w he 's arou nd if I need hi m. Tha t
smile on his face when he shows me his
latest contraption does bring a lot of joy
into the house _.."

The next day we agreed t hat we should
go int o the hamshack together and start to
clean it out. It was just by chance , of
course, that I bumped against the receiver
and turned it on. When that station came
on calling CQ I was only curious when I
ask ed , "Ca n he hear you as well as you
hear hi m'?" It was with a great dea l of
pleasure that I saw his eyes flash with an
inncr determination not to weaken, which
died when flooded out by the desire to get
just one more signa l report.

The smell of burn ing solde r fills the air
around our house. The clinks in the

vacuum cleaner are still there, but some
how they mean something different to me
no w t han before. They mean I have a ham
at home tha t loves me.

M.d.1 407
$39.95,pd.

Co.

THE BEST

2 METER
CONVERTER

• ...J

Micro-Z

• Monitors your "transmitted" signal
• Measures Khz a nd Mhz
• Operates with a ny exciter-transmitter

(1 to 600 watts-up to 30 Mhz)
• Large-bright "Nixie" display

• 100 Hz Readout
FM-6 K;t ..•. $139.50

14+146 MHz Ill. 28·30 MHa: out
or 146-148 MHz with a .ecolld crystal

Available at $4.95 each.
A full description of this fantastic converter
would fill this pafe. but you can take our word
for it \or those 0 thousands o f sat is fied users)
that it s the b est. The reason is simp le-we use
three RCA dual gate MOSFETs. o ne bipolar,
and 3 diodes in the b est circu it ever . Still not
convinced?Then send for ow free ca t alo g and
get the full description, plus photos and even
the schematic.
Can't wait?Then send us a postal money ord er
for $39 .95 and we'll rush the 407 out to you.
NOTE : The Model 407 is also available in any
frequency combination up to 450 MH z (some
at higher prices) as Listed in our catalo g.

-Ne.... York City and Stdte residents add loul wle, ta-I.

Box 2426 Rolling Hills. Calif. 90274

VANGUARD LABS

Digital
Frequency Meter
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SECOND
LINEAR

YOUR
Norman Ralph W4A Yl/5
124 Teresa Drive
Greenville MS 38 701

Inside the 3·500Z linear amplifier.

and there is not very much new about t he
design . It follows what is in the handbook
and other publicat ions. A high-capacitance
tuned input circ uit was used to o bta in
greatest linearity . Without the tuned input
circuit the exci ter sees a low load imped
ance over part of the rf cycle and a very
high impedance over the remainder of the
cycle. Consequently, the waveform suffe rs.
Also with an untuned input the rf plate
current return path to the ca t hode mu st
travel t he outside shield of t he coax to the
exciter plate circuit and then back the
ce nte r co nductor to the cathode . T his can
result in high intermodulat ion distortion.
With the tuned input circ uit these prob
lems are solved as t he tank circ uit provides

a " flyw heel effect" for good waveform an d
a short rf return to the ca thode.

Many of the components used were
obtained from suppliers advertising in 73 .
Relay K I in the rf section is included to
enable the linear to be switched in and ou t
of the circuit with the plate voltage switch
52.

2.0kV
95 rnA

400 rnA
130 rnA
800 W
5 0 0 W

2750 n
100 n

- 38 dB
(3 rd o rder!

2 .5
130
400
120

1000
600

3450
100
- 3 3

A fter building a grounded-grid linear
using four 81 1As and modifying it.

improv ing it . etc., I decided to build a
linear that would perhaps reflect some of
the knowle dge a nd experience I had
learned.

Much thought was given to what type of
tube or tubes would be used. The new
3-50QZ was chosen for severa l reasons.
First, a tube requiring pla te voltages in th e
2 -3 kV range was to be desired to keep
the plate tuning capacitor to a reasonable
size (250 pF). Secondly, a tube with a large
plate dissipation was wanted to give a
much larger margin of safe ty than was
availahle with the 8 1 lAs. The 3-500l has a
plate d issipat ion of almost twice tha t of
four 8 11 As. Third, the low output capaci
tance of the 3-50QZ enables it to be used at
higher frequencies much easier. Fourt h, t he
3-5 00Z efficie ncy range makes it very
versatile. Output ranges from 7S0W out
with I.I kW input at 3 kV to 500W out
with 800W input at 2 kV. And finally, the
intennodula tion products are very low
with the 3-S00 Z as wit h o ther zero-bias
triodes designed for grou nded-grid class B
service . Here is a table showing typical
operation of the 3-500l.
Dc plate voltage 3 .0
Zero si g. pI. cu r rent 160
sin gle t one pl. c u rre nt 3 70
sin g le t one gr id c u r. 11 5
PE P input power 1110
P EP useful ou tput pw r 7 50
Resona nt lo ad imped 5 0 0 0
Cathode input imped 115
Intermodulatio n prod . - 3 0

The sche ma tic diagram of the amplifier
(Fig. I ) is pretty much self-expla na to ry

DECEM BE R 1970 5 1
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Fig. 1. Schematic of the 3·5002 linear amplifier.
Coil data is sho wn on the table insert.

Fig. 2. Layout and plans for the do-it-yourself
tu be socket .
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tube should be observed closely tha t it
doesn't overheat. A suggested remedy for
th is disadvantage of the lant ern chimney
would be to ceme nt a ring-sha ped piece of
Plexiglas to one end of the chimney. The
diameter would be slightly larger than the
diam eter of the chimney and the center
hole would be 2.5 in .

The HR-6 plate heat dissipating con
nector must be purchased separa tely and
lists for 52.20, but a supplier that adver
tises in 73 has them listed in his curre nt
ca ta log for less than a dollar.

Tube Socket

The t ube socket is ho me-made. I cut a 3
in . round hole in t he chassis fo r t he t ube
socket. The socket consists of a 4 in. piece
of Plexiglas with a 2 in. hole cut in it (Fig.
2). Five large tinned fo rked terminal lugs
were purchased from a local automotive
store. These could be mad e to fit the pins
of the 3-500l by spr inging the part of the
lug whe re the wire normally would be
inserted. I bent the forked part at a right
angle an d bolted to the Plexiglas in posi
tion to take the pins of the tube.

The part of the termina l lug tak ing t he
tube pins prot rudes out and down into the
2 in . hole and air can flow freely around all
th e pins. Short wid e copper stra ps were run
from the forked part of the terminal lugs
to the chass is on the three grid pins of the
tube when the Plexiglas is mounted under
the 3 in. hole in the chassis. This not only
effec tively grounds the grid pins, but also
provides a heat sin k fo r them.

I used an SK-406 chimney, but you
cou ld use a chimney from a Coleman
double ma ntle lant ern . The lantern ch im
ney sells for under 52, which is quite a
savings over the SK-406 . However, as the
sides of the lantern chimney are stra ight ,
they do not deflect the air flow past the
plate heat dissipating connec tor, so the
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HR-2

AMERICAN MADE

Mobile 2 Meter FM Transceiver
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7900 Pendleton Pike, Indianapolis, Indiana 46226
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TRANSMITIER
The HR-2 transmitter uses phase modula
tion for the ultimate in carrier stabil ity.
Built in SWR load mismatch circuitry
provides protection against open and
shorted antenna conditions.
Frequency Range_ 144-148 MHz
Power Output... _l O Watts (min.) @ 13.6 VOC
Modulation _Phase Modulation with

automatic deviation limiting
nevlattcn Automatic limiting with ln

terna l adjustments from
D-1SKC deviation

Microphone Plug-in, hand held, high Z
Ceramic supp l ied

Channels 6 Crystal controlled with
individual trimmer capect
tors for Frequency netting

Built-in 4" Speaker
Mobile Mounting Bracket
S0-239 Antenna Connector Socket
T & R Crysta ls for 146.94 MHz
pn Ceramic M ike

I $22900 Amateuron Y Net

STANDARD EQUIPMENT

RECEIVER
The HR~2 receiver is a double conversion,
superhetrodyne with highly selective ce
ramic filter.
Frequency Range 144-148 MHz
Sensitivity _.D.35~v (nom.) 200B Quieting
Selectiyity 6DB Down + 16KC

5008 Down ± 32KC
Audio Output

(3-4 H Speaker) .....3 Watts 10% Distortion
5 Watts Maximum

Channels 6 Crystal controlled with
provision for adding an
add itional 6 channels

I.F. Frequencies..._l O.7 MHz & 455KHz

Here is what the 2 meter, FM
Ham World has been asking for.

GENERAL
Power Requirements 13.6 Volts (nominal)
Receive (Squelched).lBO MA.
Receive (Max. audio

output) 800 MA.
Transmil.. _._ 2.S Amps (max.)
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Fig. 3. High voltage power supply.

Power Supply

For the power su pply (Fig. 3) I used the
filament transformer fro m an old TV. I
removed the shell from the transformer
and discovered the filament windings
wound on to p of the primary with the
secondary HV wound on the bottom next
to the core . I removed the filament wind
ings, counting t he 5V wind ings, and then
wound a ne w fi lame nt winding using the
IO-gage wire I used on the filame nt choke.
I taped up the HV secondary leads and
they are not being u sed . The voltage
checked ou t at 5 .25 V wit hout the tube in
the socke t and 5 V with the tube in the
socket and lit. The shell was replaced on
the transformer for maximum Shield ing. In
use, the transforme r stays cool at all times.

The pi-ne twork is designed around a
reactance of 275n in t he coil, 250n in the
tuning capacitor. and 30n in the loading
capacitor. This will give you a Q of 20 if

you use a pla te voltage of 3 kV. If your
plate voltage should only be 2 k V or you
should later add a second tube your Q
would still be a resp ectable 10. At 2.5 kV
the Q is almost 14 . Actual values of L and
C are given in the char t on the schemat ic.

All the metering is done in the negative
lead of the cathode circuit. This keeps high
voltage off them and allows the grids to be
grounded direct. The panel meters are
small imported ones t ha t se ll for less than
$5 each . The voltme ter in the power
supply could be mounted in the rf sec tion
if desired .

The power supply is of standard design
with a full-wave voltage doubler system
that gives an approximate no load vo ltage
o f 2.8 times the secondary. Voltage regula
tion will depend on transformer capabili
ties and house line voltage regulat ion as
well as the out put capacitance of the filter .
The filter capacitors used here were pur-
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• Nominal 0.5 sec. tone burst length .

Address _

MODEL TE-5
5 channel model
Factory preset,
only
$39.95
postage paid.

MODEL TE·2
2 t one
Factory preset,
only
$29.95
postage paid.

from

ROSS AND WHITE COMPANY
ELECTRONICS

SOLID STATE

NOW!

• All frequencies factory preset. Can be field
ad justed from 1600 to 2800 cy c les. Other
frequencies on special order.

• Operates from a single factory supplied internal
9 volt battery .

• Easy to insta ll, 3 w ire hookup,
attach ing bracket included for car or home.

GUARANTEED FOR ONE YEARI
Use it for 10 days, if not comp letely

satisf ied return for a full refund.

TONE BURST ENCODERS
ITO THE FREQUENCIES OF YOU R CHOICE!

Ci ty S t ate _ _ Z ip, _

• American made commercial grade components
on glass epoxy PC board for maximum
reliability.

••••••••••••••••••
ROSS AND WHITE CO. , Electronics Dept. 73-12
50 West Du ndee Rd ., Wheel ing, li t. 60090

Gent leme n :
Send me model tone b u rst e ncoder
Xcvr make Model, _

Check or money o rder enclosed. Please set
f req uen cies fo r' _

Send add it io na l information. C heck 0
Name _

ANUFACTURERS ~

SPEC SHEETS - INSTRUCTION BOOKS
Whi le our typesetting and art departmen ts

are not exactly u nderburdened, they are not a ll
that flat out either. Neither is our printing
department, so if you need any spec sheets
made up or instruction book lets fo r you r
equ ipment , w hy not get in to uch w it h us fo r a
q uo te. We have the technical depa rtme nt to
w rite it, ed it it, se t it in type, ta ke p ict u res of
the eq uip ment, lay o ut the b o o klet o r spec
sheet, paste it up , and print it. After a ll, we
turn out two rather good sized magazines a
month plus a lot of brochures. letters. pro 
motions, and even a fair amount of job work
fo r our lo calit y .

Perhaps you need counter card s, posters,
bu m per st icke rs, o r almost anyt h ing e lse t hat is
pri nted o r s ilk-sc ree ned?

73 Magazine.Peterborough NH 03458

chased from an ad in 73 for $ 1 each and
provide over 40 IJ F of filter ing.

A relay and 2S.rl 20W resistor was pu t
in the primary circuit of the transformer as
shown in the schemat ic to protect the
rectifiers from the high surge of curren t
that occurs when the large filter capaci to rs
are charging. T he other relay was insta lled
in the power supply to keep the control
wiring to the rf section in a small cable of
20-gage wire .

The power supply is a separate unit. It is
in a well ven tilated , comple tely enclosed
box that is kept under the operat ing bench .

Finishing Touc hes

The rf section is enclosed in a home
made cabinet. I had a loca l sheet-metal
sho p cut and be nd the aluminum to my
specifications. I painted the panel a light
gray and the bottom and top cover ' are
painted black . The tube and input circu it
are mou nted on one side of the cabine t,
and the pi-ne twork and filament trans
former are in the other half of the cabinet.
An access panel was cut in the bottom
plate under the chassis and a Rotan muffin
fan mo unted on the cover plate . Rubber
feet were mounted on the bo ttom to let air
under the cabine t.

There you have it - a linear that no
longer looks like a " Rube Goldberg"
special and is pleasing enough to the eye to
be placed alongside your excite r. There is,
by the way. enough roo m in the rf sec tio n
for a second 3-S00Z if you have power
supply enough to handle it.

. . . W4A VIIS •
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TheHT·2 Mark II, now with anew
and improved transmitter, is the
only 2 meter FM walkie-talk ie
built for the amateur. It features
an extra-sensitive receiver with
crystal and mechanical filters
for excellent selectivity, and 1.6·
2watts out with very good audio
quality. The ideal rig for re
peater operation - in town or
hilltopping! Comes with many

,extras.
Amateur Net $269.95

One year warranty - all products.

LREAD

It's undoubtedly the finest amateur 2 meter FM
transceiver on the market. This unit has better than
0.4 I'v sensitivity, uses FETs, ICs, and ceramic til
ters and, as a result, the receiver audio is superb.
Rated at 10+ watts out (often delivers 12·15). Has
6 channels, transmit and receive.' The APC (auto
matic protection circuit) prevents PA fa ilure due to
open, shorted or mismatched antenna. Great for
mobile applications - it's so small and compact.
The IC·2F is a beauty!

Amateur Net $349.95
IC·3P 49.95

*Ava ilab le soon - concentric 6 pos ition switch allowing
36 channel combinati ons!



YARITRON
A TIE!

But if he doesn't

You've gotta see
THE REDHEAD

The AS-2HG two meter FM 3.4 db gain groundplane
antenna is the newest addit ion to the Vari tronics
quality line. This commercia l qua lity antenna is
bu ilt of heavy gauge aluminumtubing and is adjust
able for minimum VSWR over the ent ire 2 meter
band. Rated at 500 walts, it's easy to assemble and
all mounting hardware is included.

Amateur Net $18.95

..

ENT

A very happy holiday season to all of you from all o f us.

VARITRONICS INCORPORATED
Arizona Interstate Industrial Center

2321 East U nive rs ity Drive, P .O . B ox 20665 • P h oen ix, Arizona 850 36



Amateur radio enthusiasts have been using surplus V.H.F. - FM equipment
for years, but until recently most of this equipment was not specifically

designed for amateur use, and was very expensive. Standard Radio
Corporation,' one of the largest manufacturers of electronic equipment in

the world, has applied solid state technology to develop a professional
quality 2-meter system specifically for amateur use.

The SR-C806MA is most frequently used as a mobile unit ; however, it
also makes an ideal, low cost base station unit when used in conjunction

with the A.C. power supply accessory.

The popularity of 2-meter FM amateur communications is rapidly growing.
In most metropolitan areas of the country 146.94 MHz is extensively

monitored, and open repeaters make it possible to maintain
communications over wide areas of the country. Standard's new

professional quality 2-meter system now makes it possible for you to enjoy
the fun of amateur mobile communication in your car for just $335.00.

• Manufacturing division of Standard Communications Corp.

Export Agents:

Minthorne International ,
2200 Shames Drive

Westbury Long Island,
N.Y. 11590

516-334-3304

Henry Radio
11240 W. Olympic Blvd.
Los Angeles, Ca. 90064

213-272-0871

L.A .Amateur Radio Sales
23004 Crenshaw

Torrance, Ca. 90505
213-534-4456

Artie Specialty
2252 Dixie Highway

Pontiac. Mich. 48055
313-335-4505

Dealer Inquiries Invited:

Erickson Electronics
4657 N . Ravenswood

Chicago, 11\ 60640
312-334-3200



STANDARD
COMMUNICATION CORP.
P.O . Box 325, Wilmington,
Calif. 90744 (213) 775-6284

GENERAL

Freq. Range - 143 to 149
MHz
J2 channels in 2 MHz spread

Supply voltage - 11 to 16
VDC.
13.8VDC nominal

Current Consumption - .15
amp receive standby. 2.4 amp
transmit

Polarity of supply voltage 
Negative ground

Number of channels- 12
Supplied with 4 channels

I) 146.94 MHz Tx and
Rx ( nat ional calling
channel)

2) 146.34 Tx - 146.76
Rx (repeater channel)

3 ) 146.20 Tx - 146.80
(repeater channel )

4 ) 146.34 T x - 146.94
Rx (repeater channel)

Microphone - Dynamic
type with retractable
neoprene cord

Dimensions - 6% "w x
21<> "h x 9,. "d

Weight - 4lh Ibs. max.

Frequency stability-.OOl %
(- IO lo+60'C)

TRANSMITfER

RF power output - .8 or
10 watts

Audio response - + I - 3
dB of 6 dB/octave

pre-emphasis

Output impedance - 50
ohms nominal

Deviation - lnternally
adjustable to ± 10 kHz min.

factory set to ± 7 kHz

Spurious and harmonic
attenuation - SOdS below

the carrier power level

Audio roll off above 3 kHz
- 12 dB/octave

Type of modulator - Phase

RECEIVER

Sensitivity - .35 or less
microvolts for 20 dB quiet ing

Squelch sensitivity 
Threshold -.2 microvolts

or less
Maximum (tight) 

Between 20 dB quieting
sensitivity and 20 dB quieting

plus IO dB

Deviation acceptance
Up to ± 15 kHz deviation

Spurious and image
attenuat ion - 50 dB below
the desired signal threshold

sensitivity

Adjacent channel selectivity
(30 kHz channels ) - 60 dB

attenuation of adjacent
ch annel

Type of receiver 
Du al conversion

superhetrodyne

Audio output - 2 watts
• •mtmmum

Audio distortion - 10%
maximum at 1 watt output

$335.00
(complete as shown with
microphone and built-in

speaker)



• F ET f'ront end f'or IO\N noise and IO\N cross mod.
• 0 .6UV f'or20dbof' quieting or better
.RF PO\Ner output 10WATTS minimum
.2 channels installed C H.1 34/94 C H.2 94/94

AMATEUR NET $249.96

RECEIVER PC BOARD
0.6uv 120db quieting I
94 installed
3.6"x 7"x 1"
.68.60

TRANSMITTER PC BD.
0.6W min.
34 . 94 installed
36-x7in-

.79.10

POWER AMPLIFIER
0.6W in lOW out min.
t6"x a« 7.1"
.86.00

TELECOMM ELECTRONICS
PO.BOX461 CUPERTINO, CA. 95014



"IT'S EVEN BETTER THAN THE 2K-3."

.
•
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STILL a superb value at ... $795.00
If you are one of the mo re than 3000 happy 2K
owners, trade up to th e new 2K~4 . If you are not
one of th e group now is the t ime to join . For full
informati on write :

I

I•

STILL all the famous 2K-3 features:
• Rugged Construction - Built to last

a lifetime.
• Reliable Performance - When you ca ll

you QSO.
• Heavy Duty Components -Our power

t ransformer alone weighs more than
some amplifie rs.

• Conse rva tive ly Rated - Loafs at full
legal power.

• Floor Console or Desk Model.

PLUS these additional features:
• Modern Styling - Keyed to a new

decade.
• Tilted RF Deck for Easier Operation 

Looks you right in the eye.
• Mechan ically Refined - Pride o f own

ers hip is pa rt of the package.
• Brushed Aluminum Panel and - Mod

ern Square Meters (Amplif iers can be
beau tiful).

• Recessed Power Sup ply Pedestal.

Hen ry Radio has representat ives in different
areas of the U.S. t o simplify ord ering for
those livin g near one. Or you can o rder
direct and we will shi p .. . across the street
or around the world . Ca ll or write for
speci fications and term s.

New York area : John Richardt , W2W IY (201 ) 637·4107

Houston area : Jan Carman W5SBX (7 13) 4640419

Attention: Military and commercial users. The 3K amplifier is now available for con tinuous
duty high power RlTY and extra power SSB
operation. $895.00 F.D.B. Los Angeles, Calif.
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$6 for this gift

Send to 73 Magazine, Pine St.
Peterborough, N . H . 03458

Helpful Hanna says:
If you don't Want to cut up your
magazine, Make a reasonable fac
imile of a coupon. fill out and mail.

Name/Ca I1 _

City/State' ---J-Z IF'- _

Address _

__ New,__ Renewal__

$5 for this gift w h en accompanied bv
the first six dollar sub .

Address, _

City/State' -J-ZI F" _

_ _ New'__ Renewal__

City/State ZI F':.- _

Sent bv Call _

Address; _

Enclosed S for_subscripti ons.
_B ill me. New _Renew (in-
clude address label)
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SPECTRONICS

t e

Professional gear at less-than-amateur prices!
T43GGV " $100.00
U43GGT $150.00
U51GGT $150.00
T51GGV $ 80.00

All prices complete with accessories! _.......J

LIKE NEW: 450 MHz BLOWER MOTORS $10.00 Imotors onlv!

CALL OR WRITE FOR OUR UNBELIEVABLE SPECIALS ON HT200
NICADS, "EXTENDED LOCAL-REMOTE" PHONES, OUTDOOR
SUBMERGENCE·PROOF 25W SPEAKERS, HZ3DCN (BRICK)
TRANSMITTER BOARDS, AND OTHER HAM FM GOODIES!

REMEMBER-AMATEURS ONLY and FOR AMATEUR USE ONLY

PLEASE SUPPLY YOUR CALL LETTER WITH CORRESPONDENCE

OPEN-9;30 to 6;00 FRIDAY NIGHT till 8:00
CLOSED-SUNDAY, MONDAY and HOLIDAYS

PH ONE : Area Code 3 12·848·6778

SPECTRONICS
"The FM People"

1009 GARFIELD AVE. OAK PARK, ILL. 60304



When it comes to great used mobile communications equipment, we wrote
" the book" . . . Send for a tree copy of "the book" (our new catalog).

Here are only a few of our LOW PRICES,
2 METERS

GENERAL ELECTRIC MAtE33 6 or 12 volts, 30 walts
Vibrator Power Supply with accessories $148.00
MOTOROLA X43GGV, New Low Price, Special Model in 10" case,
30 walt, transmitter narrow band, receiver wide band, vibrator
powered, 2 Ireq. transmilter, and transistor powered 2 treq. " Pr ivate
Line" receiver (single squelch), less reeds,
complete accessories ..... $108. In quantities of ten ... .$88.
a METERS

MOTOROLA FMTR140D,6 or 12 volts, 60 walt, wide band.
Dynamotor Power Supply ... ...•....................................................$48.
Transmitter Narrow Band $58.
Fully Narrow Band $68.
complete with accessories (less accessories deduct $15)

GENERAL ELECTRIC PRE-PROGRESS 4ER6 RECEIVER,
ET5 OR ET6 TRANSMITTER
30 or 60 watts (as available), 6 or 12 volts,
including all accessories _ $28.
UHF
MOTOROLA T44A6A with accessories $38.

T44AAV with accessories $48.
RCA CMU15A • •. 15 watts, minus accessories $18.
For Your Convenience SCHEMATIC DIGESTS. (Po", P"d)

G.E. SCHEMATIC OUTLINE AND INTERCONNECTION DIAGRAMS
FOR GE 2-WAY FM RADIOS.
Vol. 1 Pre-Progress Line ('49 - '55) 25-50 MHz 72-76 MHz
Vol. 2 Pre-Progress Line ('49 - '55)
150-170,405-425 MHz, 450-570 MHz each volume $4.50
MOTOROLA FM SCHEMATIC DIGEST
revised edition to 1960 $6.50



seet e ann
for the best in USED FM

•• •communications equipment

Two-Way FM Units • Walkies • Repeaters
Mobile Phone • Bases • Mobiles

Here are some of the great buys at Mann . ••
Motorola Models

X53GAD 2 Meter Motorola Mobile Unit with Accessories,
2 Separate 50W Transmitters w it h single rcvr.
6/12 Volt Dynamotor Powered in 20 inch
Housing $79.95

ME 36 2 Meter General Electric Mobile Unit with Ace.
50 Watt Vibrator Powered 6/12 Volt in 17 inch
Housing $150

T43GGV 2 Meter Motorola Mobile Unit with Accessories
25 Watt Vibrator Powered 6/ 12 Volt in 10 inch
Housing $115

WRITE FOR FREE CATALOG

Mann Guarantee
Money refunded without question if equip
ment is returned within seven da ys from
sh ipm ent , u nd l m as ed, freigh t prepatd .

Conditions of Sale
Unless otherwise specified. equipment is
u sed. and is sold -s·is. All i tems shipped
FOB Ta rza na, CaliforniJl . Cry,t, ls, ovens.
antenn as not included Imlen specific Illy
stated in catalog. All equipment is sol d or,
a (irst·come. firs t-served be s i, .

ann COMMUNICATIONS
eo, Box 138, 18669 Ventura Blvd., Tarzana, Calif. 91356

Phone: (213) 342-8297



IIP Introduces theFM'er's Most Use lTool!

Integrated-Circuit Frequency-Standard Oscillator
Generates a WW V-Zeroed Signal at 30 kHz Increments on 2 Meters!

If the .94 in your city seems
different from the .94 they
have in other parts of the
State, you need a standard.
The PEP oscillator is that
standard ... as a single
WWV-compared osci lIator, it
will generate a solid and sta
ble rf signal on all narrow
band and wideband channels
of the 2 meter band.

$19.95 (kit)
wired & tested: $23.95

The circuit is a 3 MHz oscillator divided down to 30kHz with an output
at 15 MHz to zero with WWV and another output that provides 30 kHz
markers on 2 meters. The unit requires only a 4V power supply (3
penlight cells are adequate). Short-term stability : within 50 Hz at 150
MHz; long-term stability: within 100 Hz at 150 MHz. Wired and tested:
$23.95 - Complete Kit: $19.95 - Board & Schematic only: $4.25.

CORP.
PERFECTION ELECTRONIC PRODUCTS CORP.

404 E. HARRISON ••••• ROYAL OAK, MICHIGAN 48067



RADIO RECEIVERS AND TRANSMITTERS:
R·390/URR Receiver, digital tuning 500khz to 32 mhz .. .. . . . .. .. . ... . . . . . . . . • . .... . $495.00
Hammarlund SP·600JX 500khz to 54mhz . . . . ........ . . .. . .. . .. .. . . .. . .. . • • . . . . . . $295.00
URR-13 UHF Rece iver, tunab le 200-400mhz, ideal for UHF ham bands and monitoring Air

Force and astronaut frequen cies .....•.... ..••. .....•. ...••.....••....••••... . $119.00
Co llins R·389/URR VLF Receiver, tunes 15khz to 1500khz. the best in VLF $345 .00
R·444/APR ·4Y (A L R-S) Rece iver , less plug-in converters, CV-253/ALR or T N p lug- ins $ 37.50
ARC R-19 Receiver, 118-148mhz, late versio n Command set $ 19.50
ARC R·llA Receiver, 190-550khz, late Q-5er Command version • . . . . .. . . . . . .. .... .. .. $ 12.50
BC·348 Receiver, tunes 200-500khz and 1.5-1 8mhz .. . . . . .. . . . . . .. . . . .. .. .. .. . . . • • $ 65.00
NEMS Clarke Model 167 1 Receiver, 175-260mhz .. . . . . . . . . . . . .. . . . • . . . . . • • • • . • . • • $ 95.00
CV-157/UR R SSB Converter, 455khz i·f input, used on all military receivers for SSB reception . $ 185.00
AAN-5 Glidepath Receiver, 332-335mhz, uses 90/150 cycle tone transformers plus elot o f

good com ponents and tubes or use it in an aircraft .....•..... . .... .. .•.... . . ... . . . $ 4.95
TCS-12 Transmitter type 52245, 1.5mhz to 12mhz ..••....•..• ....... . . .... . . ... . . . $ 19.50
URC-ll Emergency Hand le Talk ie, 243mhz, less 1.5 and 135V battery , ideal for aircraf t ,

marine or 220mhz conversion, see May 69 CO .. .. . .... .. . . . .. . . . . . . . . . . . . . . • • . . . $ 14.50
R·48B/TRC-8 UHF FM Receiver, 230-250mhz, 115V / 60cy . . ... .. .. ..•. ........ . .... $ 18.50
T-30B/TAC-8 UHF FM Transmitte r, 230-250mhz, 115V/60cy $ 18.50
R-316/AAA-26 FM Receiver, 500khz through 30.5mhz .............•..•.. ..••...••• $375.00

TEST EQUIPMENT:
TS-186D/U Frequency Meter, 100 to 10,Ooomhz, .0 1% accuracy, 115V/60cy $ 69 .00
TS-535 /U Signal Generator, made by H.P., VLF Type 7-100khz, 115V/60cy $125.00
TS-318/UP Field Intensity Meter, range 1550kh z to 2500khz .. . . . ... . . . . . . .. . . . . . .. . • $ 45.00
H .P. 3358 FM Monitor. Has two panel meters to show carrier deviation and percentage of

modulation with lamp to indicate peak modulation . . ..... . . ..... ...•.•....... .... $225.00
TS-5838 /U Square Wave Generator, range 20cy to 100khz $ 49.00
A N/ UPM-2 Wavemeter Test Set. range 80- 1220mhz. absorption type $ 37.50
TS·226A /A P Power Meter, range 405-425mhz, 0-1()()()\oV $ 18.50
OS-34/USM-32 Oscilloscope, 3WPl tube, portab le, general purpose. 10cy to 4mhz $ 85.00
Motorola Model TU-546 Portable Test Set for Motorola FM equ ipme nt ..•........ . . .... $ 69.00
LM Freq Meter 125khz to 20mhz, .0 1%, AM /CW, origina l calibrat ion book . . . . . . ... . ...• $ 45.00
SG-85 /UAM-25D Signal Generator, 10khz thru 50 mhz , 0 .25%, portab le type in case •. ..... $265.00
TS-155/UP Signal Generator. 2400 to 3750mhz ... . . ... .. . . . ..•..•..•. . ...... . .... $ 65.00
A.A.F. Products Model AA-1A FM Deviation Meter, Quad scale, Q-500khz deviation,

Q-220mhz, nice to check FM equ ipment $ 85.00
UA M-26 Signal Generator, 3-405mhz, portable type in case. replaced Model 80 w it h mil i tary.. $225.00
IE-19 Test Set for SCA-522, has signal generator, field strength meter, VHF 100-156mh z,

complete in case .. . . . • . . . . . . • • • . . . . . . • . . . . . . . .. .. . .. . . . . . . . . . • • • . .. . .. . . . . $ 18.50
Motorola F4MV-24BIB)lC, 152-174mhz, FM modu lation and carrier station monitor, used

for FM alignment . . . .. .. . .. ....... . ...•.. .....•.. ..... . ... . . . .....•.•.... . $ 125.00
UPM-68 Transponder Test Set. used to check aircraft transponders. A popu lar set . . . . . . . .. $ 175.00
H.P. 460B Wide Band Ampl ifier, 19" rackmount ....... ..•..... . . .. . . . . .... . ... _... $ 35 .00
Ballant ine Model 302 AC Voltmeter. range lOOp:V to 1000V . . . .. .. .. . ... . . . • . . . . . • . . $ 29.50
Measurements Model 111 B Crystal Calibrator ... . ... . •.. . .. . . ... ........... . .....• $ 45.00
Tektroni x RM-181 Time Mark Generator .. . . ..... . . ........•••. ........ . ......... $ 27.50
T ektronix Type 162 Waveform Generator . ... . • .. . .. . . . . . . . . . ... . . . . . .... . . . . . . . . $ 27 .50
ZM-ll A /U A·C-L Br idge, 10,u,uF-1 OOp:F, 100tlH -110H, 1 ohm to 11 meg $ 65 .00
Western Electric Model 19C Audio Oscillator, 50cy to lS0,OOOcy . . . ... . . . . .. . • . . . . . . . . $ 18.50
Measu rement s Model 79B Pulse Generator, 60 to 100,OOOcps . .. .. . . . . . . . • . . . . .. ...... $ 21.50
Ballantine Model 350 Precision rms vtvm, range .1V-3OOV. digita l readout $135.00
1-199 Dynamotor Test Set. checks dynamotor output . . . . . . . . . . . • . . . • . ... .. . .. . . . . . . $ 27.50
TS-382/U A ud io Oscillator, 20-200,OOOcy, one of the best .. ...... . . . ..... ..••.. .... $ 79.50
G.A . Type 544-B Megohm Bridge, .1 to 1000 megohms . . . . • • . . . . . . . . .. . .... .. ... . . • • $ 60.00

TELETYPE EQUIPM ENT:
0 -5B/FA Exciter Un it •.••. ...••••.......•.....•••...•.. . . . . .... . . ... ... .. .. . $ 18.50
TT-56/MGC Heperferetcr T eletype Machine with k eyboard . . . . . . . . .. . • . . . . • • . . . . . . . . $ 65.00
AN/UGC·40 Mitey·Mite Any Page Printers ... ..•...•. •. ... ...• ...•. . . . . .. . ... . .. $ 119.00
CV -89A / U RA-8 Frequency Sh ift Converter. audio type, bui lt in scope, a popu lar converter •. $125.00
TT-63A/ FGC RTTY Repeater. used w it h FGC-7A .. .. . . .. .. .. .••. . .••••• . ..•..• .... $ 21 .50
Northern type 115 Variable Master Oscillator, 2-32mhz . . . . .. . . . . • . . . . . . • . . . . . .. . . . . $ 65 .00
RA-87 Teletype Power Supply, converts ac to dc for operating ATTY line circ uits $ 18.50
Test Set TS-2/TG Teletypewriter Signal Distortion Test Set. Transmits four test signals, A, Y,

space or standard test message. A needed item for all ATTY operations $ 35.00
CV-57/UAA Frequency Sh ift Converter, 455kc j-f type input, buil t -in scope $ 75 .00
TH-5/TG Telegraph Term inal w it h TA-182/U telephone-te legraph converter and F-98 f ilter .. $ 50.00
Western E lectric Model 161Al Telegraph Station Test Set • •.. _.•... . .... . .......•.... $ 17.50
K leinschmid t IT-76/GG C Reperferator- Transmitter with keyboard . . . . . . . . . . . • . . . . . • . . $ 85 .00

ALL EQUIPMENT EXCELLENT CONDITION, F .O.B. ELLENTON, FL. SATISFACTION GUAR
ANTEED OR MONEY REFUNDED. IMM EDIA TE SHIPMENT, WRITE OR PHONE (813) 722-18 43.

••SLEP ELECTRONICS COMPANVe2412 Highway 301 N.,eElienton, FL 33532••
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1 · 4 1 / APS - 18 TRANSMITTER
ANTENNA UN IT designed fOl" li S V 800 to
1400 Cpl. Tubes included are two 15E ord one
1.5ll. . Comple te with shoc:k mounh
otd blower motOl" . 7><& IS", NEW . . . . $ 7.45

RADIO SET ANI APR-21 TRANSMITTER
& RECEIVER • Freq .modulotod 152 to 174 Mc .
O pefoted on any preset fr.q...... ncy wi!'hin V~f
ronge 152-1 74 M<; FM . Re liable volce communi 
ca lion oyer mcderc te dlstcnce• • Includes onlenna,
handtet H-3J and two co")'ing strgpt .
Size 12x8-1/4,,5-3/4 . Wt 15 lb!.
LI KE NEW, comple te •• • . . . . . . . . . $69.50

BC· 7 3 3 RECEIVER Receiye. rodio lignal.
bei og tro rosrn itted by US 50tellite on ow""' . 108
Me , AM, Cl)'ltot~ontro lled on 6 pretet freqll. in
108 . 3 to 110 . 3 Me ronge. Operot. on 12/2" V
DC & 120 VDC 80 Mo . Comp le te with 10 tubes ,
Con be converted to fM Reee i"...
80 to 108 Me. Exc . lMd ... .. ......• $5.95
BC·732A Control llo>< fOl" obove, NEW ... 1. 75

AM-26/ Ale PHASE IN V ERTER AMP.
"-tube pWtpull power amplifier. Ccrt.:tn mike
Inpul,hi-Io imp. oulFUt . Worb on 2"VDC . EOI
lIy converted to dondy 9-ott omplm... . Complele
wi!'h tubet ond dynomo!Ol"
LIKE NEW .•. .• ... .•... . .•..•....•. $6.95

BC.04S TRANSalVER 15 tubes, ,,~ to 500 M(;.

Eosily odopt..,j for 1_y voice 0' cod. O'l Ham .
Mobile. T.I.,,'" iO'l &p"'i ....ntol . and Citiu ns
Ilandl . Wi", lubel . IflO POW" lupp ly
in Igctory cCll"ton. !!RAND NEW •• • • • $16.95

TRANSMITTER hO$ 4 lubel: WE-316A, 1-6F6 . 7f7
REC EIVER h.. 11 lubel: 2-955, "_7H7. 2-7E6, 3- 7F7
RECEIVER I. F.: 40 Megoo;ycleo
SIZE: 10-1/2" " 1 3- 1/2~ " 4-1/2" . Shpg wt 25 lin .

SPECIAL PACKAGE OFFER: llC-6-45 Tronsc.i".r. Dynamotor gnd gil
occ",,,,i.l. ,nc luding mounling. UHf Anl.n"" Allemblies. <:eln l,ol bc»<.
compl. ' e . el of conneclo.. orod plugs . $
1Il 0rod New . .. . .. •• • • • • • 26.95

1" PAGES. c..........ed wi", Go,, ' 1 SurpIUl Electtonic CeQ' _ the !li~1I

b9"' n Buys in Ameot icg l It will PClY ,ou to l S E N D 25e )

AN/APR . 4Y FM & AM RECEIVER "F B' 10' Sat.llite Trock ingl
High preci.ion lob i.... t' ....,.nl. I", monilO'ing and
_ uri"'!illre"""""y and ,. Ioti"••ignal l l•• "liI"'.
38 10 -4000 M(; . in 5 tuning ,g<'>gel. FO' 110" 60 ey
cl. AC. Built- in POW" . upply. Original cr,cui l
d iogrom included. Che<; ked oul .
P...fe<;I . likE NEW• • • • • • • • •••• • • • • • • $88.50
All luni"lil uni" g....lIobl. for above .

•

BC-929 US GOVT SCOPE INDICATOR
Compoct rodor disp lay uni t uses 38PI . A fovori te
with TTY fa ..... CI foundotion fOl" cony ...te. wl!'h
c ross- line scope presentation . Aho for Hom,:
M.odulotion-moni lo< foundo ti"" .
Complete with all tubes . LI KE NEW .... $16.95

IP-69A / AlA · 2 INDICATOR J - scope .
Fronl po_I contrgls: Vertico l Pot . ;Mrizontol pos.
int.nsity, fOC:\I$, goin, width, cent... freq. fgn .
Operates on 11 5 V 380 to 1000 cpl.
Comple te with tubes. LI KE NEW $24.50

DUA L AMPLIF IER hoi two Input c ircuil's eoch
feeding a , ingle 6SN7GT twin tr iode omplifi ... .
Complete with I ISV 60 cy, POW'" lupply
",i"5l6X5GT rectifier . NEW .. . . . . . . • . $5.95

TG -5B TELEGRAPH SET fOl" code commun
ico t io.... 01" code practice. Portable, with hinged
lid . Two 01" more units opera te up to 25 miles 0
pwl. Bell coli .ystem, 1000 cycl e howler, key,
heodpiece, co nvao case,book .
Size 5-l/2x5-1/2x1O-. NEW ........•..$8.95

" I .'S
'" .9S
5 21 ,' 0

_ ....0. ,w
'27 . 5 0
'22 ' 0

. 5 2 1. S0

. 5:1I .S0

. S2) .SO
S HI . SO
517. ' S

.... , I' . SO

TG·34A CODE KEYER. Mlf-eontoined. ouI""", tic.
,. oduc• •_code fI"OClic • •ignal , from~ lop" .
5 :0 11 WPM Built_in opeoI<•• Irrond new wi", lech
_I. Iohup ,eel and AC line cord • • •• $24.50
Cod. proo;tic.1of>eI fo< gbo". P. U.R.

SCR·274·N, ARC·S COMMAND SET HQ'
...e Cl. ,, _c . LIM '"
II an" . Troe Ule<I New
AIE: C IE:'YI[ll1 5 . e .....o'..' e ..ItII "ub..
190· S S0 K C. BC · .. 5 ) 'I • .'S
) ·6 ,",c . ,.... BC. " S" " 6 . S 0
• ·• . 1 _ . . . . . B C. " SS 51 .. . . 5
I .S· ' Me . . . . . A· 2 5 ..
,.A .. ..S ',. ,. I: IIS . coone'rl. _' Ito ,..._.
" . S . ' c. . . . . . . B C... S7 S • .•,
5 .'.' '"'c. . . . . . . BC· " S . . • S • .• ,7·'.' ...c . _ . B C,"5 ' . .

HEADSET j,!
Low imp.tdonc•• With lo,ge chomoi. eo< cushio ,,_ft. cord one.
plug . R.g . $11.50 . OUR SPECIAL PRiCE $2.95 " ~/
High impedance odoptor for abo"• •• • • • ••• 69~ ' cW

~
Compact """"'Pill cons ttuc liO'l . Lightwei ght polytty- lW
, _ cantoJ...... 3><",,5 1/ 1' . Shipped dry , ..... llondord
.I.cttolyl• • Sh ipping Weighl JlllI . NEW. ea ch • • • • •• •• • • • •• $2.79

1- '------ - - - ----

W ILLARD 2 ·VOLT STORAGE BAnERY
tol..,j 01:20 Amp .-~. Mod.1 20--1 . R.chcw~bJ • •

TS-lOOA P TEST O SCIllOSCOPE Small
portable instrument used to t"" ond co li brolc
rgng. meosuring ci rcui ts of rodo. 'ys'_ . Used
fOl" yi_ ing short yideo pubes on 3- '"_••
P_ l upply: 11501" 130 V 50-1100 cpo .
Comple te with plugs ,cobles .•.. ..... .. $59.50

TS·12 6 / AP RA NG E CA LI BRATO R TEST
SCO PE Top quali ty 2 ' sccee with all position-
ing. foc:us . goin ond inte.... ity control s,
Comple te wi", tubes and cobles. NEW . $24.50
Demil itari zed , l ike new..... .........•• S13.75

lELEPHONE TYPE RELAY
.Mode by J .H . 6unne ll, hot od justable
.en.iliYity . 150 ohm coil . NEW . • •• .. $3.45

T· 28 / APT TRANSMIT1ER • ,odor jamming
coy~ing freq . 140 10210 Me. Otc .Amp .Plo te ,
Grid Plote & Mi"er Plote co ntro ls on f,onl pone l.
Comple te with lUbes. 7- 1/2x 10><20"
WI 40 IbJ . NEW • . . . . . .............. $32.50

FREQUENCY METER MODEL lM
Fine genera l purpose Novy unil , ronge 125 to 20,000
ce , Clperolell on 12124 VDC & 200V 10 NIo DC.
Compler. with lUbes, crysto l,cotib. book.
Checked oul , EXCELLENT USED $59.50
As oboye . 1_ book S2" .5O AC Power Supp ly. S19. 50

AM -300/ Ale PUSHPUll AMPLIfiER
4-tube PP power omplifi~ wi Itt dynamotor. ""'Orb on
28 VDC . Automatic go in control .
Shpg wt 151bJ. LIKE NEW $4.95

ARC-tIIA """,,*n 0 -5 Rocei"... 190 - 550 khz •••• • •• ••• •• •• S16.50
ARC-R11 S-4O - 1600 Khz R.c.i"... wi", tuning "",pi. • •• • •••• $24.50
R-4/ARa._' Roc.i"... 23"-158 Mhz, II tubes . NEW ••• ••••• • • •• S9 ,95

SCR-625 ARMY MINE DETEC TORComplel• • . • . . • . . • . . • . . . SJ2 . 50
EE-8 SIGNA LC O RPS FIELD PHONES. . . . • • . • • . • . . • . . •. . . . S16 . 95
T-30 THROAT MIKE, NEW... • . . • . 59~ USED .. .. . . • . . • . . 39~
T- 17 MICROPHONE, NEW ..•. .. $8•.50 US ED, checked out $" .951__~_ _ --.:--.::.:. --'- _

BC-605 INTERPHONE AMPLIFIER , NEW $3."5 EXC . USED . •.. S1.95
TELEPHONE HANDSET, W.E. type .. • . ... . • . .. lI KE NEW $2 . 95
SCR~522 TRANSMITTER-Jl:fCEIVER, with 18 tubes . LI KE NEW .$31 . 50

• McElROY AUTOMATIC KEV ER 10' keyi ng
~~Jj tronsmi","" 01" 101" code proo;Iiu.f'hotoe lectr ic cell
l1'Wfr & se .... it i"e ,eloy . Vc. ioble tpeed mol'" IIOV 60 cy

Complele with lubet. EXC . USED . . . . . • $11.25

n · t1 MS: ~~,. . I lq"'~ 'I " 'U> .. ,'LI,',. b,oJ .. ,,,,. - ('. 1' .1' . -u'- ' t1,·ml tUne.· ,n jull .
~Im""u." ",'LI.-, S~. YO ~. tl. B. :... YC . ""bl,,<:1 Lo' v.,,,r · "k ;u'oI1 ~ rIC" el>."",,·

G&G RADIO ElECTRONICS COMPANY
..1 WON.n St .• 11nd Fl) New Torlo . NY . 10001 Ph.111-161-460S



the all "NEW"
CRYSTAt. CALIBRATOR

.100 - 50 - 25 - KC Markers
• Zero Beat to WW V

• Uses New 100 KC Crystals
(included in all units)

• Glass Epoxy Boards
• Very Compact

2" x 3" x %"
• 3.5 V. Operation

$IZ9S
!IT

with
100 KC

CRYSTAL

Wired and zeroed
to W W V $15.95

INTEGRATED CIRCUITS
FACTORY FRESH - NO REJECTS

W/ SPEC. SHEET

FAIRCHILD - MOTOROLA
Ul 900 BUFFER . ... . . •. BOc-IO/G.OO
Ul 914 GATE 80e-10/6 .00
Ul 923 J.K . fllP ·FlOP _. $1.50-10/9 .00
Me 790P DUAL JK FlIP ·FlOP . . $2.0D-I0/18 .95
Me 789P HEX INVERTER I 0
Me 724P QUAD 2 INPUT GATE 1.1 u.
Me 799P DUAL BUFFER 10/9.50
Me l80P DECADE , .. ... .. . . .. . . . . . . $3 .50
Me 767P QUAD LATCH ...... .. ... ..• $] ,50
Me 9760P OECODER DRIVER $5.50

THREE ABOVE $11.95

ARN-30 108·135 me tunable re
ceivers. High frequency version of
the famous command receivers. lis
ten to local airport frequency or
convert .. to 2 me. New, with
schematic and operating instruc-
tions $19.95

Western Union facsimile machines
ilsend and receive pictures an

memos. Works on 115 v 60 cycles.
Shipped with auto-start, auto-phase
& pos·4·pos, conversion instruc-
tions $19.95 each

Telfax paper 2r1 each, 1000 for
$12.95.

KIT INCLUDES:
1--PC BOARD .nd CONNECTOR
l-NL 940S READ OUT TUBE

and SOCKET
I-MC 9760 DECODER DRIVER
l-MC 780P OECAOE
I-MC 767P QUAO LATCH

NIXIE
READ OUT

STAGE

$1825

"NEW"
FROM

USES:
• FREQUENCY COUNTER
• DIGITAL VOLTMETER
• TIME INTERVDlTMETER
• DIGITAL CLOCK (hIS f.cilities for

di."idinl by s i. tor clock)

PRICE 1 to 2 - $21.49 EA.
PER 3 to 4 - $20.49 EA.
ur 5 or more $18.25 EA.

R& R ELECTRONICS, 311 E. SOUTH ST., INDIANAPOLIS, IND. 46225



STEP UP TOTELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND@ARRAY"
By the only test that means anything .. .
on the air comparison .. . this array con
tinues to outperform all competition .. .
and has for two decades. Here's why
· . . Telrex uses a unique trap design
employing 20 HiQ 7500V ceramic con
densers per antenna. Telrex uses 3 opti
mum-spaced, optimum-tuned reflectors
to provide maximum gain and true FIB
Tri-band performance.

ONLY TELREX GIVES YOU ALL
THESE FEATURES • .•
• Power rating 4 KW PEP .. .

rain or shine
• Wind rating survival 110 MPH
• Patented broad-band coaxia l Balun
• Heavy-duty steel gusset mounting

plate
• Aluminum boom 2 tn., 2% In. 0 .0.

x 18 ft.
• large d iameter, .058 wall taper

swaged dural elements for minimum

Te99D

Elements shortened
to show details.

weight and exceptional st reng th
to weight ratio

• Stainless steel electrical ha rdware

With a Telrex Ttl-band Array you get 49
Ibs. of educated aluminum engineered
and built to provide many, many years
of performance unmatched around the
world by any other make. Longest ele
ment 36 ft. Turn ing radius 20 ft. Sh ipping
weight 65 lbs. Shi pping con tainer 13 in.
x5 in.x13 ft.
Note: If not avai lab le from your dealer,
order direct. You' l get fast, personal
service.

Tel rex Labs are desig n engineers, inno
vators and manufacturers of the world's
finest ¥4 to 160 meter communication
systems and accessories priced from
$25 to $25.000.
For technical data and prices on com
plete Te lrex line, wri te for Catalog PL 71 .

BALUN

TRAP

Some thoughts from Mike Ercollno, P.E. - W2BDS, Telrex Chief Engineer •••

"I've been in the game "Good antennas such as "Our 'Big Bertha' systems
over 50 years (pounded those we build can be cost more than a Ro ll s
brass for 25) and found out ruined in two minutes by a Royce. Three of our cus-
a long time ago that an- tinker. So put 'em up and tomers have bought two of
tennas were the weak link. leave 'em up the way we them . .. that's living."
We changed all that." make 'em."

COMMUNICATION ENGINEERING LABORATORIES
TV And Commun icati ons Antennas Since 1921
Asbury Park, New Jersey 0771 2 201-775-7252



ATTRACTIVE PRICESfor theR390A

T he R390A commu nications receiver, lo ng used
for military survei llance of d iscrete frequen
ci es between 500 kH z and 32 mH z, is a
vailab le now at but a fract ion of its worth. Both
new and remanufact ured sets are in stock each
fu rnished with appropriate Instruction Manuals
and necessary ancillary parts.

Providing digital readout with an accuracy to 300
Hz, the R390A is the latest and best made
general coverage communications receiver
t hat 70U can buy. Robust ly constructed o n
sub-assembled units t his receiver provides
un equaled stabi li ty and maximum f lex ibi lity of
cont ro ls. S ix degrees of band pass from 100 H z
to 16 kH z and two posi t ions of audio fil tering
enable t his se t t o be used for the most
sophist icated moon bounce conversion purposes
all the way down to deluxe short wave listening.

Mechanically this receiver is a marvel of gears,
ratchets. and cams providing ferrite slug tuning of
both the front end and one of the triple
conversion IF stages.
There are two aud io systems within t he set, o ne
intended for feeding a mo nitored 600 ohm
telephone line and the othe r used for a local loud
speaker loop. Two meters are provided , one
measu ring the incoming RF signa l and t he other
the level of audio set to fit a 600 ohm line.

The balance of th is set is impressive, the knobs
for example having been designed for maximum
comfort. T he cont rols are not so closely set that
any of them are awkward ly adjusted . There is, of
course, a d ial lock and a means of zero adjust ing
to the ex t remely high qua lity ca librator circuit
provided in ternally. There is, o f cou rse, t he
anten na trim control and the AGC slow, fast , and
medi um control. The very effective noise limiter
is bui lt in and of course the receiver is designed
to be used with associated transmitters and is
therefore provided with a muting cirucit.

Both balanced and unbalanced ante nna inputs are
availab le, and t here is an IF outpu t at 50 o hms to
enab le the receiver to functio n with a spectrum
ana lyzer or a panoramic adaptor.

Perhaps one of the most unusual advantages of
the receiver is its extreme stability. It is so good,
for example, that you can pretune the receiver to
any choice frequency such as the Canadian T ime
Standard CHU in Ottawa or to our American
WWV even whi le the set is cold and in off
posi tion . Turning on t he set and then t urning up
t he audio con trol wi ll reveal th e desired signal
perfect ly t uned in. So accurate is this
prese nta tio n tha t you can literally use the
receiver as a frequency meter. This unusual
stab ility is achieved by a combination of superb
mechanical engineering and very expensive
permeability tuned oscillators one of which is
used as a VFO control while the main one, o f
course, is ganged mechanically with a ki locycle
change knob.

Thermostatically controlled ovens enclose both
PTa's and the crystal oscillator circu itry . T he
R390A can be used remotely with su itab le signa l
circuit co ntro l connections to t he termi nals of
the set.
A lthough the set was designed for CW, MeW,
AM, FSK and SSB, it does not contain a product
detector. We can add in our shop a compatibly
designed product detector assembly at a small
additional cost wh ich will faci litate tu ning
sideband signals.

T h is is the ultimate commu nications receiver
priced at a f igure that serious-minded indiv iduals
can affo rd. Many professional men o r those who
have recent ly ret ired have purchased these
receive rs from us to the ir entire satisfaction . It is
the kind of set wh ich wi ll last years and years and
yea rs. Indeed there would be no norma l reason
for ever wanting to replace such a set fo r the



If suff icient numbers are interested, we will
prepare an illustrated brochure about this
receiver and make it available witho ut charge. In
t he meantime, study the specif icat ions and if you
are in the vicin it y of Harvard , Mass, do stop in
for a demonstration of th is superb
co mmunicat ions receiver.

PRICE LIST
R390A new . . . . . . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .$1495
R390A new fitted with prod uct detector ... .. • • • • • • • • • • • • .1565
R390A remanufactured . . . . . , , . . . . . . . . . . . • • • • • • • • • • • • .1195
R390A remanufactured fitted with product detector . • • • • • • • .1265
R390 remanufactured • • • • . , , . • • • • • • • • • • • • • • • • • • • • • • • ..995
R390 remanufactured fitted with product d etector • • • • • • • • • .1065
R391 new . . . . . . . . . . . . . . . , , . , . . . . • • • • • • • • • • • • • • • • • • .1995
R391 new fitted wit h product detecto r • • • • • • • • • • • • • • • • • • .2065
R391 used . . . . . . . . . . . , . . . . . . . . . . • • • • • • • • • • • • • • • • • • .1795
R391 used fitted with product detector • • • • • • • • • • • • • • • • • • .1865

PHONE ' 617-456 '3548

generally available merchandise made these days
does not begin to approac h in qu ality or
performance what you can expect from t he
R390A. Fore ign customers should understand
that the set will also function on 230 vo lts 50-60
cycles. Although when packed in its special
container the shipping weight is 100 lbs, the net
weight of the set itself is bu t 75 tbs. T he shipping
cube is 3.9 cub ic feet .

TECH NICAL CHARACTERISTCS OF R390A R E C EI VER
Type o f circuit : T'rfple-converaicn su perh e t ero d yn e on eigh t lo we st frequency bands;

d ouble-co n versio n superhe terodyne on a U other bands.
Freq u ency range: 0.5 to 32 m c.
T ypes o t signals received : A l ,cw ; A 2, m ew ; A3, voice: A9 , sin gle side-band , FI, rrecuencr-sbtrt

k eying.
T y p e o f tuning : Continuous; frequency read directly o n cou n ter-type ind icator.
Me th od o f calibration: Built-in crvstet-controtted.
Calibration points: Everv 100 kc.
A ud io power output: , .

600-.ohm unbalanced line " 5 00 mw. nunlmum.
60o-ohm balanced line . . . .... .. . . .. . ... . ... . . . .. . .. . . . . . . . . .• .. .. . 10 mw, rn!n!mum.
Headphones 1mw, mlnunum.

IF selectivity : 100 cps to 16 kc bandwidth in six steps.
Intermedia te frequencies :

First var ia b le IF (used o n eight lo w est fre qu ency bands) 17 .5 t o 25 me.
Second variable IF (used on all b a nds) 2 .5 to 2 m c o n lo w es t b and : 3 t o 2 m e on aU other bands.
Third (fixed IF ) 4 5 5 k c.

Pow er so ur ce : 115 /230 volts ac +10 %, 48 to 62 cps.
Po wer input:

115 /230 volts ac: 225 watts total ; 140 watts with OVENS swit ch t u rned O F F .
Number o f tubes : 26 (including cw ren t -r egu la to r tube RT510) .
Antennas :

Unbalanced: Straight-wire of random length or vehicular-mounted w hip .
Balanced : 125-.ohm terminatin& impedance ; matches 50 to 200-.ohm balanced o r unba lanced
transm ission lines by using a dapters.

Temperature range : - 4 00C (-400F) to 650C (l49°F)
Altitude : Up to 10,0 00 ft. above sea level.
Weight : 75 lb s .
Range o f tuning PTO: 3.455 to :l .455 me.

T he R 39 0 is the orig ina l ser ies se t . Essen t ia lly the same is the R390A with a more com p lex m echanical
tu ning sys tem and a 1J01(age regula ted power sup p l y. T he 39 1 is a sp ec ia l series si m i lar to the 390 but
intended for se ro o·c on t ro lled remote operation of up t o selJen pre-de ter mined freq ue ncies. Above
prices are FOB Harvard. M ass. Shipments are effected in approxima tely two weeks after rece ip t o f
order and remittance.

HERBERT W GORDON COMPANY
HELPING HAMS TO HELP THEMSELVES



"Ibe Best of FM"
"Iransistor Projects

for the Amateur"
· .. A huge selection of FM
Journal's finest technical and
conversion articles, never before
reprinted in any other magazine.
· .. The concluding segments of
those controversial "CHRONI
CLES"!
· . .Selected FM editorials to show
a broad view of the problems faced
by FMers.

THIS BOOK COMPRISES VOL
UME II OF THE FM ANTHOL
OGY, AND INCLUDES AN "ED
ITOR'S CHOICE" SELECTION OF
TOPFLIGHT ARTICLES FROM
FM JOURNAL, FROM MARCH
1968 TO MAY 1969. WHEN THIS
BOOK COMES OFF THE
PRESSES IT WILL SELL FOR $5.
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selected by you, the read
ers, and edited by Paul
F ranson (Mr. Semicon
ductor himself). This has
got to be the best, most
authoritative, most univer
sally appealing collection
of up-to-date circuits ever
published. Not yet off the
presses, this great MUST
manual can be yours for
the prepublication price of
only $2. (Or wait a month
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being one of the first to
buy at the low postpublica
tion price of $3.)
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STUDY
GUIDE

Part V Something for Nothing

F or nearly 50 years , the vacuum tube
reigned supreme and virtually unchal

lenged as the amplifier for electronics.
From the passing of the spark gap and
decoherer in the years foll owing the first
world war until the advent of the transistor
in 1948, the vacuum tube had no serious
competition,

The period of the vacuum tube, not
entirely by coincidence, was also the time
during which electronic engineering as it
now exists made the major part of its
growth, and the characteristics of the
vacuum tube left their indelible imprint
upon the entire field.

And despite the phenomenal growth of
semiconductor electronics, some areas yet
remain the province of the vacuum tube.
UHF a mplifiers, cathode-ray tubes such as
TV picture tubes, and high-voltage devices
are three major regions in which the
vacuum tube remains the least expensive
device to do the job.

Both because the vacuum tube is still in
wide use, and because many other areas of
electronics and radio in particular are built
upon a foundation derived from vacuum
tube experience, the General class amateur
examination contains a number of ques
tions dedicated to determining the appli
cant's knowledge of vacuum tubes and
their operation.

The specific questions in the FCC study
list are:

5. Describe the operation and usage o f a
cathode follower.

8 . How is the plate circuit efficiency of
a vacuum tube determined?

14. What is meant by the maximum
plate dissipation of a vacuum tube?

DECEMBER 1970

51. Compare the op era ting features of
the grounded-grid and grounded-cathode
amplifiers.

Not one of these four questions makes
any sense at all, unless you are already
familiar with the principles upon which a
vacuum tube operates. Before we can get
into the details required for the FCC
questions, therefore, we must delve into
just how tubes do their job. Then we can
examine the various ways they are used
and the factors which limit their use , to
determine answers to the exam questions.

OUf firs t question, then, will be " How
does a vacuu m tube work?" When that is
out of the way, we can move on to learn
"What fa ctors limit a vacuum tube 's useful
ness?" , and finally find out "How are
vacuum tubes used? " By the time we get
even a brief view of the realms opened up
by our final quest ion , we should have
adequate knowledge of tubes a nd their
operation to handle any questions such as
those on the study list.

With such a broad set o f questions, and
limited space in which to explore them, we
cannot go into excessive detail about any
part of vacuum-t ube operat ion . Here, we 're
only providing enough to sat isfy the
General class exam questions.

How Does a Vacuum Tube Work?

Before we can determine how a vacuum
tube works, we must first determine just
what a vacuu m tube am ounts to. Even
though we know that by "vacuum tube"
we mean o nly those gadgets used in radio
transmitters and receivers, that st ill leaves
an almost unbelievable amo unt of terri
tory - diodes, triodes, tet rodes, pentodes,
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hexodes, heptodes, multifunction tubes,
klystrons, magnetrons...The list doesn't
go on forever, but it might as well.

All of those special types of tubes share
the fact that they consist of electrodes
sealed into a tube full of vacuum. Since
" vacuum" is defined as the absence of
an ything else, that's where our phrase
about "something from nothing" derives.
Unfortunate ly as we have just illu strated ,
that's not precise enough to sort out the
kind of "vacuum tubes" the exa m is
concerned with.

Rather than try to define all the differ
ences, let's sta rt with the one commo n
element and see what develops.

We already know that an elect rical
circuit, to be a circu it, must be complete.
That is, it must have both an input and an
output. Even the simplest vacuum tube,
th en , must have at least two different
electrodes sealed into it s vacuum, one for
input and one for output.

T he first recorded vacuum tube was just
about that simple. It was built by Thomas
A. Ed ison in 188 3, and it s operat ion as a
vacuum tube was purely accidental. Edison
was trying to improve his newly invented
incandescent lamp , and one of his experi
ments was to put a metal plate into the
bulb near the fi lame nt (Fig. 1). He dis-

EVACUATED
GLASS
ENVELOPE

FILAMENT

Fig. 1. Vacuum tube owes i ts existence to Ediso n
effec t, discovered by light bul b 's inventor. Circuit
which revealed Edison effect is shown here. Metal
plate was sealed into bulb, near filamen t but
electrically insula ted from it. When f ilamen t lit ,
current flo wed between plate and filamen t. More
current flo wed when plate was connected to
positive pole of filament battery , than when
connected to negative. Edison didn 't know wh y
this happened ; o thers foUo wed i t up.
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covered that when the filament lit, a small
electric current flowed between plate and
filament. The discovery was duly noted ,
published , and became known to the world
as "the Edison effect." Since it did nothing
either way for the operation of the light
bulb, Edison apparently ignored it and
went on to other inventions - thereby
missing the chan ce to become kn own as
the inventor of electronics atop all his
other laurels!

Serious scientists did, however, sit up
and take notice of the Edison effect. As a
direct result of it, Sir. J. 1. Thomson spent
several years in study and experiments, and
in 1900 or so announced to the world his
"electron th eory." That 's the familiar
s t ructure of electrons, prot ons, and
neutrons which we accept now as the
"true" picture of the way things are made,
and the reasons for electric curren t.

The electron theory explained the cur
rent of the Edison effect as an "evapora
tion" of elect rons from the surface o f the
filament, caused by the heat energy present
in the filament. As these elec trons boiJed
off, some struck the metal plate - and any
time we have electrons in motion , we have
to have a current. That's the curren t
Edison observed.

Edison also noticed that when he con
nected the metal plate to the positive side
of a battery , the cur rent fl ow went up, and
if the co nnection was to the negative side ,
the current went down. This showed that
the moving particles had to be negative in
polarity, since they were attracted to a
positive pole and repelled by a negative
one .

A few years later, in t 905, an English
man named Fleming obta ined a patent on a
device ma king use of the Edison effect,
which he called a " valve." It was intended
to detect radio signals by making use of the
one-way property inherent in the current
flow from a hot filam ent to a metal plate
(anode). It worked in just the same way as
today's diode detector circuits, and it
established the vacuum tube as a part of
th e growing art of radio commu nications.

Let's look a little more closely at ju st
what goes o n in the simple diode. since it
was the first vacuum tube to be discovered,
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Fig. 2. A ction of electrons inside simple d io de
tube is sh own here. Difference in voltage be tween
ca thode an d plate surfaces forms a "voltage
gradient " sho wn here a s a downhill slo pe . Space
charge puts a hump in this h ill, near the cathode.
Angry ram represents action of heat, boiling
electrons off the cath ode surface. Those electrons
with enough energy to make it over the hump1all
do w n the hill, and hi t the plate with a crash ,
releasing m ore heat.

positive voltage on the plate attra cts some
of the elect rons from the space charge, and
a curre nt flow s betwee n plate and cathode.

Not all the emitted elec t rons reach the
plate, t hough . When we put voltage on the
plate, th is created a "voltage grad ient "
fro m cathode to plate some th ing like a hill
in the pa th of the emitted elec trons (Fig.
2), and only those elec trons which left the

cat hode wit h enough energy to "make it
up th e hill" go to the plate . Some arc
repelled by others in th e space charge . and
a few even return to the cathode as a
result.

Making the ca thode hotter doesn't
change things much - bu t if we cool it
down so me what, the number of elec trons
in the space ch arge is redu ced and we find
that the " hill" is not so steep. As the
te mperature coo ls, we find one poin t at
which all t he emitted electrons go over to
the pla te .

We ca n ach ieve th e same effec t without
changing cathode temperature if we simp ly
increase plate voltage . When plate voltage is
high eno ugh, it will pull all the electrons
ove r the hill .

In a dio de , 'we have only these two
fact ors availab le with which to vary the

jMOl lOfO 01'
[L((l~OIltS

• C.....~E ..T

VOLTAGE_ 0

I

H£Al ~O~CES

ELECT~ONS OUT

th e first to be used , and is st ill the basis o f
all conventional vacuum-tube action .

We have, as we have mentioned , two
elements inside the vacuum fo r a diode.
One is known as the ca tho de, and the o ther
is called the anode, or plate .

The cathode is normally heated to a
rathe r warm temperature (between 1000
and 3000° F.) The heat ing may be done by
a separate " heater" which is elec trica lly
insulate d from the cathode it sel f, or it may
be don e by forcing a current through a
high-resistance catho de materia l. Norma lly,
an indirectly heated ca thode makes use of
a «hea te r," and the word " fila me n t" is
reserved to mean a combinat ion hea te r and
ca thode. So far as the basic princip le o f
operation is concerned it doesn't make
much di fferen ce where the heat co mes
from so lo ng as it 's present, but in practice
if ac is used to provide heat ing power it's
be tte r to keep the ac out of the signal
circuits, and so the heater - cat hode com
bin ation is most freque nt ly enco untered in
ordinary tubes.

At the cathode temperature , some of
the elect rons of the ca thode ma te rial Iite r-.
ally boil off into the emp ty space sur
rounding the ca thode. This forms a cloud
of electron s kn own as the "space cha rge"
around th e catho de it sel f.

The plate or anode is se parated from the
cathode by distance , and it's far enough
away that the space charge never quite
reaches it.

Under these conditions, wit h no voltage
applied between pla te and ca thode , the
space charge is self-limiting. It always
con ta ins all the elec trons emitted (boiled
off) fro m the cathode , and so a lways has a
negative charge which just ba lances the
positive cha rge produced on th e ca thode
by loss of the elect rons.

I f the tempera ture of the cathode is
raised so that more electrons are emitted ,
the space cha rge will increase , b ut the
current flo w to the plate will remain
essentially zero. Similarly , if the cathode
temperature is lowered , the pla te current
will remain unchanged at zero.

H we return the ca thode to "normal"
temperatu re and put a small posit ive volt
age on the plate, t he picture changes. T he
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plate cur rent. If either stays constant . the
o ther exercises control (so far as it is ab le).
With constant plate vo ltage, ca t hode
tempera tu re will det ermine the current up
until the increased space charge with
increased tem perat ure makes the hill " too
high" for the plate vo ltage to pull electrons
ove r. With constant ca thode temperat ure,
plate voltage will be the ruling fact or u ntil
it is grea t enough to pull all the ele ctrons
ove r t he hill . at which ti me temperature
again tak es over.

This "hill " effec t det ermines the ma xi
mu m power dissipat io n rating fo r the tub e,
in a slightly indirect manner. The " hill" is
between cat hode and plate , so that elec
trons leaving the cat hode must "climb up"
the hill to get past it, and those which
reach the plate are "falling down" the
o ther side. (The ana logy to a hill is no t
quite real, but if the voltages are plo tted o n
a grap h as in Fig. 2 it's close enough for all
practical purposes.]

The more electrons tha t hit the pla te , o r
the harder they fall , the more shaken will
be the mo lecules of t he plate ma te rial. This
shaking up of molecules is wha t we gene r
ally call heat. and a large amount of it goes
on in a typical vacuum t ube. Plates ofte n
run at a dull red glow , and some t unes are
designed to o perate wit h their plates white
ho t - with the heat all coming from the
impact of th e elect rons fa lling down the
" voltage hill" be tween cathode and plate .

An y material eventua lly gets hot enough
to melt . and the plates of vacuum t ubes are
no exceptions to this rule . For t his reason ,
any tube is rated fo r a "maximum plate
dissipation" which is the power in watts
th e pla te can safe ly convert in to heat.
Power is the rat ing fac tor because it
incl udes curre nt (t he number of elect rons
hitt ing the pla te} - and voltage ( the hard
ness with which they fall). It 's also easy to
calculate and to measure , in o peration.

While we've explained " power dissipa
tion" ratings in term s of the simple diod e,
it 's the same situat ion for a ny kind of tube.
No t only the plate is invo lved . ei ther. Any
electrode which is more posit ive tha n the
cathode (on the " downhill" side of the
voltage hump ) must d issipat e the impact
ene rgy of th e elect rons that get to it , and
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such electrodes are individually ra ted for
maxi mum power dissipat io n .

T he diode 's ma in usefu lness in rad io
today is as a polari ty-sensi t ive switch (Fig.
3) . If the plate is positive to t he cathode, it
conducts a cur ren t, while if the plate is
negative, the elect rons are repelled and

•
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( I ll ino is residen ts add 5% Sales T ax )
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. 5 - 10 d B im provement in

TALK POWE R
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not a k it
• Several models to

choose f ro m
• Works with phone pa tch

Write fo r speci fica tions and in forma tion sheets 
(FREE)

Demonstration Tape casse tte available
($2 ,00 deposit)

Fig. 3. Primary use of diode in electronics roday
is as a switch. When plare is positive (top ) curren t
can flo w. When plate is negative (center ) n o
curren t flo ws. Th is a c tio n can be used to change
ac inpu t in to pulsa ting dc ou tp ut (bo ttom), or to
detec t the envelope of an am plitude-mod ula ted
radio signal, as we lJ as for ma ny more exo tic uses
not stric t ly a part of rad io.

curre nt flow sto ps. This ma kes it useful as
a power rectifier to cha nge ac to pulsating
de, and also as a nonlinear device for
modulation , mixing, and detection o f sig
nals (which we'll exp lore later) .

The f irs t grea t advance over the diode
came about when Lee DeForest sur
rounded the cathode with a coi l of wire
which he ca lled the "grid" (F ig. 4). By
apply ing a negative voltage between the
grid and the catho de , it became possib le to
add a new dimension of con trol.

For prope r operation of a triode, as the
three-element tube is known, ca thode te rn
perature and plate voltage are kept in the
range where plate voltage cont ro ls cat hode
curren t. The plate is kept positive to
permit large cur ren ts, but the grid is kept
negative so that it re pels elect ro ns fro m its
neighborhood and so ho lds down the plate
cu rren t.

The effective " size" of the grid, as it
shows up in it s in te rfere nce with plate
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current, depends upon the voltage applied
to it. The more negat ive the voltage, the
more effectively the grid blocks current
flow . It's possible with most tub es to b ring
plate current do wn to zero by putting an
extreme ly nega tive voltage (known as "cut
off voltage") on the grid . If, on the o ther
hand, the grid is allowed to reach a positive
voltage, it acts just like another plate, and
loses its con trol of current flow.

For normal amplifier operation, the
"bias" voltage applied to the grid is so me
where between the limits of cutoff and
posit ive voltage, and is chosen so that the
variat ion in plate current which resu lts
when small changes occur in the grid
voltage is a reasonably true replica of the
variations in the grid voltage . Picking the
right combinat ion of plate voltage, plate
current , and grid bias to achieve this happy
effect is one of the fine points of engi
nee ring design work which we won 't go
into deeply right here.

For our purposes, we can think of the
tube as something a litt le different. As we
mentioned in our previous installment,
eit her a tube or a transistor can be con
sidered to be just a resis tor in the circuit
fro m cathode to plate , with the value of
the resist or be ing contro lled by the grid
voltage.

This is a so mewhat unconventional
approach to the matter - and one you
won' t find in any engineering testbooks 
but it works. Keep in mind that the more

PLATE

SOtfMATIC
SYM!tOl.

Fig. 4. Introduction of grid between cathode and
plate made it possible to con trol cathode current
by m eans of a separate isola ted electrode, and
gave birth to electronic amplification as we k now
it today. A ppearance of sim ple triode is shown at
left; schematic sym bol is at right.
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negative the grid-to-cathode voltage , the
more ohms in the "resistor" presented
between plate and cathode connect ions,
and the less negative the grid, the fewe r
ohms in the " resistor." As grid voltage goes
positive, then, the resistance value goes
down and more current flows. If the tube
is in series with a fixed resistor, this will
reduce the voltage at the plate, and we
have a change in plate voltage which is
brought aboul by the change in grid
voltage which is 180 degrees out of phase.

When used in this mann er as an ampli
fier, the triode vacuum tube operates
almost exactly like the transistor ex cept
that its resistance is controlled by the
voltage on its grid rather than by the
curren t inje cted into the base , and it uses
somewhat higher voltages than do mo st
transistors.

However, both the t riode and the tran
sistor share a common problem. The grid
and the plate are both conductors, and
they are separated by an insulating
medium. This makes them form a capa
citor - which permits some of the plate
voltage to reed back to the grid . This
plate-to-grid capacitance makes the triode
tricky to ha ndle as a radio-frequency
amplifier (and the tran sistor too , for that
ma tter, but we're ta lking about tubes at
the moment).

To solve the problem, another grid
structure was introduced between the origi
nal grid (now called the " control" grid )
and the plate . The new grid , being added to
screen the co ntrol grid from the plate , was
called the " screen" grid . It was, like the
plate , connected to a posit ive voltage so
that it had lit tle or no effect upon the
electron stream passing through, but was
bypassed through a capacitor to ground to
prevent any signal from cou pling back
through grid -plate capac itance.

The screen grid worked nicely, and the
resulting structure is known as a "tetrode"
because it has four cleme nts. However, it
introduced a new problem. Someti mes the
plate voltage is driven to a value lower than
th e screen voltage. Elec trons st ill hit the
plate hard - hard enough to knock a few
"secondary" electrons free. These secon
dary electrons then went to the screen
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ra ther than return ing to the plate . The
result was an effective " nega tive rests
tance" between plate and screen under
certain conditions, which could cause oscil
lation .

The d irect cause of. this effect was th e
fact that the screen was the most positive
thing around when secondary electrons
were released. A direct cure was instal
lation of still another grid , the third,
between screen and pla te . This " suppre
ssor" grid is connected to the cathode, so
that it will be more negative than either
screen or plate. When secondary electrons
leave the plate no w. the negative charge on
the suppressor grid drives them righ t back
where they came from.

With five elements - a ca thode , three
grids, and a plate - the resu lting tube 1S

known as a pe ntode . Most presen t-day rf
amplifier tubes are pentodes. Some power
tubes are "beam power" tubes ; they make
use of special beam-forming plates attached
to the cathode , which focus the electron
beam in such a way as to crea te a "vir tual
suppressor" by space-charge effect between
screen and plate .

Each of the additional electrodes intro
duces a sma ll amount of norse into the
signal. No rma lly this is of no consequence,
but in critical applications such as the first
stage of a VHF receiver, triodes are still
preferred despite their problems simply
because of the ir low no ise.

The many other ki nds of tubes you may
meet are, for the most part, combinations
of the kinds we've examined here . They all
start out with the elements of a diode. and
all conventional tubes then ad d grids as
necessary to do thei r job . Often two or
more separate tubes are combined in the
same envelo pe for convenience (the 6U8A
(Fig. 5) IS an example of a triode and a
pento de sharing the same chunk of glass).
b ut the e ssential structure remains
un changed.

What Fac tors Limit a Vacuum T ube's
Usefulness?

The vacuum tube IS a mo st useful
gadget , but each individual one is lim it ed in
its use by a number of factors. One o f
these. power dissipatio n, we've already
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met. Some of the others include such
things as the circuit efficie ncy . operating
frequency limits, and power requireme nts.

The major limits on any specific tube
are those set by its power requirements.
power dissipat ion , and opera t ing frequency
limits. The power requ irements include
both the power necessary to heat the
ca thode and that required to operate the
tube's plate circu it (a nd screen, if any).
Power dissipation involves not only the
rati ngs, but the method by wh ich the tube
IS cooled . Frequency limits are usually
one-sided . Almost all tubes will opera te at
freq uencies down to and including zero (or
de}, bu t every tube has an upper frequency
limit beyond which it will no longer ac t as
a tube should. Let's examine these In

reverse orde r, loo king at the frequency
limi ts first.

The absolu te fre quency limit In any
tube IS set by the physical dist ance
bel ween Its electrodes. The electrons in the
tube do not travel at the speed of light ;
they tak e a definite amount of time to
make the "t rip from cathode to plate . If the
signal frequency is so high tha t the distance
from cathode to plate IS an appreciable
part of a wavelength . Ihen everything goes
sour. For instance. a posit ive-going signal a t
the grid should increase plate current - bu t
if it's a half-wave from grid to plate, the
plate current will be decreasing at that
insta nt rather than inc reasing, and cannot
increase until a half-cycle later when the
grid signal is going nega tive.

Almost no tubes actually make it up 10
this limit, though. Other factors Impose
even lower frequency limits o n them. One
IS the co mbined effec t of the cathode

I
aU8 le
, -- P INS 1,9.8 · 1/ 2 6 J69 I - 3, - ----
~2

PINS 2,3,6 ,7· 6 AG5

8 4

Fig. 5. Combination tube such as ty pe 6U8 is
actuaJJy two different tubes enclosed in same
glass envelope and sharing same heater for con 
venience. Triode half of 6 U8 is same as half a
6J6 , wh ile pentode por t ion is same as a 6AG5.
Portions can be used in dependen tly.
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current have ene rgy, and re lease it in the
form of hea t when t hey ge t where they' re
going, as we already saw . The limiting
factor here is almost always purely physi
cal; when things get just so hot, they me lt.
It's not uncommon to see overloade d
power t ubes wit h large dents in their glass
envelopes, where heat has soft ened the
glass to suc h an extent tha t any thing ca n
cha nge its shape!

The t ype of cooling provided has a lo t
to do with the limiting effects of powe r
dissipation . If a stream of cool air blows
past a tube, it ca n ha ndle much mo re heat

th an if it is sealed int o an airt igh t box of
pol ished alu minum. Very-high-power t ubes
are often liq uid cooled , wit h wate r ac tua lly
flowing through the interio r of the plate
structure just like an automobi le engi ne's
cooling jacket. Publ ished rat ings usua lly
assume good venti lat ion is provided .

Power requireme nts limit the usefu lness
of tubes in a nu mber of ways. most of
them indirect. In co mpa riso n wit h a tra n
sistor , fo r instance, a tube requires mu ch
more power - so much so that the
vacuu m-tube portab le radio is almost
extinct now. More power is necessary for
heating the fila me nt of just one radio tube
tha n is used by all the transistors of an
ave rage pocke t rece iver.

Similarl y , in the case of mo bi le radio
equipment, those tu bes which require
ext reme ly high pla te vo ltage suppl ies , or
high current, are usua lly ru led out because
operat ing power is limited.

In so me instances, even when high
voltage and high current are ava ilab le. the
co mparat ive danger of high-vol tage oper-

PLATE RING

GRID RING
CATHODE RING

FILAMENT
BUTTONS

Tube design ers combat these limits by
making tubes int ended for VHF operat ion
physically small, and providing mu ltiple
connec tions for all elements. An extreme
example is the family of t iny " pla nar"
triode t ubes made for space use, which
have no connec tor pins as such. Instead ,
each cleme nt is b rought thro ugh the envel
ope as a ring ( Fig. 6) . Dist an ce between
elements is reduced to thousand ths o f an
inch. The t ubes opera te far in to t he UHF
region - but they still do have frequency
limitations.

Power dissipation comes about because
th e ele ctrons which compose t he cathode

Fig. 6 . In q uest {or UHF opera tion . tube design 
ers have come up w i th strange designs. On e is th is
"planar" tr iode wh ich is made of ceramic, with
electrode con nections coming ou t as rings around
tu be body to elimina te lead in ductance as much
as possible. Tube opera tes well into UHF region ,
but sti ll has an upper f req uen cy lim i t.

struc ture's ow n inducta nce and the capaci
tance from cat hode to eac h other elemen t
in the tube. Taken all together. these
effects add up to a low-pass filter circuit
which prevents any signa ls above the fiI
t cr' s cutoff frequency from flowi ng
th rough the ca t hode - and so ma kes the
t ube unusable at these higher freq ue nc ies.
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F ig. 1. Efficiency of an amplifier or a circuit is
figured as shown here, by dividing signal outpu t
power by dc power put in to the stage. Input
signal power is ignored in the calcu la tion.

at ion as compared with low-voltage circuits
(t ransistors, etc.) tends to swing the choice
away from the tube.

Circuit efficiency also limits the useful
ness o f any circu it , not just those using
tubes. In general, the efficiency of any
circuit is the ratio between power put into
the circui t and power taken out . For
vacuum-tube amplifiers, it's sliced a little
thinner in the sta ndard definition o f plate
circuit efficiency.

Plate circuit efficiency, according to this
defin it ion , is the ratio of signal. power
output to supply power input (Fig. 7 ). It

has nothing to do with signal power input.
Thus, an rf amplifier which o perated o n I
kV plate supply and drew 500 rnA curren t
would take 500W from the supply . If it
delivers 300W of rf output , its plate circu it
efficiency is 60%.

While circuit effic iency up to 95 % or
better is possible on paper, almo st no
working circ uit has ever been built which
gets better than 75 to 8 0% efficiency. The
trouble with the higher efficiencies is that
they measure all rf power ou tpu t, not just
that at the signal frequen cy. In order to get
figures above 7 5%, it's necessary to choose
operating conditions which greatly increase
the percentage of harmonics in the ou tput
- and all the " extra" output power con
sists of just those harmonics!

Most audio power amplifiers are far less
efficient than this. Typical figures are
around 20 to 25% for " mode ra te" dist or
tion . We'll get into this a bit more a little
later when we look at some o f the ways in
which tubes are used.

The defin it ion of pla te circuit efficiency
con tains a built-in loophole, and in the
early days of SSB operat ion many o per-

......'__.1 AMPUFIfR I •SIGNAL
IN STAG( OUT

I I, ,, ,
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ators took advantage of the same loophole
(which was also in the FCC rules at that
time). The loophole is this : signal power
input is not taken into accou nt.

Some types of amplifier circu its use
only a small fraction of the input signal as
input, and feed the rest right on through
into the out put circuit. Such an amplifier
can. for instance, accept 100W of signal
input power, amplify lOW of it by a fa ctor
of 30 to get 30DW, and feed through the
remaining 90W o f inpu t to the output. The
outpu t power will be 390W, ye t the ampli
fier produced only 300 of them. If in pu t
power were to be reduced to lOW, outpu t
would drop only to 300. And in either case
the de supply power taken by the circuit
would be the same. This means that the
same circuit might produce 300W at an
efficiency of 60%, or 390W at an efficiency
of 78%, with no change in the circuit or its
adjustments!

For the definition of efficiency, this
loophole is closed by requiring that only
the power out put produced by that circuit
be used in calculat ing efficiency.

The loophole in the rules had to d o with
the maximum power limit. It was originally
stated as "I kW to the transmitter stage
which delivers power to the antenna," and
the fellow s who found the loophole wen t
through it by using a I kW fi nal of a type
which could feed through almost unlimited
power, and driving it with a 10 kW
"driver." Most of the 10 kW, of course,
would go right on up to the antenna, with
apparent efficiency in the final of several
hundreds of percent.

The loophole no longer exists. Part
97 .67 of the curren t edition of the Rules
and Regulations states that power input
shall now be measured to "the tube or
tubes" delivering power to the ante nna,
and the Commission has served notice that
in the case of feedthrough amplifiers, th is
is interpreted to include all driver stages as
well.

How Are Vacuum Tubes Used?

While at first glance it would appear
that vacuum tubes are used for ma ny
purposes, we can compress all the uses for
the ordinary garden variety o f tube (that is,
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all except such special-purpose ite ms as TV
pict ure tubes, oscilloscope CRTs, tuning
indicators, and the like) into one, with our
"voltage-variable resistance" concept intro
duced in the previous sec tion .

The diode , for instance, when it is being
used as a rectifier, changes from being a
very high resist ance (w hen cut off) to a
relatively low resistance (when turned on).
The amplifier simply cont ro ls the flow of
current between two terminals in response
to the voltage between one of the two and
a third. The oscillator is simply an ampli
fier connected in a special circuit . Even the
digital logic circu its used in early elec t ronic
computers for timing and storage can be
viewed as resistances controlled by volt
ages .

The exact characteristics of any indi
vidual type of tube such as, for instance,
the 6C4 t riode, depend upon the materials
from which it is made, and primarily upon
the shape and spacing of its elec t rodes.

These sha pe and space factors are gener
ally called the "internal geometry" of the
tube type, and they fix the amount of
effect the grid voltage will have upon plate
current, the maximum plate dissipation,
the maximum cathode cur ren t, etc.

If you know the geo metry o f the
tube - or what amoun ts to the same thing,
know what its effects arc - you can apply
the tube in almost any way you like. To
make life easier for equipment designers,

•the people who design and build tubes run
measurements upon their products and
publish "characte ristic curves" which
describe the key fac tors.

A typical characte ristic curve for a
triode (Fig. 8) graphs plate current against

' 0

•, '0•r
, '0
m
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Fig. 8. Typical set of plate-voltagelplate'current
curves for a triode tube shows relation of plate
milliamperes to plate volts for six selected values
of grid voltage. Relationships for other grid
voltages must be interpolated between these, if
they are needed.
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plate voltage for various values of grid
voltage. A not-so-typical curve might graph
plate curren t against grid voltage, for vari
o us p la t e-voltage values. For most
designers' purposes, though , the plate
current /plate-voltage curve is best , so it's
the one most often supplied .

However, if we know plate current and
plate voltage at any instant , then by Ohm's
Law we can de termine the effective plate
to-cathode resista nce represe nted by the
tube.

If the tube's plate is working into a
reactance rather than a resistance, as for
instance the primary of a transformer, or a
choke-coupled output circuit, the plate
voltage averages out to be consta nt and the
manufacturer's curves can be used as they
are. Changes of grid vol tage then change
only plate current.

If the plat e works into a resist or, as in a
resistance-coupled am plifier, it's 'a b it dif
fere nt and the picture gets messier . A " load
line" mu st be drawn on the curve to
de te rmine the dc plate voltage present at
any instant.

By using the curves, toget her with his
accumulated training and experience, the
equipment designer picks an "operating
point" for the tube by proper choice of the
plate and grid voltages, so that the change
in grid voltage will cause a corresponding
change in resistance between plate and
cathode. That is, if a 0.5V increase in grid
voltage causes a 10% drop in resistance, a
I V increase of grid voltage should cause a
20% resistance drop and a t V decrease at
the grid should result in a 20% in crease of
resistance. These figures are, of co urse,
merely examples and do not correspond to
any actual circuit.

When this had been done, the result is a
circuit which produces for its output an
"amplified" or stronger version of the
inp ut signal. The " linearity" of amplifica
tio n is a measure of how accurately the
ou tput follows the input ; another phrase
used for the same effec t is "distortio n."

Notice pa rticularly that this same pro
cess occurs in any kind of amp lifier based
on tubes or transistors, no matter what the
circuit 's name may be. Class A, B, or C
a mplifie rs, as well as grou nded-grid,
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grounded-cathode. and cathode-follower
circuits, all ac t on this same basic process.

The te rms "class A," "class B," and
"class C" describe the ope rating point of
the circ uit. A "class A" circuit is intended
to produ ce low d ist ortion , and to give an
ou tpu t which is a faithfu l replica of the
input. A class B circuit 's operating point is
much closer to the cutoff point (a true
class B circuit operates exactly at cutoff) ;
output is distorted but efficiency is higher.
A class C circuit remains cut off mo st of
the time and passes curren t only during the
peaks of the input signal. Outpu t is dis
torte d beyond recognition but effic iency is
highest un de r these condit ions. Since the
distortion can be removed from a continu
ous (unmodulated) rf signal by a resonant
circuit, class C ampl ifiers are used for rf.

As we have already learned , any circuit
req uires two conduc tors to co mp lete it ; we
can th ink of one as the " hot" lead and the
other as a " return" path for the cu rrent.
The usual " return" past In most radio
equipment is the chassis. which we refer to
as "ground " or "common" since it is often
connected to ground , and provides a
co mmon return fo r all signa l pa ths.

Our vacuum tubes, with their associated
compone nts, co nver t an in put signal into
an ou tpu t signal. T his means that fo ur
conductors are involved . two fo r each
signa l. The re turn for each signal, however,
IS almost invariably grounded, which
reduces the number of conductors to
three - an input "hot" lead , an output
"hot" lead, and ground . T his is fo rtuna te,
since a triode tube has only three eleme n ts;
we have exac tly enough co nd uc tors to
assign one conductor to each cleme nt; with
neither clements nor conductors left over.

Because of the physical means by which
the tube does its job , the input signal must
be applied between grid and cathode, and
the output signal must be taken from plate

and ca thode. However, this does no t neces
sari ly mean tha t ' t he cat hode must be
connected to ground, input to grid , and
ou tpu t to plate.

While it's true that the most conven
tional use of tubes follows just that assign
ment (called grounded-cathode operation).
we can connect our com mon ground to
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anyone of the three elements (F ig. 9). If,
for instance , we ground the grid , then we
must ap ply the input between cathode and
ground . In order to take ou tput wit h only
one wire at the plate, we must pass all the
ou tput current through the input circuit.
T hat is, since the input is con nected to the
cathode , the outpu t signa l's pa th must go
through the input to get to the cathode in
order to reach the plate.

Similarly , we could ground the plate.
The input signal is now applied between
grid and plate , while the ou tpu t signal is
taken from cathode and plate . For the
input to get to the cathode, it mu st travel
through the ou tput circuit.

This means that in both the grounded
grid and the grou nde d-plate (usually called
cathode-follower) circuits, t he input and
output circuits are directly con nec ted . In
the grounde d-grid circuit , they are in series,
so that all the current of one mu st pass
th rough the o ther, while In the cathode
fo llower, they are in parallel, so that the
voltage of one becomes the voltage of the
other.

~l"G51G~ OUT,.

toUNDED GRID

...,.
-.:
T

GROUNOE~LATE
(CATHODE FOLLOWER)

Fig. 9. Differences between the three ways of
connecting tubes in amplifier circuits are shown
here. These are simplifjed schematics and leave
out all the necessities sUch as grid bias, coupling
capacitors, etc., to emphasize the similarities and
differences of the th ree differen t circuit ty pes.
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In the conventional grounded-cathode
circuit, t he input and ou tpu t circuits are
isolated and do no t interact so directly.

The apparent di fferences between these
three different circuits are due primarily to
this difference in relationships of input and
output signals. In the grounded-grid circuit.
a small in put voltage causes a large change
in plate current - which forces a large
change in input curren t because of the
series connection. This makes the circuit
look like a low impedance to its input, and
a very high impedance to the ou tpu t. It
also permits feed through of power fro m
input to output.

Since it's voltage rather than cu rrent
which interacts in the cathode fo llower,
the effects are reversed . Inpu t impedance is
very high, and ou tput impedance is very
low. Coupling of signal from inpu t to
output is small; voltage gain is always less
than I, which means that a cathode
follower actually introduces a voltage loss.

The gain of any individual tube is
determined by the internal geo metry of the
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tube, together with the applied voltages
and currents. If voltages and currents are
the same, the tube must provide the same
gain in any of these three circ uits. The
stage, however, need not deliver the same
gam .

For instance, a convent ional grounded
cathode amplifier has it s input and outpu t
circ uits sepa rated and minimizes inter
action between them. In such a circuit , the
stage gain can approach the maximum of
which the tube is capable. Both the curren t
and voltage of the input signal can be made
larger in the outpu t.

A grounded-grid sta ge. however , has its
input and output circuit s in series, so that
the output current and input current must
always be the same. Its gain can affect only
the signal voltage. Thus the cur ren t gain of
the grounded-grid amplifier canno t exceed
1, but high voltage gain is possible. While
the gain of the tube itself remains high, the
inte rac tion between input and o utput
signa ls outside the tube reduces stage gain.
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The cathode follower has its input and
output circuits effectively in parallel, so
that the voltage in an ;out must be approxi
mately the same. Its gain ca n affec t only
current. Voltage gain cannot be grea ter
than ' I, but high current gain is possible .
Again, the tube gain is un changed , but the
input/ou tput interaction outside t he tube
provides the restricting factor.

Since both the grounded-grid and the
ca thode-follower circuits prod uce less gain
than does the grounded-cathode arrange
me nt, a nd since amplifie rs are usually
intended to produce ga in, this gives rise to
the question "Why use these inefficient
circuits?"

Each of them has it s own unique
properties, which provide cert ain advan
tages in special sit ua tions. When the
properties are not needed , the special
circui ts aren ' t used .

The grou nde d-grid a mplifie r redu ces the
stray coupling between input a nd out put
circuits inside the tube, because the grid
ac ts as a shield between ca thode and plate .
This makes it possible to avoid having to
"neutralize" a high-frequency amplifier ,
and in some cases makes it possible to
operate a given tube at a higher frequ ency
than would ot herwise be possible (by
modifying the effec t of the built-in "low
pass filter" we examined earlier).

In addi t ion, the low input impedance of
the grounded-grid circui t is oft en con
venie nt for a high-power rLa mplifier, and
the capabili ty of feeding through power
from input to out put is also nice (although
no longer offe ring a loo phole in the FCC
regulations).

Co ntrary to popular opinion , there is no
•

appreciab le difference in amplification
quality be t ween a grounded-gr id amplifier
and one using the conventiona l grounded
cathode circuit. Quality in each case
depends upon proper adjus t me nt of o per
ating point and input signal level, not upon
the choice of the com mon elect rode.

The ca thode follower 's special proper
ties depe nd upon its high input impedance
and low out put impedance . This makes it
ideal for use in transforming imp edances
from high to low levels. The input ca paci
tance is reduced by the same factor that
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input resistance is increased , making the
cathode follower an excellent device for

•
coupling energy out of cri tica l circuits such
as rf oscillators . The low output imped ance
makes it ca pable of driving a feed line
w ithout a ny intervening transformer,
although other factors make this idea less
attractive than it may sound at first.

The cathode foll ower offers an ideal
example of "feedba ck" in ac tion; this is an
importa nt idea in a ll elec tronics, and
seldom appears so clearly illustrated as in
the cat hode follo wer. Le t' s tak e a conven
tional grounded-ca thode circu it and change
it, step by step, into a ca t hode foJlower to
see how feed back provides all the special
charac te ristics of the ca thode follower
while the tube itse lf conti nues to operate
just as it d id before .

We'll start with an imaginary triode
which opera tes normally with a plate-to
eat hode potential of 100V, a ca thode-to
grid pote ntial of 5V, a nd a pla te current of
l O rnA. Under these condit ions, wi th a 10
kr2 resisto r as its load , the tube provides a
voltage gain of 21 times (Fig. 10). That is.
a 0.1 V change in grid voltage will change
the plate current by 2 10 J1A , ca us ing the
pia te volt age to change by 2. 1V. A I V
change in grid vo ltage will change plate
current by 2. 1. rnA, ca using a plate voltage
change of 21 V.

Now let's move I kr2 of the plate load
resistor around to the cat hode circuit,
leaving 9 Hl in the pla te lead (Fig. 1 1).
This I kr2 in the cathode circuit is in bot h
the cathode - grid circuit and in the plate 
cathode circuit, so that the plate pa th st ill
sees 10 kQ.

If we change the grid voltage by I V, the
plate cur rent will change by 2. 1 rnA. This
will increase the cathode voltage by 2 .1 V
(i f the grid is going positive so that the
cur rent increases) a nd decrease the plate
voltage by 18 .9 V. The plate -cathod e volt
age change is still 2 1V. The outpu t vo ltage
change would be less than that, however.

Unfor t una te ly, the 2 .1 V change in
cathode voltage is of such a polarit y as to
reduce the e ffec t o f the I V input signa l;
were the entire 2 . 1V inc rea se to o ccur, it
would co mpletely ca ncel the input signal
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Figs. 10 -1 3. T hese four schemat ics ilJust ra te how f eed back in troduced by resistance in ca thode
circuit reduces stage gain although tube itself con tinues to operate unchanged. Voltage applied to
grid main tains grid-ro-cathode voltage at 5; as cathode vo l tage changes, grid voJtage is changed to
always be SV less.

which produced it. This, of course, cannot
happen . What does happen is this :

The effective input signal is the one
between grid and cat hode , while the actual
in put signa l is between grid and ground .
When the grid voltage goes up IV. it
cannot do so instantly but must increase a
few millivolts at a time. As it does so, the
cathode voltage comes righ t along behind
to buck it - and at some point they meet
and level off so that I V applied between
grid and ground prod uces a gr id-to-cathod e
voltage jus t right t o permit the cat hode-to
ground voltage at that instant.

In our example, this will happen wh en
the grid -cathode voltage is a little h igher
than 0 .322 V. T he ca t hode current increase
caused by th is voltage is a little more than
0 .67 rnA, and the rise in cathode vo ltage is
about 0.676V. T he two voltages add up to
0.998 - which would have been 1.0 except
t hat we rounded off our figures.

Th e " feedback" voltage appearing
across the ca thode resistor, then , reduced
the effect ive input voltage to a sma lle r
value. This in turn red uces the outpu t

signal voltage, SInce t here is less inpu t
signal ava ilable to the grid . Stage gain is
reduced - but the tube it sel f is sti ll pro
vid ing a 2 l-time volt age gain.

Input resistance of the stage increases ,
because resistance is de fined as voltage
divided by current (Ohm's Law). Only the
effective inpu t voltage sees the original
stage input resistance, but the entire input
signal is affected. This means tha t the
original input resis tance must be mult ipl ied
by th e same value that the vo ltage is
divided by in o rder to keep curre n t con
stant. In our example, the effec t ive voltage
is about a th ird of the act ual voltage , so t he
effective input resistance is three times tha t
of the o riginal circuit .

Now let's move some more of the
resistance from the plate circuit to the
cathode (Fig. 12). This time, let's make it
SO/50, with 5 kQ in each .

The fee dback causes the effective signal
input voltage to be sma ller th an t he ac tual
input, just as before, only mo re so. Where
in our first exam ple the cathode vo ltage
rose 2. 1 fo r every volt inc rease in grid -
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EL EC T RA C OR POR A TI O N · C U M B E RL A N D, I N D . -4 6229

Aulomatically scans 1 to 8 fM rreccencres you serect-cecnce . Sheri ff,
Fire, Civil Defense, Marine, Weather, Utili ti es , Business, etc. Stops
lor any transm ission, then cont inues si gnal search . Mon itors base,
mobi le . re lay and repealer stat ions . AM aircraft band model al so avail 
able. Transistorized integrated ci rcui t ry with plug-in crysta ls . U.S.
made. Front-mounted speaker makes it ideal for table, desk, bedside,
car or boal. Gel the orig inal ... at better dealers everywhere.

Hear the news as it happens!
©

with the BEARCAT
FI RST AND FINEST

Scanning FM Monito r ReceiverSwi lches
select
des ired
channels

~
BCH 150·174 MHz $139.95
Bel 30·50 MHz $139.95

BEAReAT BC U 450-470 MHz $149.95
MODELS e GA 118-1 36 MHz• . . ... $149.95

(AERONAUTICAL BAND)
PLUS CRYSTALS @ $5.00 ea.

cathode voltage, it will now nse 10.5
because of the greater resistance.

Effect ive stage gain under these condi
tions is red uced from 2 1 times to abou t
1.83 times. That is, a I V input signa l fro m
grid to ground will prod uce an apparent
1.83V change in plate voltage - which
means a 183 /lA change in plate curren t.

T his means tha t the in creased cathode
resistance caused the leveling-off to occur
with an effec tive input vo ltage o f only
abou t 0 .08 7V. The remaining 0 .91 3V o f
the input signal was bucked o ut by ca thode
voltage.

Input resist ance, similarly, is mu ch
grea ter now .

If we move all 10 kr2 ove r to the
cathode circu it (Fig. 13), we fin d that
effective stage gain is down to 2 1/ '2'2 . That
is, a I V input signal will cause a 0 .954V
change in cathode volt age. The effect ive
inpu t between grid and cathode, then , is
on ly ab out 0.05 V. The tube is sti ll pro
ducing its 2 1-t ime gain , because 0 .05 t imes
'21 is 1.05 (a ctually the inpu t is a litt le less
than 0.05 . providing 0 .95V out). Input
resistance is now 21 times larger than
originally.

The cat hode foll ower circui t we have
just developed can accep t much larger
input signa ls tha n could the grounded
ca thode circ uit with which we began . For
instance, we had a 5V bias o n the grid at
the beginning. which meant that any input
signal more positive than 5 V would carry
the grid posit ive (a condi tion to be avoided
in most cases ). Wi th the a pproxima te
20-time division of ac tual input vo ltage
produ ced by the cathode follower's fee d
back, a 5 V input signal is effectively

reduced to O.25 V, and eve n a 20 V input
signal is effectively cut back to JV fro m
grid to ca thode .

Where originally we ran out of the
operating range with a 5V signal, we can
no w go up to a Jaov signal without
exceeding the same operating limits .

This is not the on ly advantage prod uced
by cont rolled feedback . The cha nges in
input and outpu t impedance arc also d ue
to feedback 's modification of effec tive
voltage and current levels. No t so obvio us
is the fact tha t any dist o rtion int rod uced
by the tube is reduced, because it is not a
part of the origi na l inpu t signal.

The grou nded-grid amplifie r's cha rac ter
is tics of low input impedance and high
ou tpu t imped ance are also the result of
feedback ; in the grounded-gri d circuit, it is
current that fee ds back rather than voltage ,
and this reverses the effect upon imped
ances.

Feedba ck also makes oscillatio n possi
ble, if the feedback voltage boosts the
input signal ra ther than b ucking it. We'll go
into all this in another Chapter , ho wever,
when we examine practical amplifiers and
transmitter circuits.

A Place to Start

By this time, we've fa irly well covered
the basic components and ideas upon
which electronics and rad io theory are
built. With our founda tion established,
we ' re read y to begin putting things
together into ope ra ting ci rcuits . One thing
which any circuit must have is a source of
power, so the power sup ply is a good place
to begin our study of prac tica l circu it
theory . . . . Staff -
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NEW PRODUCTS

The device should speed Ie breadboard 
ing because as many as four solderless
con nections can be quick ly made to any
terminal p in with ordinary hoo k-up wire . If
discrete compo nents are requ ired , they
may also be easily connec te d . Vector
Electronic Co.. 12460 Glads tone Ave. ,
Sylmar CA 9 /342.

Crystal·Controlled Microcircuit

Four new transistors have been added to
the industry's on ly lin e of silicon PNP rf
power devices. The transistors, types
MM4020 th ru MM40 23 , bring to nine the
nu mber o f devices in Motorola's PNP rf
power family and increase t he varie ty o f -

,
ou t put powers ava ilab le to the designer.
These no w range fro m 0 .5 W t o 40W @ 17 5
MHz.

Each of the transistors fea tu res bal
anced-emi tter construction for maximu m
safe o pera ti ng area , iso thermal design fo r
flat po wer o u tpu t versus temperatu re
performance, and lo w lead ind uctance
stripline packaging.

T he transistors arc designed fo r the
12.5 V VH F large-signal a mplifier amp lifica
tio ns required -in mili ta ry and indust rial
eq u ip me n t o pera ti ng at frequencies u p to
25 0 MHz.

In the unusual co nstructio n used fo r the
fou r new transistors, th in-film Nich rome
resistors in series wit h each of the m ultip le
emitte rs distribute power evenly thro ugh
ou t the chip . This techniq ue preven ts " hot
emitte rs" and results in maximu m safe
operating area and a rugged device that

Power Transistor Line Expanded- ...

IC Breadboard Socket
~. (

A new device is now available for
breadboa rding with 12-lead , round TO-5
integrated circui ts. The device consists of
an epoxy glass wafer, 2-3 /8 x 1-5/8 in ., o n
which is mounted a l 2-p in socket , the tabs
o f which have been solde red t o two
adjacen t rows of rel iab le solderless termi
nal s.

A crystul-con t ro lled microcircuit osci l
lator (Model MCO·F), whic h uses th in-fil m
capacitors and resistors o n a single sub
st rate , is totally contained within a 4-lcad
TO-5 Ko ldweld package . The new unit is
designed for application as the local
oscillator o r second mixer in d ual
conversion rece ivers. I t is especially suited
for usc in advanced paging and personal
por ta hie receivers w here rugged environ
mental cond itions may be enc o unte red .
TR HI Electronics, 1100 Glendon A ve. . Los
A ngeles CA 90024.
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stands up under the high voltage standing
wave ratio condit ions sometimes occurring
in a mistuned rf system.

The MM4020/21 /22 /23 transistors bring
another important characteristic to the rf
de signer - e xceptional ou tput power
stability versus temperature - through the
use of isotherma l de sign. This type of
transist or design insures the even genera
tion and flow o f heat in and from the chip
so that the " power slump" usually
encountered in an rf power device
operating near its maximum frequency is
nearly absent. Mo torola Semicondu ctor
Products Inc. , Box 20924, Phoenix A Z
85036.

Amplifier Modules in Semi-Kit line

Eight different special and general
purpose audio amplifier modules are being
offe red by GC Elect ronics Division of
Hydrometals, Inc., as part of its new
Ca lectro-Amperex line . Basic module
shown here is a 20·watt ste reo amplifier,
which is blister-pack ed and displayed on a
pegboard rack . The line a lso includes
lower-power hobbyists' amplifiers and
guitar amplifiers, along with a profession
ally finished universal chassis/cabinet kit.
Ivens Stanton A ssoc., 122 East 42 nd St. ,
New York N Y 10017.

Miniature FM Mobile Unit
The Regency solid sta te Model HR·2

fea tures a lOW of rf power output with
operation on any of 12 transmit and
receive channels. The receiver section of
the new radio is double conversion , super
heterodyne with a highly selective cera mic
filter for opera tion on both wide and
narrow band signals. Sensitivity is rated at
0.35 /lV , 20 dB quieting. The transmitter
features phase modulation for exacting
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~N~EED CRYSTALS?

SPECIALS
C olo, T V n ,.hl ( 3 !> 79. !>4!>K Hd w in Iud. $1.6 0 4 ( 0' !> .OO
100 KH.A, h ..qu.. n ." ,tandud ." ,.t a l ( HC 1 3 / U I 4.~
1000 KH ~ tnqu.. n ." standard ( HC6/U) 3 .!>0
A n , C B ." , . hl. tran •. o r n., . 2.2!io

er • .,.. pt .'nlh........ "".hl. )
An, amalfu' band .,,,u a l in F'T-243 hold..n 1.!>0 4 for !>.OO

(.. ".,.pt 80. 160 m .. l .. r. )
A n , m a rin .. fr..qurn r y ( HC6/U) 2.8!>
80 mrtn r f)" hl. in F T ·243 h oldn. 2 .!>0

We have in stock over six million crystals
which include types CR1A/AR, Ff243,
Ff241 , MC7, Ff249 , HC6/ U, HCI3/ U,
etc. Send 104 for our 1970 catalog with
oscillator circuits, listing thousands o f fre
quencies in stock for im media te delivery .
(Add 104 per crystal to above prices for
shipment 1st class mail ; 15¢ each for air
mail .)

OROER OIRECT
w it h ch eck or money order to

S pecial Quantity Pric es
to J obbers and Dealers

24008 ery,tal Dr., ft. My,r., ste. UNI

•••••••••••••
HATRY ELECTRONICS

500 Ledyard 5t.1. Hartford, Conn. 06114
20.,,-527·1881

(1 Block East of Wethersfield Ave.
off Airport Rd., Rte 61

See CORK Y , WIKXM or WARD, WIWR Q

ANTENNA STUFF
In 100 foot rolls onlv

4 50 o hm open w ire. Per 100 feet • •••• •••• $ 4.95
300 ohm o pen wir e. Per 100 feet .. • • • • . •.. • 4.65
Standoff-Malt Or Screw-I n ••• • . . . . .•• •• .••• •19
Malt straps ••••• •. .••• . . . ..••. . . • . .••••• •10

In 100 ft . inte rconnected coils
l B Copperweld . Per lOa feet .••.•. . . . . ... $ 1.19
14 Copperweld . Per lOa fee t •.• _•.•••.•..•• 2.95
12 Copperweld . Per lOa feet •••••• __ ..• . • .. 3.99
14 Copper·So lid . Per 10 0 feet • • • • • • • . . . • • . . 4.29
12 Copper -So lid . Per l Oa feet • • • • . •• . • • • • . . 5.79
Times T4·50 L / loll BU. Per foot ••.•••...•... •18
Swan T V 2 50 m Hz N EWL .•• _ 225.0&
Gless Line·guy wi r e. Per 100 feet 5 0 0 Ibs Test . 3.79
Glass L ine·guy wi r e. Per 10 0 feet 1000 Ibs T est .5 .85
Hv.Gain Balun . Each •.. . . . . . . . . . . . . . . . . • 14.95
W2AU B alun. Each . •. .. . . ... . . . .... ...• 12.95
Bl itz Bugs. E ach •. •• ..••. . .. . . . . . . . . . • . • 4 .95
All m aj o r l ines of A mateur gear - Rohn #25 towers
and acc esso r ies - CoalCia l switches - Dow Key
re lays - Greene B aluns - New-Tronics Hustler
Mobile _ All antenna insu la t o rs in stock .

I Ca nad ian Amateurs Send U .S . F u nd s Only l
FOB Hartford

Please Include Postage
CONNECTICUT'S OLDEST HAM STORE

•••••••••••••
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carrier stabilit y . Ind ivid ual trimmer ca paci
tors enable frequency netting for optimum
perfor mance in point-to-point or repeat er
applicat ions. Built-in sw r lo ad misma tch
circui try protect s against open or sho rted
an ten na cond it ions.

T he 2 \4 x 51/2 X 71/2 in . package co mes
complete wit h p lug-in ceramic microphone.
built -in speaker. and mobile mou nting
bracket. One pair of factory installed
t ra nsmit and receive crysta ls on 146.94
Mllz a re included in t he $.! :! t) amateur net
price . Regency Elect ronics. 7Y()U Pvndtc
ton ru». huliananolis /N 4fi22(j.

High Power on 450 MHz!
Requiring only 8 - lOW of rf inpu t

power. the Alpha PA- I OO UHF ampli fier
will ach ieve a power o u t pu t o f 100\\'.
Designed for fixed base sta t io n or repea ter
usc ill t he 4 5 0 MHz ha nd. this compac t
unit has a self-con ta ined so lid-sta te power
supp ly. no clec t ro mechanicul moving par ts.
and requires only 5 \4 in . o f rack space. T h e
true integrated coaxial plate cavity con
struct ion assures high plat e effic iency and
low plate operating temperature. ma king
possible co n t in uous-du t y use while assuring
long componen t life . T he grid inpu t c irc u it
works to su ppress harmon ics genera ted by
the in put t ra nsmitt e r, thus reduci ng the
proble m of in tcnnod . T he PA-IOO is sa id
to be easy to install and is ideal to upgrade
existi ng low-power repeaters or base trans
mitters. Alpha Etectronir Services. 84.n
MOll roe A I'e. . S tanto n CA 9U68 0.

High Power on 2 FM
The new "22'er FM" h y Clegg features

60W o f rf input power plus a high ly
sensi t ive TUNABLE receiver. Ten crysta l
cont ro lled cha nnels arc available for trans
mi t. !\l ade in the Un ited States. Clegg

/ ln o ciaI(>s. / 1IC. • Littell R oad. East Hanover
NJ 0 7936.

Solid State Transmitter-Receiver
Anot her 2 meter FM transceiver has j ust

been introduced to the a mateur scene. The
unit se lls for S:!5 0 , has a 5 W transmitter,
ti-channel re ceive-transmit . FET fro nt end .
The i-f' s and uf circu its a rc lC. and the unit
CO Il1L'S with two insta lled channel s (.94

92

direct and .34 - .9 4 ). A front pane l me te r
indicates signal st re ngt h and rf o u t pu t
relative power. Price includ es mike,
bracket. and de power cab le. Tetcconnn.
Box 461. Cuper t ino CA 95014.

Phase-locked-Loop Linear Ie
Two new "phase-locked loop" linear

integrated ci rcui ts are ideally su ited for
suc h application s as accura te mu lt ipl icat io n
and d ivisio n of freq uencies virtua lly in a ny
ratio . accord ing to A rthur I:·, Furv,
Mal/aKa of Linear Produ ct Mark elillg.
Range of o pe ra tion ex te nds from subuudio
frequencies to VIIF.

" T hese unit s a re unique III the
industry," Fury said. "because t hey are
d esigned to perform mathematical func
tions tha t arc quite impra ctical with d igit al
circ ui ts . O ur d evi ces can mu lti ply , di vid e,
an d even fractionalize frequencies virtually
in any ratio . For exa mple, they can divide
a fundam cnta l frequency by 10/3, if
desired, a process which is virtually
impossib le with digita l devi ces."

Operating range o f th e 562. a mod el of
the device fubri ca ted wit h a die lectric
isola tion process , is 0 ,1 li z to mo re t ha n 50
Mll z. T he 562 ch ip is 67 by 75 m ils in size.
Signe t ics engineers design ed the two new
p h a se-lockcd loo p circ u its in d irect
response to co mme n ts received o n t he first
PLL linear c irc uits which were int rod uced
by the co mpa ny severa l months ago . "We
have ad ded a number of features ," Fury
sa id , "which makes th e phase-locked loop
mo re useful fo r specific appl ica t ions . Mo st
impo rtant among the featu res is that we
have o pened the loop and provided connec
tions that permit the insertion o f external
d evices into the loo p circuit."

Four se para te sec t io ns co m prise each
device : a phase co mpara to r th at al so
opera tes as a m ulti plie r and mixer. a
lo w-pass filte r, an error-signal amp lifier,
and a voltage-controlled oscillator. The
loo p circui t has been o pened between the
veo a nd the phase comparator.

Additional information is ava ilable fro m
Signctics Corp., 8 / 1 East A roues Are..
Sunn vvate C 1 94086.
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RANDOM WIRE ANTENNA TUNER

SERVICE AND FRIENDLINESS
To Radio Amateurs For 32 Years

WE MUST BE DOING SOMETHING RIGHT.

_...

PHONE
518·842

8350

. . .

The Clegg 22'er FM is
now avai lable w ith two
RECEIVER TUNER
choices :

Series 24 : F u ll 2
me ter band coverage
f rom 143 .4 to 148.3

100 kHz increm e nt s and

... .........

...I..
UPC

RECEIVER TUNING OPTIONS

A ll band o peratio n (8 0 - 1 0 ) w ith an y wi re ove r
q ua rt er wavelength. A bso lute 1:1 SWR . Full
amateur le gal p o w e r. T u rn co u n t ing dia l on
ro t ary In ductor fo r exact reseta blllty. Idea l for
p ortable or fie ld day o p e ra tio n .

MH z. Calibrat io n 11 in
reada b le to 25 kHz.
Amateur Net ~ rice of the 24 Series u ni tl is $369.95
w it h T ran$l'Tl it crystal for 146.94 and PTT m icro
p hone.

Ser ies 2 5 : Restr icted coverage from 145.9 to 148.2
MHz with the tun ing dial ca lib ra ted in 30 kHz
"ch ann el" designat ions.
Amateur Net Price o f the 25 Series un it il $384.95
with the same accessor ies. The 25 Ser ies units also
include a steeper skirt ceramic filter in t he IF stages.
ADDI TIONA L T RANSMI T CR YST ALS c an be fu r
nished (.0005% tolerance fr o m 1 to 40 deg rees C
ernbierrt) at $9.00 each . All standard 3 0 KC increment
c han ne ls are available in stock . Alternately, c ryst a l.
cen be supplied by S entry Mfg. Co ., Crystal Park ,
Chickasha, O k laho m a 73018. O rd er the ir Stock No .
88001 plu s desired output frequency .

Just off Exit 27 on Thruway
Distributors of a ll major lines

f:\ of ama teur equipme nt .

LfuIID O(;]@] IIil IID&ISr::z ~~~~~ Y. INC.
185 WEST MAIN, AMSTERDAM, N.Y . 12010

Hybrid Power Amplifier

Low·Harmonic Hiqh-Pnwer Linear
Ray track Company of Columbus, Oh io

is in troduci ng its new lowband linear
amplifier , the DX2000 L. T his ampli fier has
an input capabilit y of 2 kW PEP SSB . and
I kw AM. CWo and RTTY . and is fo r
operation o n the 80 - 10 meter bands. The
DX 2000L is the fir st high-power lin ear
amplifier to usc a hybrid tank circui t
( Ray tra ck ' s un ique to roid and air ind uctor
combination ). This system gives th e
DX2000L ext rao rd ina rily high eff iciency
on all of the 80- 10 rueter bands, and , in
combina tion wit h the pre tuncd t o ro id
input makes th is amplifier fur less prone to
radia te TV I, acco rd ing to t he manufac
t urer.

Two zero-bias triodes (EIMAC 3- 500Z)
arc o perate d in class B and arc preneu tra l
ized fo r maxi mu m sta bi lity . Other fea t ures
include : a n adjustable a le o ut put (negative
feedback) that is co mpat ib le with all
standa rd equipme nt; an exci ter feed
through that eliminat es the need for
add itional relays to operate the exci te r
only ; precision taut-band me te rs ; and a
very handsome case. The DX 2000L has a
separate power supply that is included In

the price . Raytrack Co., Colu mb us 0 1/.

TRW Semiconduct ors a nno unces th e
addition of the HMD 2000 hybrid power
amplifier to their microelectronic product
line . This amplifier can be o perated in
either a linear or switch ing mode with
capabilit ies of delivering 3A peak cu rren t
for powe r supplies to ±25 V. Mounted in a
TO-3 package , it is ideal for a broad range
of applications includ ing switching; class B
servo ; hi-fi audio a mplifiers, and motor
dr ivers. Power amplifier is priced at
S I0 .50. TR W Semiconductor tu«, 14520
A vtanon HI I'd., Lawndale CA 90260.

.ALL BAND OPERATION

.UNITY STANDING WAVE RATIO

• IDEAL FOR PORTABLE

• COMPACT, 5" x 6 %" x 10"

• FULL YEAR MONEYBACK GUARANTEE

SOLD FACTORY 0 1R ECT ON LV - $59.00
W6's add 5% california sales tax. Send check or
money order ($1 5.00 deposit on C.O.O.' s)

t o:

~ PRODUCTS COMPANY

1003 SOUT H FIRCROFT STREET
WEST COVINA. CALIFORNIA 9179 1
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Yip es, It Talks!
* ** * W. Edmond Hood W2FEZ

116 W. Park Street
Albion NY 11411

I shall never forget one Hallowe'en, long
ago when I was a neophyte in electronics.
My dear old grandmother, God rest her,
came into the parlor ready to settle down
with a good bloody murder mystery . It was
quite late and the whole family . she thought ,
was sound asleep . She switched on the light.

"Good evening."
Grandma jumped back. Then, getting a

grip on her nerves, she quickly checked the
closet, looked under the couch and behind
the curtains. She was quite alone in t he
room.

"What 'cha looking for?" It seeme d to be
coming from t he coffee table. An old news
paper lay innocently on the table. Grandma
adjusted her glasses, bent over the tab le and
scrutinized the paper. She was breathing
rather hard .

"Lady, you really ought to do something
about those adenoids."

Grandma jumped back as if she had seen
a rattlesnake. " It talked," she gasped, "The
d thing talked ,"

"So, what's wrong with that? Do I get all
shook up when you talk?"

Grandma was completely befuddled by
now. The last remaining black hairs on her
head had just turned snow white. Then a
strange thing happened. She shrugged her
shoulders, set her mystery aside, and began
to talk. Of course she never told anybody
about the conversation, but she confided
with the newspaper that she hadn't ha d such
an enjoyable conversation in ages. The two

of them chatted together until the wee small
hours.

I never had the courage to confess to
Grandma that I had been the culprit. A few
times after that, when she thought she was
alone, she tried to strike up a conversation
with other newspapers, but none of them
we re anywhere near as sociable as that
Hallowe'en issue.

Since I've already mentione d that I had
been the culp rit, you've probably guessed
that there was a loudspeaker concealed in
the room. Not exactly . The secret really lay
in the newspaper. If gra ndma had picked it
up, she 'd have caught on right away . For
tunate ly for me, she was far too polite to lay
hands on her guest.

It ' s really a pretty simple thing to rig. All
you need is a copy of the Daily Dirt and a
package of aluminum foi l. Open up a fu ll
sheet an d sp rea d a st rip of the foil inside it.
Fold the sheet over and lay another strip of
foi l on top. When you fold the sheet again, if
you've done it right, the foil should be
completely concealed and the paper should
look the same as it did when it was on the
news stand. The two pieces of foil should be
insulated from one another by the paper. In
other words, the whole business should look
like a big capacitor. The next ste p is to wire
it up, but before we do, let's take a look at
how and why it works.

I said before that it is a big capacito r. I
can qualify that slightly and say that actual
ly it is an electrostatic loudspeaker. The
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Even if you do not have a sweet old
grandmother to bug with this tomfoolery, it
can st ill be an excellen t party gag, and I
know of no better wa y to have your best
friends tag you as an absolute un mitigated
nut.

Fig. 2. Method of connecting electrosta tic speak,
er to outpu t of solid sta te amplifier.

K
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f l,

varyi ng attraction between the plates. T he
plates, in th is case the foils, wil l therefore
vibrate and reproduce t he sound .

When I first rigged up th is demo nic
device, solid state equipmen t was vir tually
unheard of, so I simply connec ted one foi l
to the plate of my final amplifier tube, and
the o ther to the chassis. Elect rosta t ic speak
ers work best when the audio is riding on
top of a high d c vo ltage. This polariz ing
voltage , as it's called, was neat ly provided by
the plate supply vo ltage which was t here
anyway.

Nowadays most a udio equipme nt is so lid
sta te. Since solid-sta te operates under very
differe nt condit ions, you will now have to
artificially duplicate vacuum tube condi
tions. An electrostat ic speaker, you see. is a
very high impedance device , and so it must
be f~d wit h a high voltage sign al fro m a high
impedance source. You can meet th is
requireme nt by connec ting a small o ut put
transformer in reverse . That is, the voice coil
winding connects to th e output terminals of
your amplifier. The plate winding connects
to t he foi ls. A polarizing vo ltage of a
hundred volts or so can be supplied either
fro m a rectifier or fro m a batt ery , t he
capaci tor, C, providing a path for the audio
voltage.

Fig. 1. Method of connecting electrostatic speak 
er to vacuum tube output.

audio signal is impressed between the two
foils. Since two oppositely cha rged o bjects
attract each o t her, and since t he audio signal
consists o f a vary ing volt age , there is a
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an FM Late Starter
... could be a front runner!

Ken Sessions K6MVH

I havc nothing hut praise fo r Regency 's
ne w JlR-2 miniat ure mult ichan nel all

transistor 2 me ter FM transceiver. This is
far and away the best buy in A merica n
mad e amateur FM units . It 's priced right , it
performs right , it has a very respectable

o ut put power, and it is o ne o f the smallest
un its o bta inable. A nd it has some very
desirab le fea tures that no ne o f th e o ther
manufacturers have thought of yet.

O f all the good points. the price it se lf is
th e mo st impressive . At $2 29 there should

Xmtr
Channel Total Pwr Rcvr

Price Combinations X ta ls Mh Ou t Sens
Manufacturer Model IS) Available T R Lac {WI {fJV - 20 dB}

Regency Electronics HR ·2 229 12 6 6 U.S. 10 -1 2 0.5

Galaxy IH v-Gain l FM -210 230 9 3 3 U_S. 2 .5 1.0
(w / pow er boosted

Terecomm FM 144-10 F 250 6 6 6 U.S_ 10 0 .5

Varit ronics (I noue} FO FM-2S 270 6 6 6 Jap. 10 0 .8

Standard SR-C80 6M 349 12 12 12 Jap. 10 0 .5

Va r tt ron tcs (tnouel IC-2F 349 36 6 6 Jap . 12-1 5 0.4

Clegg Associates 22 'er 400+ T unable 10 0 U _S. 30 0.4

A .L. D rake Co. 329 12 12 12 Jap. 10 0.5
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be no reason at all fo r any VHF enthusiast
to put off going to FM any longer. Yo u' re
just not going to get on 2 meters FM in
st yle for anything less.

Now let' s take a look at wha t you get
for that $229:

How about power? The Regency HR-2
runs be t wee n 10 and 12 watts outpu t. The
Motorola transistor that the Regency unit
uses in the fina l r f amp lifie r is guaranteed
to crank o ut at lea st 10 watts, and the
people at Regency are making sure that
each unit produ ced meets or exceeds that
spe cifica tion .

Devtalion level . When the Regency
leaves the factory, the deviation is se t at 10
kH z. Since this is a litt le much for the New
England repea ters , I had to cra nk o ur test
model down to abou t 7 k Hz. The deviation
can be adjusted anywhere from less than 5
to slightly more than 15 k Hz wit h an easily
accessible pot inside the rig. The unit
comes with microphone, too, by the

way - and from reports of the local
repeater groups, the a udio is exceptionally
clean.

What abou t th e receiver? The receiver is
a dual-conversion superhe terodyne ty pe
with six-channel capab ility . It is rela tive ly
broad-banded, requ iring no peaking on
individual channels in the 2 meter range. A
cera mic filter in the second i-f stage gives
adequate selectivity fo r most metropolitan
areas, even whe re adjacent channels are
active .

If you buy th is rig and Ia ter decide to
add crystals , you've go t to be. a bit choosy
as to where you buy your rocks. The HR-2
has no means of rubbering " receive"
crystals onto frequency; if the crystals are
off, your receiver will be o ff. The people at
Regen cy say nobody will ever have trouble
if they order from Sentry Manufacturing
Compa ny (Ok la homa), In ternational
Crystals (O klahoma), o r Shepherd Ind us
tries (Kansas) . To my mind , the lack of

Ex t ras
V ou

Accessories Included M ust Comments, Special
in Purchase Price Buy Features Problems. d isadvantages

M icrophone, pow er cord, None See text No meter ; no receiver
mobile mount ing bracket, rubber ing capaci tors.
cry stals fo r 146 .9 4.

Pow er plug. ALL Power boost er suppl ies No accessories, no meter,
24 V dc to f inal t ransistor unstable rubbering
to br ing the rf o u tpu t up capaci to rs.
to 5W. (costs $50 ex t ral.

Mike, mobile mount ing b racke t , None Panel meter for rf ou t & Test un it did not m eet
power cord . cry st als for 146 .34 signal st rength . specs.
and 146.94.
M ike, mobi le mounting b racket, None I llum inated panel meter Antenna co nnecto r makes
power cord, cry stals for 146.34 fo r rf out & signal strength sloppy fit to VH F connector.
and 146.94. on .
Mike, mobi le mounting bracket, None H igh / low power sw itch; Sq uelch and vo lum e con trols
power cord, cryst als for 146.94. i lluminated panel meter . too tiny for easy mobile

Add -on amol ifier avail. o erett o n.

Mike, mobile m ounting bracket , None Panel meter illuminated
power cord. crystals for 146 .34 whi te on rev, red dur .nq
and 146 .94, antenna connector, transmit. Mete r indicates
spare f use, co nnecto r for S-uni ts and rf ou t . F req
optional external speaker. selector swi tch is co ncen-
D iscriminator test socket and tr tc so xmit and rev chan-
p lug. nel s are independent ly

con t ro ll ed.
Ac/dc power supp ly, micro- None Built-in ae/mobi le power Tunab le receiver. T oo
phone, power co rds for ac supp ly. large for m obile use.
and m obile operation. Tube-type transm itter

final.

Mobile an tenna, coax, m obi le None Buil t -in ac/ mo biJe pwr T ransmi tter has
mount , mike, ac/dc pwr splys. supply . E xtremely vacuum-tu be f inal.

select ive & stab le revr.
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Amat.ur Test; and M4luu r.m.nts
b y v.lSR EZ•. •• ..• . ••.•• • •. •••. .• . • . $5.50
U.ing VOM . scop• .VTV M. d ipp . r. S WR b ridg••.
• re . Co.... .. am.I.... r ...... o f t ••1 eQu ipm.nt in the
ham .t.t ion. 2 08 p .ge•. IOftbOund. In te rest ing ly
... ritt . n. c: o er. tuning . a<;. i 11 k inds of
tr . n""'tte e tc . In....lu.b•• for y h.mshac:k .

EIa<;t.onH:s for th. A mat eu r by WS R EZ • . $ 7 .95
H• •dbou nd book. 272 pag... Co...... ent i.e
theo.y needed 10' passing .....tau . ' icenses, F in.
book for inSH uctO... . nd for . m. t. u ......nt ing •
••fr.sh. r cOU' se beto• • • "po.ing th . msel...es 10
the FCC ."amin. ... H.rdbound bo o k. 'OOk nic:.
• nd I. n .

H andbook of T ransisto rs . Semi co nd uc:t o rt.
Instruments and Mie.oelecHonies
by Thomil1 ..•.. •. •. . ••. . .•.. ..• . .. $14.50
453 p.ges. hardbound . For th....ork ing eng ineer .
ci rc u it designer and t ec hn ic ian . Very thorough .
Lim ited supply. Publish.d at $25.

IBM Electronic eireuit Analy.is P.ogram By
Jensen . Hardbound. 400 pag••• published al $ 2 5 .
lim ited supply at $9 .00.

Radar Det.ction by DiFranco . Hardbound . 654
pages. published at $20. lim ited wpply 58 .0 0 .

Aud io Systems by C.owhurst . • •. • .. . . .$7.95.
A udio for the . ngin• • r. the hi·li add ict. and the
b.oadcast eng in• • r, e .... . y .ad io .t.tion sh ould
ha ...e th is handbook handy .

El actronics R.fH enc:. Handbook
Ha. dbound.. •• •.. • . • . • . • • • • . • . •. •• • $7 .95
All th. c: ha rts. lab '. ' . 10.mu las. and Ot h er ral.r .
enc. d a ta t h.t you n. ed .s a t aehn ic i. n . ham oe
..,gi n....

TV Set"vicing Gu idebook , ha.dbound . .. •. $6 .95
Thi. i. a b oo k on iso lat ing tha c ircui t c o nta in ing
th. T V d afec t . not a theo.y man ua" It shou ld
h.'p you ge t those sel1 mo... ing .

Electronic Test & Measurement Handbook
I:t.rdbound.• .••• .• . . • •• . • . • .•.• . • • • $7 .9 5
U.a of ...a . ious t.n inst'u man l1. Ten ing trans
m itte... rec:ei....... ampl if ier •. etc . Co...e.. subject
thorough ly .

Tha Man Behind the Mike. ha.dbound . . . . $6.95
Gu ide t o radio announc ing for the professiona' .

Tape Recording for Fun a nd Profit
Hardbound . ... .. .. .. • • •. • • •• •• •.... $7 .95
Compl.te data on rec: o rd .... systems. millers.
mi c.ophones. cassettel. etc. Muc:h money to be
made in this field .

Single Sideband : Theory a nd Praetice
Hardbound . . . • . • . • . . • • • • • • • • . • • . • . • $6.95
W6TYH handbook 01 b . sics and circu il1. Com
pl. t• • na'ysis of all nb equipm.nt .

FM R. peate. Handbook . ha.d bound • .• . • $6.95
K6M VH . Book is requ ired tor .11 rap"l.r
op.rators and must ••ad ing fo' .11 FM"ers. Only
comp l. t . book o n the sub ja<;t . It i. a'lO on. o f
th. bast Mll ing b ooks in amat.u' rad io today.

Editon &. Engineers RADIO HANDBOOK
Hardbound. • • • • . • . • . ••• •• •• • • • • • • • $13.50
L.t.st 118 t h edition) by W6$Al . Thi. is t he mon
eompl. t. ham handbook ...... publilhed . M.k.s
.11 Oth., handbOOk. look Iik. co m ic books. 896
pag.l.

Editors & Engineers RADIO HANDBOOK
Hardbound. • . • • . • . • .• . • • • • • • • • • • • • $10.00
W6SAI (17th edition) reduced for c l. a r. nce.
limitad Supply a"ailabl. for Ian .cti ng amateu...
Last c hance t o get t h is gr.at book b.fo.e it i.
gone fo raver.

How To Fill Transistor Radios &. Printed Cireuiu
Only $7.95
00 you th ,o t hose litt le redio s ew.y wh.n t hey
StOp? Wast.d mon.yl e asy t o f l" ... it h th il
manual. Worth m.ny times t he 10'" p .ice. No
se."ie.man or am. t eur .hould b ..... lthOu t this
t.em.ndous bOOk.

125 O ne-Transisto. Proja<;ts, hardbound . • $6.95
P,actieal ci,cuits to. the ."p.rim.nt., end
hobbyist . H..... fun building th.se l-t,an.i.to'
Ci;cuits... test inst rum. nts. aud io amps. o lof; ,Ua 
tors. ra<;.' ...e,s. tran.min.n. a la.m d. ... ices• • tc .
N. ........ ilI you h ..... so much fun for 10 littl• .
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73 V8f1ical. Bum a nd Triangle An1.nna••• $4.95
W3FQJ. If you lik. to bu ild in t . , . st;ng a nt.nnas
th.n you ... ill ser iously .egr.t passing up th is
wonde.fu l book . Also into o n noise br idg.s•
o t her test llQu ipm.nt you ea n m.k. and use to
ad.... ntag• .

73 D ipole .nd Long Wire An1.nna• . • . . • . $4.50
W3F QJ. B.tt., bu y bOt h books. lnclud• • all
d im.nsions. d.tails.

Inmlling & Servi ci ng Home Audio S ystems $7 .95
Ha.dbound . 2 56 pages. Worth its ,ght in go ld .
Po. it i" . ly 1h. lin.st book ."e, ritt.n on th.
....b j.c: 1. M.k. a fortuna in p a,t tim• • oe te "'O'k .
Hi·fi is . ... 'y....h.r. a nd none of th.m ar. wO' ki ng
' ight .

64 Hobby Projeets for Home and Ca.
Ha.dbound . . • . • .. . • •. •. •. • •. •. • . . . . $6.95
Anyone p,oj.ct il worth more t han the prlc. of
t he ....1'101. boo k. L ight lansi t i"e garage light.
w',el.ss TV com m . rc la l kille , . f ire a la rms . smoke
alarm, etc. If you a,. ha ... ing '. 51 lun in r. d lo you
a,en't building .nough Imll ll p roj ects. Thi. book
is gu.rante.d fu n.

CB Radio Op• ••tor '. Guide , hardbound •• $ 6.95
Most eomplet. book .ver publi.hed . L ists a ll
llQuipment and ant.nnas a a; lable. • 11 ae c:n·
so . in...how to use them. ho to set up. test. get
bnt lKtion. COn1a inS compl.te CB ru l.S and 'egs.

Set"vieirtt Mod. rn Hi ·Fi Systems
by Crowhurs1. • • • • . . • • . • • . • • $7.95
Hardbound . Pap.rbec:k is only $4 .95. but "'On'1
look as nic. o n you. sh . lt or IllS! as long. Those
solid ·Sl.t. hi .f i·s bu gging you ? Lik. d uc:k soup
... ith th iS gam of a book . Why taka houn to f ind
m ise.ies ... h. n you Can t.ke th is book and
pin -po int diff icult i.s im media t.ly . Th is b ook will
e ither s.". you a fortuna or m. ke vou on• .

Basie Elac;:tronies Probl.ms Soved, Smith . • $ 7 .95
Hardbound. Pap••back i. o n ' y $ 4 .95 it you don't
u,. how y Ou' Iib,a.y lOOk S. SO lid stat••nd tub.
circuits. Th i. is a " c: hea t book " which .... ill ...hi,
vou th.ough an y .I. c t ro n;c s cou rse by showing
you shon cu ts in IOI" ing ala<;tron ic. probl.ms
and m.th.

Modern El ectronie Cireuh D.sign by Long $9.95
Hard bo u nd . 286 pages. McGra... -Hill. W" tten for
p'ofenio nal c irc u it d.signers, gr.d uate engineers.
Published at $ lB .95. Looks very im p r...i.... on
the .el. renc. She lf. Worth ma ny t imes t he p rlca
as prestige b oo k . A.so h and y if you h.ppen t o b.
an enginee' . Limited qullntity on hand . Hurry .

Handbook o f P.ac;:1 ieal Electronie Test. and
Measurements, L.nk . Ha,dbound $9.95. Pub·
lished at $18. A gu ide to the basic th.ory and
applic.tion 01 .".ry p,actic.1 .Iect.on ic test and
m easu , em. nt p.oeadur. for technic:ians LOO
lImat.un. Limited . upply .0 act filSt .

PUIM and S witehing eireuits, hardbound . . $7 .95
Almost 'y ph... of .laetronics UI81 switeh ing
cjecu its TV . ,adar. t. lem.t.y . compu1.,S. ete.
About time yOu ••ad UP on e".ry on. 01 thasa
ci.c:uits being used, i..,· t i1? 256 pages. o ....r 200
illu.tr.tions. A"a ilab l. pap.rbound Ifalls ' P..t)
fo' $ 4.95.

FM RKeivers by Cook
Hardbound , 5 28 plIgeS. • •• • •• • •• •• • • • $ 14.50
Published at $25. Most comp'e....n.i .... book . " ••
p Ubl ished. absolut. lv UP to dat• ... aU ci.cuits.
In,,a lu ab l. fo , p.of...io nals and ad ...anced ama ·
t.urs.

Amateur Radio Ad.... nced Class Licertse S1udy
Guide. • • • • • .•• . . • • .• . • . • •56.95
Ha rd b ound book fo r you r libra.y sh.lf . 19 3
pag.sl AblOlut. 'y ."erything you n.ad t o know
to p ass t hl. l ic . nse ."am. w ritten by o n. of the
tOp ,ad io edi t ors In t he business. W. itten for t he
simp le ·minded . 0 thay ean p ass the e".m by
knowing t h. anlWers if\st.ad o f m.mOriling
th.m. Th il book is ....ail .bl. in softbound for
$3.95. You a ,e go ing to ha'v. to g.t an ad ...anced
lice ns. so you might as ..... il ge t th is book righ t
now.

Et.etromechan ical O . ... ic" fo r Enet"gy COn....m o n
and Control Syst.ms. by 0 .1 To,o
PUb lish ed at $25. L im itad supply at $10. Ha.d·
bou nd. 617 pages.



World's Finest Log Book?

Radio Amateurs
Reference library
of Maps and Atlas
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RAO IO AMATEUR 116 k
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c a 00 INC.

DepL B 925Sherwood Drive
l ake Bluff, III. 60044

WklTE FOk
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BROCHIIRE!

Designed a nd executed by W2NS O/ 1. t his is
t he m o st rele vant amateu r radio log ever de
sig ned . T his is a log fo r t od a y . It h as a co lu m n
for t he date, one fo r tim e a nd o ff o f eac h
contact. a sma ll co lumn t o indicate w heth e r
you ca lled t h e statio n co n tacted (o r C O ) o r not ,
a good wide space fo r the station ca ll con
tacted. little co lumns for t h e reports, a go o d
space for his location, a OSL COlu m n, and lots
of room for notes. T h e log is the lo ng way on
standa rd 8 %.. x 1 1" paper and padded in to
pads o f 12 5 sheets. with room for 2 0 contacts
per p a ge. T he who le book of log shee ts w ill
ca rr y y ou th ro u g h 2 500 co ntac ts. There Is a
p lace t o indicat e o n eac h s heet t h e b and b eing
u sed a nd t he power In case t hese change now
and t hen. The log pages ca n be n umbered f o r
file card reference, Why use a log book desig n ed
in the 1920's? This one was designed fo r use in
the 70' s and is exactly r ig h t for the O X' e r, t he
rag chewer. or even the round -tab le d e n iz en . It
is fine fo r CW or p hone, AM o r sideband . It will
wo rk for R TT Y , A TV or eve n slow scan
telev isio n . Neve r has a log b e en m ad e ava ilab le
w hich is as h and y as _t h is gem. Wh y k e ep
stru gg li ng w ith those r ing binders w h ic h get a ll
bent o ut o f shape? Get this first really m o d e rn
log.

125 Super W2N5 0 log sheets. . . .only $2 ppd•

73 Magazine, Peterborough ,N H 03458

WORLD PREFIX MAP - FuJI co lo r, 40~ x 28 w
, shows

prefixes on each country , , . OX zones , time zones,
c ities, cross referenced tables . . . . . _. postpaid $12 5
RADIO AMATEURS GR EAT CIRCLE CHART OF THE
WORLD - from t he center of the United States! Full
co lor, 30 u x 25" , listing Great Circle bea rings in de
grees for s ix ma jo r U.S. cities; Boston , Washington,
D.C., Mia m i, Seattle, Sa n Francisco & Los Ang eles .

. . .. . , _. . . .. . . _ postpaid $1.25
RADIO AMATEURS MAP OF NORTH AMERICAl Fu ll
color, 30 w x 25~ _ includes Ce ntra l America a nd the
Ca ribbe a n to the equator, showing call area s , zone
bou nda ries, p refixes and ti me zones . FCC fr equency
chart, plu s informative in form a t io n on each o f the 50
United States a nd other Co untries . . . . postpaid $1.25
WORLD ATLAS - Only a tlas compiled for rad io a rrra.
te urs . Packed with wcrte-wtde in formati on - incl udes
I I maps, in 4 co lo rs with zone bou nda ries a nd c ou n
try p refixes on each map. Also inc ludes a polar pro
jection map of the world plus a map of the Antarctica
- a complete s e t of maps of the world . 20 pa§es.
s ize 8 3/. W x 12 " postpaid $Z.OO
Complete refe rence lib ra ry of mi!lps - set of .. i1S listed
above . . ..•. . . __ postpaid$3.50

See your favorite dealer o r order direct.

-==

Buy 73 hinders aud will the love
•

of a beautiful girl. Now onlv
•

S5.00!

tweaking ability on the receiver is a distinct
disadvantage - but it is overshadowed by a
considerable margin when I consider the
unit 's sales price.

Specia l fea tures? The most useful single
feature of the HR-2 is its multiplicity of
transmit -receive combinations. There are
six crystal positions each for the trans
mitter and the receiver, but a twe lve,
position switch is used for selection. The
first six positions on the switch (numbered
I through 6 on the face plate) select the six
crystal positions, and the next six positions
on the switch (labeled A through F) can be
used to select specific combinations of the
various crystal sets. Positions A through F
are chosen by jumpering on the switch
itself, so that there are a total of 12
available channel sets from only six sets of
crystals.

, How does the Regency HR-2 stack up?
Probably the best way to determine the
relative merits of the HR-2 is to compare
the unit with other 2 meter FM trans
ceivers. The chart on the preceding pages
wBl give you an opportunity to make your
own comparison and evaluate the features
you consider to be the most important.

... K6MVH.
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73 USEFUL TRANSISTOR CIRCUITS
If you' ve b ee n loo king f or a transistor circ uit t o d o
a spec ial job, c h a nce s are there is a circuit in th is
boo k that w ill gi ve y o u a head start. It c overs
circ u its for audio, receivers, transmitters a nd t e s t
eq uipment . $1

1

VHF A NTENNAS
This handbook is a complete co llec t io n of u p-t o 
date informat ion about V H F and U HF an tennas,
with design h ints, co n stru c t io n and theo ry . If
you've been w o n d e r in g what array you need , this
book w i ll give you enough background t o make the
right decision . $3

ADVANCED CLASS STUDY GUIDE
12 8 pages of up -to -the-minute simplif ied t h e o ry ,
written w ith t he beg inn ing rad io amateur in mind .
Th is un ique boo k co ve rs al! aspects o f t h e theory
exam for the Adva nced Class l icense and has
helped h undred s o f hams t o sail t h rou gh t he
exam...noth ing e lse like it in print. $3

DIODE CIRCUITS HANDBOOK
An in va luab le ref e ren ce book . Covers rec t if iers,
mixers, detectors, modulators , FM d et ec to rs, noise
l im iter s, AGe, BFO/Q-multiplier , AFC, Vari cap
t u n in g aud io c lip p e rs, ba lanced mods, field 
s t re n gt h meters, RF p robes, zeners, c o n t ro l clr 
c uits, etc . 111 d ifferent c irc u it s . $ 1

COAX HANDBOO K
In valuable book f or the ham or the lab and for
e veryone else w ho doesn't w a n t t o have to k eep a
w h ol e library o n hand for reference. . .or e ven
worse, ha ve to write t o the manufacturer for c o a x
sp ec . $ 3

INDEX TO SURPLUS
Do you h a ve a piece of surplus equiAment t hat y ou
w a n t to c o n ve rt b ut c a n ' t find an article? If so , t his
is the b oo k you need . It lists all of the surpl us
artic le s a nd c o nve r sio n s in popular electronic and
a m a teu r magazines from 1945 to 19 6 6 . $ 1 .50

OX HANDBOOK
Inel udes giant w o rld countrv -zone w a ll map .
Articles on a SL design secrets, w in ning O X c o n
tests, D XC C ru les, DXpeditions, recip roca l ucen 
sing and many m o re . Wo rld postage ra t e s , WAZ
rec ord lists, t ime c h a rts, p ropaga t ion , e t c . S p ecia l
h a m maps and b earing c h a rt s. A m ust f o r t he
DX er. $3

SIMPLIFIED MATH
Does ma th scare you ? - It sho u ldn' t . This easv -to .
u nderstand book exp la ins th e si mpl ifi ed expo "
nential system o f a rith met ic, s im p le t o t mulas,
lo ga ri th m s , a nd the ir app lica t io n t o th e ham
shack . 50i

FM ANTHOLOGY

Vol. I. This book is largely a co llection from FM
Bulletin , ed ited by K6MV Hand WAB UTB.
The material is taken fr om the edit ions of
February 1967 th rou gh February 1968.

NOW AVAILABLE FOR ONLY SJ

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •
: Ple ase send me the becks checke d at left : :
• •
: V H F Ant e nn a s $ 3 .00 Name .•....•.•.......•....•....•......••.•.••.•..•.••.•..•..• Call •.•.•.•.....••.• :
• Ad vanced Class $3.00 Add •
: DiOde C ircuits Handbook .$1 .00 ress :
• 73 Transistor C ircu its. . . . $1 .00 •
• Index to S uoplu, $150 City ... ...•......•..•.•..•.••.•....•.••. State •.••.•..•.••.•.• Zip ••••.•.....••• • • • • • • •• • • •
• O X Ha ndboo k $3.00 Baoh shipped prepaid in US and Canada. •
: S imp lif ied Ma t h $ . 5 0 :

: Coa x Handboo k ....•. .. $3.00 73 Magazl'ne :
• FM A n t ho logy $ 3 .00 •
• •
: Peterborough, N. H. 03458 :



Transi·

Lew Christy WB6QQP
342 E. S econ d Street
Rialto CA 92376

. " '
After completion of this sma ll project ,

you can rum mage through your junkbo x
and start ident ifying those " lost cause"
transis tors that have been lying dormant all
this time. I'm sure you will fin d the
Transi-Test to be a very valuable tes t
instrument on your workbench.

Lew Christy WB6QQP •

leads. This will save unnecessary battery
failure .

If you do t ransist or ' servicing quite
freq ue ntly, it is advisable to use a toggle
switch (SI) which will last indefini tely.
The only holes that have to be drilled in
the case are for the three test lead s, u sing
rubber grommets. The SPC-23 meter case is
already pre punched for the meter and two
switches, which is why I happened to
choose this particular one. Bud Radio also
manu factures a case iden tical to this one.

O f all the various transist or tester pro
jects that have appeared in numerous

amateur radio and elect ronic magazines
this past decade , I believe I have come up
with a circui t that will outdate previous
articles. Many of these projects have been
designed so you may utilize a tester with
your scope, vrVM, or some other gear.

This particular circuit, which I named
the "Transi-Test ," is designed with simpli
city and is very accura te in measuring beta ,
leakage , and shorts . It will test any NPN or
PNP tra nsistor (signal or power). I also find
it great in checking silicon or germanium
diodes by using the emitter and collecto r
leads to test for shorts and leakage. The
Transi-Test is 100% portable, using a 9 V
battery for its power supply.

Most transistor test ers employ a 4pd t
switch fo r polarity . but this one is designed
around a dpdt switch, which is easy to find
at any parts store. To say the least, aU the
parts can probably be found in your own
junkbox ! I used a Premier #SPC-23 meter
case to give the Transi-Test a profess ional
appearance. The three test lead s should
extend 6 to 8 in . from the front o f the
case. For easy connec tion to sma ll transis
tors, a micro alligator clip should be used
such as the Mueller #34-C. Be sure to use
an alligator insulator on the collector lead
to prevent the emitter and collector leads
fro m shorting together due to stiff test

..
-,. '.

• ... ....
•
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Never Say Die (cont. [ro m p. 10)
been a strong factor in freezing the League into
immobility. We cannot affo rd this paralysis in the
1970s. If directors were to a tte nd four regional
AR RL conventio ns each yea r (east, midwest,
sou thwes t, west) and consult the membership at
open foru ms at these conven tions, they cou ld ac t
immediate ly upon the wishes of the members.
Thei r way would be paid to the fo ur conventions
by HQ.

Public Relations

A competent public relations firm (preferab ly
ru n by an amateu r) should be engaged to
promote amate ur rad io with articles in national
magazines such as Life, Look , Newsweek, Play
boy, e tc. They cou ld coordina te amateu r rad io
talen t such as writers, cartoonists , and performe rs
for maximum effect. They could help to organize
ham films for television , for schools, and even
shor ts for movies. They could prepare strip slide
shows for schools and libra ries. They could
prepare news releases for the papers and news
services, thus making sure tha t ama teur accom
plishments reach ed the te levision, papers, and
rad io.

Club Material

In orde r to increase inte rest in radio clubs
throughout the country the ARRL should have a
wide varie ty of films availab le, covering all
aspe cts of amateur radio operat ion...con tests,
DXpeditions, moonbounce , television , RTTY ,
traffic nets, mobile operation, repeater operation ,
e tc. There are man y amateurs that would be
happy to work to produce films and slide show s
on ama teur radio subjec ts if only there were a
central organizing effort. ARRL could provide
thi s coord ina tion. Films and slides can do a lot
toward building club membership as any member
of sports car clubs and skin diving clubs, will tell
you . Ama te ur rad io is almost alone in its lack of
in te resting program material for clubs. This
sho uld be a function of the League. Who else is
there'?

Outgoing QSL Service

Virtually every o ther national amateur radio
socie ty in the world provides an outgoing QSL
service for its mem bers send ing cards to o ther
countries. T here are, as far as I kn ow, no in
surmountable problems stopping the League from
providing a similar service. This should be care
full y investigated from the viewpoint of finding
out how to do it rather than trying to find
ou t wh y it can' t be done.

legal Fund

The legal problems involved in setting up an
eme rgency fund fo r help ing ama teu rs figh t law
suits which, if lost , cou ld seriously affect the
whole ama teur rad io hobby shou ld be investi 
gated and overcome. Is there any real reason why
the League shou ld not help beleaguered ama teurs
in such legal figh ts?
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Amateur Radio's Future

Satellite repeaters for FM and ATV are within
the realm of technical feasibility today. The
l eague should take the lead in planning for the
future o f our hobby. Even the cost of a se t of
sate llite repeaters covering the whole world could
be organized by the ARRL. Perhaps the techni
ques of mu ltiplexing can be developed and
applied to solve QRM problems on 20m and
other crowded band s. Dialog in QST on new
ideas should be encouraged .

Radio Clubs

It is possible that the role of ama teur rad io
clubs could be expanded in the admin istering of
exams for the FCC.Certainly the clubs cou ld be a
powerful factor toward developing new amateurs
with guidance and encouragemen t from HQ. A
monthly newsletter to provide dialog be tween
radi o club presidents and the directors might help
encourage ama te urs to take more interes t in their
future.

IARU Development
The International Amateur Radio Union , made

up o f the national ama teur radio socie ties of the
world and organized by ARRL could function
better and provide better leadership if ARRL
were to publish a monthly newsletter for all
member socie ties. At present all that is provided,
I understand, is a yearly calendar. Region 1
(Europe and Africa) periodically publi shes news
letter. The amateur radio societies in the rest of
the world might have more confidence in IARU
if it provided some leadership and communica
tions.

The IARU could spearhead a drive to collect
older ama teur radio equipment and ship it to
underdeveloped nations. The shortage of equip
ment is one of the most important deterrents to
new amateurs in these countries. India co uld have
thousands of amateurs ins tead of a few hundred
if only gear were available.

Unity of the tAR U socie ties would provide
unity toward the problems of the ITU and
frequency alloca tions. Communica tions is the
first step towards un ity .

New Books

T he ARRL book department should be
turned upside down and cleaned ou t. One look a t
the Editors and Engineers handbook is enough to
prove that a major change is needed in the
production of books a t HQ. T he yearly ARRL
Handbook changes like a glacier. Not only that,
but one of life's more fru strating ex periences is
to try and learn radio theory from that b ook .
T his is not necessary as we showed wi th our
license stud y courses.

Spend 25t and buy a copy of the ARRL book
o n "O pera ting an Amateur Radio Sta tion." This
pub lica tion is all too typical of League literature
and is beyond description. As a director I would
make every effo rt I co uld to see that those re-
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sponsible fo r this type of clap trap were trans
ferred to some othe r job.

The League has a responsib ility to produce
interesting and up-to-date books on every aspect
of ama teur rad io. They should have thorough
study books on each amateur exam, not memo
rization manuals as they do right now. They
should have a definitive and continually up
da ted book on RTIY, DX, ATV , FM, moon
bou nce, traffic, VHF, learning the code, high
speed code, frequency measuring, 160m, an tennas,
microwaves, etc.

QST can carry informat ion on building gear,
on new deve lopments, and such, but books are
needed to provide detai led information on speci
fic interests. Obviously these would all pay fo r
themselves.

New General Manager
Few amateurs with whom I have talked have

had any th ing encouraging to say about their visits
with the pre sent AR RL manager. Though I don 't
talk with him often, I must admi t that on each
occasion I have found him to be as close-minded
as the visitors have reported. If he were capable
of doing his job we would not have the growing
problems here and all over the wo rld which he
has brought upon us.

Were I to be elected a director I would try to
get the o ther directors to start looking for a
suitable manager for ARRL.

It would not be simple to find the right man
for this difficult job. There are many qualifica
tions that he should have to be worthy of
consideration . But you may be sure that such a
man exists and that it is important tha t he be
fou nd before it is too late .

What sor t of man do we need for this post?
As I see him, he should be a man who has
devoted a good deal of his life to ama teu r rad io.
He cer tainly should have a record of being
interested and active in several branches of the
hobby...DX, TV, RTIY, VHF, FM, traffic, etc. I
would expec t that he has done a good deal of
building and designing. I wou ld think it strange if
he had not had several articles published.

The ARRL is a $1,500,000 business, so we
should expect our man to have experience in
running a medium-sized business. One of the
problems at HQ is mismanagement of finance.
There is no shortcut to business knowhow.

Ou r manager is also the editor of QST, so
some background in pub lications would be valu
able . He will need this to help cut the present
runaway costs of publication of the magazine. Of
course he could learn about all this after being
hired if you like the idea of on-the-job training at
you r expense.

Our man should be able to speak wen in front
of large groups. The general manager is also a
front man for ARRL and must attend most
ARRL fun ctions as host. He would also be ex
pected to speak for the United States at inter
national gatherings and at the lTV.
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One would hope that the manager of the
ARR L was highly intell igent. Can we affo rd to
have a mediocre brain at the head of 265,000 U.S.
ama teurs? And remember that he is the titular
head of ama teur radio worldwide. This spo t calls
for aU the brains we can muster.

I suspect that we should also be sure that the
man we choose is one with a long history of
getting things done. A man's history speaks for
him. If he is too wealthy he has devoted himself
to wealth alone and not to other interests. Has he
a wide number of accomplishments? Is he well
read? Will he be interested in working for a
modes t salary with his major payment in achieve
men t? The answer is simp le, of course. If you
ask any director of any large corporation how he
goes about finding a new general ma nager, he will
tell you that there are a number of organizations
that specialize in just that. You consult one and
let them find your man.

Most of the directors that I have talked with
recognize tha t it is important for them to locate a
new general manager, bu t they are afraid to take
the bull by the horns.

Other Ideas
This is by no means the end of my ideas for

improving the ARRL, but I have probably lost
90% of my readers already and should shu t up.
Now that I've told you some of the things I
wou ld. try to do if I were elected direc tor of the
ARRL, pe rhaps you can encourage your own
director to go ahead with some of them. Or you
can work to get a director elected that will do
wha t you want.

73 at Boston
The AR RL National Convention hit Boston in

the fall this year, providing a splendid display of
New Hampshire foliage for those interested in
beau ty.

When I got word from the convention com
mittee that no one from 73 wo uld be permitted
to speak at any convention fun ction, I made
arrangemen ts to hire an auditorium room in the
hotel to provide forum space for those interested
in FM, repeaters, ham politics and my slides of
Jordan taken just before the civil war there.

In 1969 we took along an interna tional
Crys tal microwave oven and cooked some New
Ham pshire ho tdogs as a fea tu re of our ex hibit .
This was popular, bu t I didn 't want to repeat so
we decided to have some freshly squeezed New
Hampshire apple cider along with fresh home
made New Hampshire donuts this time.

On the Friday afternoon before the conven
tion we went up to Hancock (N.H.) and helped
Joe Qu inn run off almost 30 gallons of the best
apple cider you ever tasted. Early Satu rday
morning we stopped by Crane's Bakery in J affrey
(N.H.) and picked up 73 dozen old-time New
England donuts. None of those machine-made
cru llers for us! There wasn't a really rou nd one in
the bunch.
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We served the cider and donuts all day
Saturday in between slide shows, forums, and
talks in our auditorium room. By the way, one
really outstanding show was put on by George
Patak i Y02BO, showing slides of visiting OX
hams and his recent visit to DX'ers in Europe.

To those who have written to thank us for the
feed and the programs, we hereby acknowledge
your notes and want you to know we appreciate
you r thoughtfulness.

A Look Around 73
In looking at last year's staff pictu re we see

several absentees, alas. Two of ou r gals left to get
married, and a th ird left to work wi th her
husband who started his own business.

We've had some inte resting replacements for
the dear departed , starting with Nancy, who was
with us back in early 1970, but had gone off to
seek her fortu ne in Colorado , and returned , she 's
not sure why. Nancy puts toge ther most of the
ads in each issue as well as laying ou t many of the
articles. Jan, the other gal in the art department.
does most of the rest o f the articles. In her spare
time Jan is an outsta nd ing artist, joining Lin ou t
in the 73 art studio afternoons and weekends.

Ken Sessions (K6MVW has added a new
dimension to the editing of 73. as well as an
almost undetectable tendency to favor FM arti
cles. Ken is responsible for the new arty look of
the articles in 73.

Taylor Sage joined us recently and docs ju st
about everything that we can't get anyone else to
do, from supervis ing the maintenance of the HQ
building to keeping our recalcitrant machinery
runn ing. His wife G igi handles the bookkeeping.

In our print shop we have Jeff Parsons and
Biff Mahoney , who run our three offset presses,
turn ing ou t local job work as well as office forms,
advertising letters, and stuff like that. 73 is
printed in Wisconsin, not here, but we do have
complete facilitie s for smaller printing jobs and
turn out our books right here.
Nixon Letter Reprin ts

Several clubs have called and written asking
for bulk copies of the October 73 Action Coupon
addressed to President Nixon. This coupon re
quests an investigat ion of the recent increase in
license fees for radio ama teurs. If you would like
reprints of th is page just send a self-addressed
s ta m ped e nve lo pe to 73, Peterborough,
N.H.03458 and ind icate how many reprints are
desired .

fl am Bumper Stickers?
Several readers have suggested that bumper

stickers be made availabl e for amateurs. Since we
have dandy facilities for prin ting up bumper
stickers here at 73 we arc all for the idea. But
wha t do you want on the sticke rs? We are open
for any clever suggestions. The only sticke r we
have seen so far is BA N THE HAM. and that
doesn't seem appropria te.

73...Wayne.
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Leaky Lines (con t. f rom p. 14)

season, but who lapse into a state of sudden
parap legia when any mention of the FCC
examination is mad e. They remind me of some
unnamed soldie rs of my acquainta nce, who,
never having served overseas in World War II,
wore some unauthorized ETO, Asiatic Theatre,
Persian Gulf Command or Purple Heart ribbons
on their tunics when they went ou t on dates
with young and impressionab le (o r old and
impressionable) fem ales.

I know that I am running the risk of falling
into disfavor with the 35,000 odd Condit ionals
when I say this, but I feel strongly that some
changes in th is situation are long overdue.
Perhaps I am being unduly harsh toward the
Conditionals, but ever since the implementation
of Incentive Licensing, I th ink most of us tend
toward a less permissive and less tolerant atti
tude concerning all "some thing-far-noth ing"
advocates.

I am already considered persona non grata
among large numbers of Techs who objected to
my published views with respect to the gra nting
of a portion of te n meters on an exam-free
basis. They labeled me with every pejora tive in
the book, and with a few even I had neve r
heard before. And I suspect that this new call
to sanity will place me square ly in the pa th of
the " slings and arrows of ou traged Cond ition
als." So be it. Might just as well be hanged for
a sheep instead of a goat.

I truly believe, and I am confident that
man y share my view , that all classes mu st
somehow be drawn into the vortex , the main
stream if you will, of the present con tex t of
licensing. Operating a ham sta tion is a privilege,
not to be taken lightly . Any preferen tial excep
tions to the standards which are now being
demanded (intermediate in difficulty though
they may be) consti tu tes a very real di sserv ice
to all th ose who have been compell ed to
upgrade in order to main tain their alloca tions.
Unless all ama teu rs are governed by identical
rules and regulat ions. subject only to legitim ate
ex ceptions for valid reasons. the entire Incentive
Licensing struc ture becomes an empty mockery.

Simply stated. I am calling for the abolish
men t of the Cond itional class license. Now,
hold on a minu te ... I d idn' t say I was calli ng
for the delicensing of Conditiona ls. but merely
for the retirement of the category . I have
thought for a long time that the designa tio n
"Condi tional" implies by its very name a type
of second class sta tus. carry ing a cer tain stigma
with it. Since the privileges of the class arc
identical with the General ticket, the on ly
reasons why it is maintained arc: (1) the holder
is physicall y handicapped . or (2) he lives in an
area so far removed from an exam poin t that a
journey thereto would consittu te an unreaso n
able hard ship, hence has no t tak en the custo
mary FCC administe red exam. He has. howeve r.
attested to his proficiency in the req uired tech-
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nical elemen ts, by taking an ex am by mail ,
supervised by a volunteer examiner. In all o ther
respects the grade of license is not d istinguish
able from the Ge nera l license. Why th en must
he be given this appellation "Condi tional"?

An ap t ana logy is that o f native born
citizens and naturalized citizens. Bo th are
entitled to exac tly the same rights and priv i
leges. Both are expected to shoulder the same
obligations and responsib ilities. No one asks a
citizen whether he is na tive born o r naturalized.
He's an American cit izen , and that' s that!
Another case which comes to mind , unfo r
tunately still no t expunged from American li fe
completely. is the regrettable holdover from the
unspeakabl y horrid days of Puri tanism, whe n
th e innocent and blameless offsp ring of
unmarried parents were stigmatized with the
label of illegitimacy. Though they were no t
different in any way from othe rs, they we re
regarded as inferi ors, and because o f this bar
baric practice, were den ied status in socie ty in
an unbelievably broad spectrum of areas
. ..jobs, ed uca tion, social accepta nce, marriage,
civil service, freedom from the mischievous,
wagging tongues of the vicious hypocri tes who
enjoy mak ing o the rs mise rable at every o ppor
tunity.

Let us gran t tha t the ma il ex ams have been
on the up and up . . .that no t a single Condi
tional was pa rty to any han ky-punky. Despite
this concession, there will always be those who
will wink , place th eir fingers alongside of their
noses and nod knowingly. So long as someone
wea rs that designation on his sleeve he is fa ted
to be suspec ted of ha ving cheated . Since we
have just fini shed gran ting th at suc h is not th e
case, and since all the Conditiona ls have
applauded my eminen t fa irness with en thusiasm.
the next logical step would be to require some
of them (just a few . . .75%. for example) to
prove that o ur utter confidence in their inte
gri ty was well merited. Boy, I can hear the
gnashing of teeth and the blue vitriol ascendi ng
into til e air righ t now, really I can.

Why in the name of Tophet cannot some
machinery be devised for the purpose of taking
the exam to the applican t who cannot come in
under his own steam. If a single volun tee r
examiner is regarded as un trustworthy, why not
employ the services of ( if you will fo rgive a
Russian term) a ' troika' ... th ree people are
hard ly likely to risk any joint dishonesty for
fear o f subseq uen t d isclosure. They could
underta ke to ad minister th e test to the tru ly
handicapped pe rson who canno t possibly ge t to
the examining point. And the exam should be
gi ven the same we ight as the regular FCC exam,
\vith all credi ts app licable for higher grad es.
Th is shou ld be limi ted to absolute estab lishme n t
of the cand ida tes' inabi lity to get to the FCC
office. All o the rs shou ld be requi red to meet
the stan dards that have been established for th e
upper three license grades. If necessary, as
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seems likely. so me of the addi tional revenues
now being reaped from the increases in renewal
fees (up 125%) could be applied to the
establishment of additional exam cen ters, and
could be used to help defray the salaries of
add itional personne l. Then, when the test is
taken, eithe r by the troika method o r the FCC
method, le t the applican t be issued a General
class license, completely indis tingu ishab le from
o thers, destigma tized and totally immune to the
jibes and insults o f any " first-class" amateurs
who might feel an inclination to accuse them of
sku llduggery.

T he fact is that we cannot, in good con
science, perm it a large num ber o f opera tors,
comprising literally th ousands of individuals, to
con tinue to enjoy a privilege which is earned by
the vast majori ty, simply by feigning physical
disabilities which , in far too many instances ,
exis t only in their wishfu l imaginations. We
cannot continue to tolerate equa lity of partici
pation by th ose who waltz blithely through the
mile-wide loopholes of the law, which conven
iently allow them to take the ticket while
ignoring the basic technical requiremen ts. No
matter how sorely hand icapped an individ ual
might be, he shou ld at least be required to
confor m to a standard within the limits of his
own ability and compe te nce. To offer him a
complete ly free pass, an Annie Oakley , is not
only derogatory to the rest of us . . .it is an
insult to the in tegri ty of every single Cond ition
al with a legitimate reason fo r holding that
grade ...and there are many, many of them.

I am sure that we all know sigh tless hams,
am putees, victims of dread d isease, shu t-ins
...who have spurned the Cond itio nal license,
and who have insisted upon be ing ex amined in
the sta ndard fashion. just like everyo ne else, in
orde r to avoid be ing deemed cripples or
invalids. We arc all migh ty proud of them, for
they are a source o f inspiration, and their
ach ievemen ts set an example of courage for all
of us. Within the framework of that type of
pluck and determination, how can we possibly
dare to counte nance th e flimsy alibis and
" plea-copping" o f the indo lent, unindustrious,
sha llow chea ts who masquerade behind the
technicalities of legalistic gobbledegook, even
though it may be within the definable sema ntic
term s of the FCC regulations?

Isn't it time some changes were made?

* * *
I never saw the beat of it ; w hen you write

commen t. many people take it as a personal
poin t of priv ilege to challenge you on every
thing ...opin ion as we ll as fact. It is as th ough
an ed itorialist had no righ t to express his own
ideas ... tha t so mehow when he allows his name
to appear on the printed page, he must ex press
on ly that wh ich co incides with w ha t th ey think
.. .a ll o ther ideas becom e invalid !

Reall y, yo u have no idea of the tone of
reproof, sometimes downrigh t abusive, wh ich
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even one's bes t friends are likely to use in
disagreeing with th is or that ed itorial point of
view on any given subject. Take the recent
growth of lists on the DX bands, for example.
T his has now become the chief target for th e
rugged individualist types who keep insisting
that they prefer pileups.

I have no axe to grind either way . I have
such a minu scule number of DX cred its, that
I'm happy to take 'em any way I can get 'em.
So my views are not subjective . . .no t based
upon my own needs .. .therefore unprejudiced .

While it is perfec tly true that a well opera
ted station using standard power, a medium
height tower and an ordinary tri-band antenna,
is adequate in the average hurly-burly of a
minor or medium-size pileup, it is decidedly at
a disadvantage in the prodigious traffic jam
which inevitably occurs whenever a rare one
turns up . The recent operat ions at ZA, AC3,
KP6. ZKI, and Gus Browning's Indian Ocean
activities all demonstrated the folly of atte mp t
ing to compete on an equal basis with the
supe r-k ilowatt boys with the soph isticated
antenna systems. Those boys stick out like a
sore thumb .. .many "dll" stronger than the
other hundreds of poor shnooks calling in the
pileup,

In such cases, the list me thod tends to favor
the less powerful sta tions, enabling them to
make QSOs which they would have very little
hope of getting under normal circu mstances. Of
course, this displeases some of the big noises,
who evidently feel that they do no t wish to
lower themselves by soliciting anyone's aid for
the demeaning purpose of stand ing in line to
make a contac t ...any contact. They seem to
think th at they should not be required to wait
in line, bu t should be accorded instantaneous
and undivided attention by whomever they cal1.
They are perfectly willing to have everyone else
stand in a long queue, twidd ling the thumbs,
just so long as it is not they who are made to
wait. And whenever these certain parties hear a
list operation in progress, a couple of them
invariably try to break right in and call right on
top of everybod y, simply because they are just
not abou t to get used to waiting their turn .
When they are asked to move off because th e
DX is working to a list, they comme nce
lecturing all and sundry on the evils of lists, and
how this is likely to destroy amatuer radio. Or,
they move off about two kilohertz and QRM
the freq uency with all of their side hash.

If ever th ere was a ste rling reason for me to
feel kindly d isposed toward the lists, th is would
be it. I think that it is high time that some of
these super-mouths-on the bands were made to
feel a little less secure about their position s on
invincibili ty. It 's time somebody gave them a
comeuppance .

Well, anyway, to ge t back to the lists .. .I
decided that maybe I wou ld support a couple
of them, not just to ge t in on the DX, bu t
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because l happen to be a strong advocate of
their sponsorship of DX sta tions by distributing
gear to them. So, I sent in a few bucks . ..not a
large amou nt at all, and I had the unmitigated
temerity to annou nce the fac t on the air to a
few fellow s I know. Boy! That's when the eggs
hit the fan! They wouldn' t even control them
se lves to the ex ten t of waiting their turn to tell
me off. They said I was stupid , shortsighted ,
foolish, naive, ignorant, rad ical, vicious, treason
able, and that I was losing my ma rbles. They
doubled, tripled , and quadrupled, drowning
each other ou t in a cacaphony of indignant
outrage.

Well, if th ere's one thing I've learned since
beginning this column, it is this: Whenever you
get an angry reacti on as a result of some thing
you've written, yo u can be pre tty sure you're
on the right track ! Nothing gets people who
have enjoyed an advantage (part icularly an
unfair advantage) more upset and riled than a
movement toward equalizing the situation.

Of course, even if the edge could be taken
away , they would somehow find a way to
regain it. I know a couple of guys who would
do it legally, by developi ng mo re efficie ncy in
the an tenna system, and that' s fine with me.
But the answer for many of them . . .far too
many ...wou ld be an illegal increase in power.
Don' t ever get the idea that the so-called
California kilowatt is confined to the Golden
Sta te. The overpowered stations are all over the
map, and what's more , everyone knows it. And
as long as there are people who are willing to
sides tep the regulat ions by runn ing illegal
power , th en I am solidly in favor of list-taking,
because it is just about the best way ye t devised
for overcoming the overwhelming odds wh ich
have been unfairly leng thened by these cheats
and chiselers.

MAGNETIC CAR SIGNS

W2NSD/I .

•
'-, ' ., •••• "M

$4.00 postpaid !

Put this magnetic call sign on
your car when you are on a trip
and meet the hams along the way.
Comes right off when the XYL
drives the car, if she doesn 't want
to be bothered by hams tooting at
her.

Send $4 along wi th your call
letters today. Radio Bookshop,
Peterborough, N.H. 03458. (USA
only please).
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Gerald Beene
Green ville TX 7540 1

M any power supplies will not survive a
shor t circuit. The reason fo r th is is

that in the low vo l tage supplies used fo r

transistor circui t work, a series transistor is
used to regulate the output voltage. If an
unusually large curren t is demanded from
the su pply. and there is no current limit ing,

F ig. 1. Series curren t limiter circui t.

A fuse alone will not necessarily provide
the needed protection for current sensi tive
semicond uc tors .

The simple two-terminal cu rrent limiter
shown in F ig. I will give instan taneous
limiting fo r those slips of the probe, sudden

shorts, etc. The use of a fuse in series with
the limiter ~ill reduce the need for a heat
sin k o n the transistor Q1.

The limiter is placed in series with the
line so the curre nt is fro m collec to r to
emitter. Though shown polarized in Fig.
2, the limiter may be used with either
polarity supply.

In orde r to design for a parti cular
maximum current, select R, such that

•""-
" ,." '"

Fig. 2. Block diagram of limiter in typical app lica
tion .

the peak current rat ing of the regulating
transistor may be exceeded.

Other than the sensitivity of so me power
su pplies to overload . experimental circuits
are also subject to damage if for so me
reason excess current is allowed to flow .

• U MITE A",." , •........-
dr

'0
0"

R = .6V
e I(amps)

and make Rb about ten times as large
as Re. CR I and CR2 are silicon diodes
such as I N4002 , I N6 45, I N2070 . or just
about an y diode ca pable of at least 100
rnA. QI is a silicon transistor capa ble of
the curren t to which the limiter IS

designed .
It works like this. Rj, is small enough to

keep QI satura ted as long as C R I and CR2
are not conduct ing. As soon as the voltages
drop on R. reaches O.6V, C R I and CR2
conduct and regulate the output current by
regulating the base vo ltage on QI .

Gerald Beene -
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Want to build a repeater?
Or improve your exist ing site?

Whet her you're a newcomer or an
o ld timer , you 'll f ind " The Rad io
Amateur 's FM Repeater Hand
book" to be the most valuable
repeater aid you can get.
The Repeater Handbook contains
208 pages of useful , hard-to-come
by informat ion, and it's wr itten in
an interesti ng, personal vein .
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Regula"y...$ 12.95 1 A STEAL at $10.
T he Radio Handbook is by far th e biggest

and the best handbook in print . Here is your
chance to get this great book at a substantial
d iscount, if you act fast . We have a limited
quantity on hand and when they are so ld that
will be the end of the bargain .
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that has al l original material rat her than just
reprints of magaz ine articles. T he hundreds of
cons truct ion projects were built specia l ly fo r
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A n te"n n

AA B-AM-F"t<l Modu la tio n Sut .. m
W2 BS P .l.n
T on ' u ....i"...,hfflt t ..c h nic.. l . rt lcl...bout a . " st.. m
Ih .. autho r .cluaUy u".... He c.. lls it "fr..qu..ncy
.!H'rlur.. .. , modulauon. T h .. m o st I n~r..st ln, p"rt
0 ' th.. a n ,c l.. 1$ th....u thor ·s clev... adapUllon 0 '
• ~~ pilon dru m for uSC' as. 10 m.. l..r ..avlly .

B.....Tuned C..nlu_Loaded Antenn.
W2 E EY .l.n
An anlenn" ..on b....o>nt.. . · lo"d ed wi lho ut h UIII ,
Ih adive e l.. m .. nt phy,;call~ p. .. ... n t a l th e
" ..nl o f the a n t e n na . T ransmipj"n line transr...
0 1 the . ead iv.. e le m e n l i. the ke y .

V.ri . bJ... l m ped."r .. Mobil.. Mo unl
WIEMV F eb
A ro ta. y swit r h wil b • I.. w ,.... pa .. 'ton un
eff..cli"e ly c ha n ..c th....... t ..h ,n' ,mprd ..n ..e 0' •
m o bil.. ant.. nna .

QUl r lt oStop and R ev........ Anl..n oa R o talor Cirru il
I'Y2AUC feb
A Sl m pl .. ro t m mod ,'i... t ion 10 malt .. Ih....nl..n na
<tn p ...- h .. n yo u w..n t il 10. A I.... le u you sud d ..nl y
r.." e rst' t he a n te n n a 's Iru el wit hou l Inrin ,
d"m" IIW to a ny t h in .. 100 hl,h 10 ..... c h " " m fo . ·
labl y .

T h .. Glo p Will Get Yo u if Y" u Don ' t Watrh O Ul l
W20LU F ..b
Th.. e ffe rts 0 ' lI" p (d irl ..nd ..rud ) o n ..n l.. n na
co n n cc t io n • . Conta ins .ufl......t,,,,,, lor m, nlm",n ,
Ih.. h k ..lIhood o f Glo p b u ild ·u p .
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18· in . Dipole ' 0 . I ~ Metus
K9LG H F .. b
Supenmall an,tenna ' o r diffd well ..15: incorporat ..,
t wo p rin led..., ,,cull r"du un, .. I..m .. n u .

Lo_~ T un.mllAOn Lin..
KH61J feb
A desc ription 0' Ih....ff....I. o f an . .. nl.. nna
lr" ,umi"';on hn.. •• 10__'. and a d iscu ssio n as to
Ih C' ins;,n ihc,, " o f $ 10" me"s'HC'men ts under
co nd ,t lOns o f" l" v hne.

Ho w 10 Meue. Yo u r Anl.. nn.
W2E E Y Apr
A . implr. p roved mrlhud fo. p ,·riod ic ..ll y r herk
;n , p ..rlorm.. nce o f a Iran.m ission h ne a n d
..n te n n .. s"lt.. m . Ca n u nco.,..r b u llS no l ind ,c al~d
h y sw. m..uur.. m ents .

1 /II_Wav.. Mobil.. Anteona for 2 m.. ' .. r FM
W2E UP Apr
An .. sp...1 de b..s an an l.. nn" of o ri " na l deSl,n ,
and. .,o m p s II o b, ....tl"eh ... ilh o t h er an l.. nn...0' ..omm..r clal manu 'actllre . In Ib e Buff .. lo aru.
Ih i. 1/8·wa,'" an l.. n .... h ... held Ih.. F M m..b ll..
&a,n . ...,o rd .. n r .. I!U; 1 .

5 /K Wavel.. nll h Ve rtica ls
WA li NG V Ma y
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equ.t ,on. ' or o ril; n,,1 de.;,n.
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Staff
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W ISWX J .. l
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Y02BO Oc t
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Swltehinlt Application.

K6M VH F ..b
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Ham Ex..h.n."
WA2ELA Ma'
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WB4MYL Nov
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. u p p ly PC b""'dl p lu l ..om put... p . intoul of . n y
c,,11 1..11.... . U optimi ...d ",ilh th••utho.·, "om·
put" •.

' ""

' ""ma.'-

'""hard !n

Th.. Sly Bum

M...u. in.lt RF Out pul
WA6CPP
Usin.lt a ..hupi.. m..I... to mea. u . .. w.ttalt".

WIIO Y F
All you ....Ily n ....d il lpa..., .

W6WYQ
RlD1HYP" lo w_pro W.. ."diato . Iha l i.
bu'ld. Good for mobil.. roolto p•.

Two R ...... iv.... from O n.. Anunna
WA6 UFW
An ..;..y40·m..... li " n . 1 .p li tt.. , that allo", .
m um ull lizatlon and min'mum lou.

Z L4TA H
21 dB c.o,n On 2 m.. I..T'S wlIh a
th .. " o nst.u..hon o f yali• .

Th.. L,ltl.. Wond... , Mar" II
W~ZBC Jun
Anoth"...lIffdw" llc'. a n t..n"",. T h os o n .. Can b"
fuhion..:! I.o m an o ld pol.. lamp.

Th.. 663 B..a m
ZL2ASJ Jun
Si r " l.. m .. n u n n 10 and It>. and 3 .. I..m .. n tl on
20m. Conltru ..!ion p lans w..... 1..1t ou t . bUI "·"H'
p.inUd in t h .. Ault issu.. (p . 1t31 .

Quart ..r·Wn" Top-Load ..d Mo b il.. An t..n na
W~AZE J " n
An ..ffi"i ..n t . shn rl qua,I",·wav..l"nltlh dip" I.'
an t.. nna 10. 20 m.. t.....

EI..vr n_I:I"m"nl 2 ~t... Circular Qu~
W4K AE Jun
A n..w IJP" ..f a n l ..nna thai .....m l t o ha , '" a 101
to o ff... .

R ..mol.. Q uad T .. nirllt
W6 AJZ Nov
How to lun... q uad stub from . co n trol boo
li l ua trd . t th.. 0ll'l'r.hnl ..o n lO l...

Mu .surin l th.. O , ll.....n"" B..I n Inc id..nl
And R ..n.." u d r o w...

VE1 BS J un
Th.. d,ff..... n.... i. th .. d,ff..r..n .... . lndud... dreuit
fn . m..asu ri nlt .C"fl .." t..d and f"r",ud .f.

T h" Eff...... of T"m~rat u." . n d F ' ''Qu ..nc y
On Coa '"al C.hl" Ln ...

W9KXJ Jun
A. l .ansmi, olOn .lin.. t.. mp.... t u . .. lD<"rea..... 10
d n... lOll - and v,c.. v...sa . Compll"atinlt matt.....
tn.. 101M. " ..1 0 .... as Ih .. o p.... linlt fr ..qu"nc y il
ra, ...d. In"lud " h••ts.

Im pro v,n" t h .. r ...fo.DUIn« 0 1 T..p-Tyll'l'
V..nl"al Ant..nn••

W2EE Y J u n
Th.. add,llon 01 .nolh .....I.. m ..nt c.n con",d ...
..b ly Impro . '" Ih .. 1>'".lo.DUInc.. of mulub.nd
•·..." c.l l . Th.. add ..:! ..I.. m ..nt un b .. . u tODUltl
c.Uy b.ond...."utlrd a n d • tr.nsmissi on lin ..
Iy ..... m u....d whi..h allo"' " ..mpl.. chan"..o ....r
Irom an omnlClI .....lion.1 t o • d ...... u.,.. .adiatlon
Pltt..rn.

cw
T h. Combo

K 4FQU J.n
A CW m o nito r th.t is in .tall"d b..tw ... n Ih .. k .. y
and th .. t .anllnitt... . Co n ta in l bu l on" tunoi.to• .
S impl... ~ff..rllve .

B. ..w 1 on 2 -. 2 M..... . Co..,ial Ant..n n.
WAORWQ ' . S" p.
Th.. t Ill .. il alludm. to Cali fornia' l " Bre w 10 2 '
b .." •. T h .. arlid.. d ......ibO'$ • b"...-..an ~o•• ial
an t"n na Ihal ~.n b .. fun 10 m.k" if ynu obtain
th .. can. as t h...u thor .uuuts.

Fou.·Wi. .. Inv ..n ..d V....
WAGeO B o ..t
S,m p l.. bul df ..~ti .... anl..nna for 40 and 80
m .. l ..rs.

Mobil.. CW
K6R A J an
A la n las lica ll y , t w.y to ...1 you.... lf "ill..d o n
• LOI "'0Il..10'I w.y.

A CW Monit o .
WB2 GQ Y M...
H",o' 10 ."t . 98.. o "" ,llato. modul.. to .. ..y on . n d
off with rf . U..... . vo ltal " doub l... . f p ickup .

Finl Claa K.. y... K.. ,.
W6BLZ J.n
Qu,..ki.. anid.. d HCrio..s • cui" mo,hfi ..a tio n to
mod..m i... . n 1O"'ll'I'nsiv" bu t ...adll y . ...all.b le
..bu... ••

LOI P..rlodJc Anl..nn. O...oianl for VH F /U HF
W30UQ AUI
T .............yl ..... fUl u.rd : 21 -~~ MH z, ~o--I~O
~H•••nd l ~o-4~0 MH z.

ATV, G..ninl • B..II... Pi ...u ...
WA 6 BJV Au,
PLanl for • 100d . nt..nna . n d IUlIO'$tionl for
oth". l la t io n improv..m.. n ll .

R"mou SWR Indicalo.
W2EEY Jun
{;on « nt,onally p la«'d . .. . m .. I.... of....n d o not
Ind, t .. th.. "'u.. Iw ' a t th.. Jun..uon o f th ..
....n " on lin.. a n d an tenna . R..m o .... location
o f th n....lf'd -pow......noi .... pon.ion.o f . n _ .
unit II Ih.. k .. y 10 lru" I w' valu .. ,ndlca Uon.

T h .. Low-No.... Anlenn.
WB6J NI J u n
Blaslinlt Ih .. ItI ..O'y Ihat a n anl.. nn••Iway. wo .kl
as ", ..II . .. " ..ivlnlt as it dO"1 ttanomittin.lt .
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A lli..d porta b l.. FM H..e.. ivr r
K9STH Jul
An l l.. a1l0 n 01 i\1 ~ ..d·, A-2~S7 po ck.. t I' M
r..c .. ' r .

T h .. Int..U,..e n1 0 ... o( 2 M..It'.. FM
KI ZJH Ml y
A .... n ..r.1 d.l cnpllon o( Ih .. WIY il 'l d on.. un FM
(II IS d,ff.., .. n!) . a.nd I f..w wordl o f wildom 10
,,",opl.. who ..r..n ·1 u...d 10 work in.. Ihro u ..h
rep..aun.

A Two -Ch.nn..J S" llch-Loe lo
fo r FM H. c..I......

W3DTN J .. I
Sim p l.. ladl.t t u , nl • 2 ·ehann..1 r1 .. In l o . n
, u loma tic ..,ann... ty p ... . n d p,o vid '" t h .. add ..d
u pabil il y o ( lo ck in .. o nto • ch.nn..l wh ..r..
• c ti..iIY il u nlr d .

w••

Od

.".".

.""......y

Y.'
po p..l..

..,
pm... ( 0 '

."",n Conlid. r·

( OX)

r: poawl for Eleetroni.,.

IG.. n ..raJ Info rm.lion)

YO - A n In w rel1 in .. OX

W9 KXJ

WA.ABI
A t"1 o r Iwo • • d ab o f white pa,nt .
p....Io!

K.... p ' E m Cool in KPO Canl
G 3 KPO Wa y
Con.llUttion d.ta fo r buildin .. lim p le h..llink.
for ..." .."m lub..s . Til.. >de. is t o .. xlend t u be Itf..
.nd rt'd ..e .. h..1 d 'SSl pa tion witbin Ih.. lub..
..n ..e lopp•

W2AOO
A t ric k Or Iw o fo r ..pd.tin .. Hul hkit '.
DX.3~ No vlee .il.

Y0 2 BO

EllY D iad IO T ..stin ..
K4JK W.r
A el.. v.........n l for nond" tr"cl iv.l y U.lin.. " bar'
... in " d ,od" 10 lea rn Ih.ir PIV _

P. o fn l'iona IF PC. From
Ho U_You r.()wn N..... l i..-u

K6M VH M• •
A m...n . fo r "'''lin .. h i..h -qua lil ,. p ri ntt'd " ir"u ill
w it hout th .. lim.-.:o n... mi .... a n d .. xpe........ da.k.
roo m p roc:..... I.

SUppr Siu .
WA 3 AQS M.r
M.ny li lll.. mod ifi.,. \ions l hal w ill e .. 1 Ih.. r..lIl..
...1.. 10 o ( H...lh'. Si ....r . bu1 wh iCh will ......1,.
mak.. Ih. ri l work bf'u .. r.

F.om Br..d bo ••d 10 Pr in ....d CI.eultl
Ihe Elly W. ,.

KI AOB F..b
A ,impl...yll.. m fo r m akinl PC. b y .. 'in .. . n
Xacto k ni f.. t o cu. a ro .. n d ori ..i",,1 arlwork .

Simple COmp.el 6m Band p.... F ill ...
WA ::>SWD J an
A h l.. h_p ... form a nee T VI (or 6 mel.... Iha l "0111
Ie.. th.n $~ to b .. i1d. T h .. tilt ... i5 to b.. insl. ll..d
in t h .. t rl nsmill..r ' , Iransmi.sio n lin ...

Go v..rnment S u. p lul
Sl ra i..hl F~om t h .. Ho ru ' . Mo .. t h

WA9A NW
Ho w 10 .... t o n th .. G o ..e rnme"I '1 I..~pl...
Ira in . How 10 buy: how to bid.

Im p. o ..- in l th .. p..rformane.. o f T rlp .TyoP
Vr rtl eal Ant ..nnn

H .m H.dio Ch....
WI EM V /l,JBMW W
Two sch ..m" for .nnoulln.. c h....
o "e r-Ih .... it p lay .

Whal H u n y HI PPt' n t'd to H. m dom?
W9HBF Se p
Th.. a .. l hor .oks .... h ,. w.. a re in Ih. I ....te we a.....
H...d ..oc:a tt" QHO .nd ...DOd b ..a m III oppOM'd
10 brul.. (or".. pow..r . and poin'" to 10m"
uneomlorl..llbl. eomp;o.ri...n . b etw.... n ham rad io
and eiliu..... b.nd.

W2EEY
The ad d , lion 0 (Ant..n nn)

T h.. Club for Blind Am.tt' .. ..
Cham p. l n . Au..
Pi c lOri . 1 . tory o ( K 1T P X. I he p..rk in ' R. d io Cl..b
for the Blind .

Vsin l Diod... (or Ad apti n ..
AC R ..la ,.1 to D C

WA !'> SWD J . n
Sim p l.. Iho rl,. a.tiele sh o win l t hc . i..h t w.y to
us.. diod... (o r low.vol ta l" recti tieation wh..r.. t h e
o b j.. " t Is 10 .. ... de r" la y . wit h an ." ...p p ly .

Th.. OX·3l1 R n is iled

Helpful H ints
Pro Pt'r U... o f Sili"on O.od...

IWA J ACL J . n
Ho w 10 ..... Ih••a linls o f d iod... in ,.o..r re" l if ie r
p.o j..cll. Ind ..d ... ''' I ltlwd a p pli" . t ion. (o r su" h
d iod.., .

AC S.il ehin.. wilh Self-Pow.red IC.
W2F BW No.,
A new approa"h .t o pow... , wil " h ' n .. o ( ."
_ " .. ,"' , rli II . 11 .... n a tt'd . pow..r ... ppl,. d Io d e '
an p rOI..e l t'd. IwUeh "o nlaCI .....ar II rt'du«'Cl ,
and I ..b.. h ..ater I,f...... tendt'd . IC••wileh al Ih.
r..ro t ..ru nl poinl.

Pion.... . H l d lo on tb.. Prairi.
W6 C XC No w
S.. n lim.. n lal rememb•• n " o ( E . E. K . ..blba"h
and Ih. "ontr'b ..ho ..... h e 10 Ih .. (i.. 1d o f
..ma t e u r rldlo .

Y• •

'"yo.. r
w il h

M.,
th .. m .....u m a nd • d ...c ript ;o n of
radio f..c ilitln Ih..... . In cl..d n

F a..,in.. tin l F u nd.m..ntal.,
T h .. T.mble J a r . 1 L. yd ..n

WB6.lNI Jun

E llilOn
A lo o k insid ..
t h.. amat"ur
photos.

W2F EZ

W2 CEP Ap.
Th.. o wn • • o f SI..II.r Ind U'.......... Ih.. lUn-
dow n on Ih.. w.,. p ri c ar" f, ..u rt'd in Ih ..
.. m .. l..u r radio pm.. . S t ..lLa r i. nO lon.... r in Ih ..
h...m b .. linelS. bul Ih.. .rliclt' II oon.. lh..I....
.pphcab l...

s., ryllia - rhe L..l hl l Reh. " 10 . y
WB2PAP
T.k.. <lnolh"r look .1 Ihose 1..11.. box... o n
m..lf, Ih ...... e ..ram,e job. Ih.1 .'. m.d ..
bt' ry llil .._. u ld b .. d ynamil"!!

In . ,. p .. n.i.... N. w S.. m ic:on d ..elon
(or Ihe Ha m

WA 7KRE Ap.
D n cri p ti o ns a n d r..p ' ..... n t.a ti.... ci t c ..ill (or .
whol.. fl oek o f re unl l,. in l ro d ..e ed ...micon-
d ue to .. lr o m Moto ro la . In d ..d d u . I,,," I.. MOS-
F ET , ....v..ra l pow..r . m p lifi , t h ,. " . t o n , ..."U-
Ii..... e iC . Ci."uits lnd..d.d: VHF .mp li fi..r , a .. d io
.mplifi..... lel.. phon.. I m p li fi" r .

London'. Sel..n c. M.. ... .. m
D..mo n l ltation Sl l l ion

Pl u l T ..n dB. • .
W20LU M' Y
A Quie k w. ,. 10 rela l. pow... t il d ecib..ls. a n d I n
....v m"lhnd 10 . caleulatin.. o n .. commod ity o r
t he o th • • wh..n one o f th e commodlt 'u II
know n .

S "ienc. F.it., S ci..n c.. Educ.tion ?
Mo d lin.. M. y
A. r u linl loo k . t Ih.. SChoo l" ,pp.oa('h 10
sc,,,n,, due. tlo n IhlO... d . ,.•• Good ru d in l fo r
tho... who ea....

Ho w Do H.m H.dio S10''''
D ..ad.. T rad..-In P. i.,., I '!'

S..llO " l i"lty H OI Com" • Lon.. Wa ,.
Sw. n M. ,.
Th.. theorY o f ba nd pasl fill.... a n d . de''' ri p tio n
ot Swan'. n" w.1I ..ntr y . In " l..d ... p ..r t o rman".
. p ..e•.

Biu ..r Knob' ( 0 . BIO li n P. rlormanc.
WB2 1CV Mar
An ..neap.ula....d ...n d o wn o n the (in d ,nll 0 1 •
h.ilh-<'OII prOl,am 10 h .. ""' n .... n .. ' n .... ' con'ol....
Mod r rn ",, ' r ner now ""-' Itny k .. o b . tin e r. m p
yo .. r Sl y l.. !

Gener~ Inlo

F• ..,inUin .. F und.m..nta l.,
Vo ll••n d H i. Pile

W2F£ Z Jan
Th. in t ..r,,~inl stor,. of Volta .nd h It "xPt'n
mrnt. in pl'·.ni" ........eh. O• ..,nb... an rarl,.
(.nd u oily duplieatt'd) b.u.. ry .

In l.. rrol'n.. hi.loneal (a" ta .bo.. t th.. Le,.d.. " Jar :
h o w 10 duplieal.. il ",nd mak.. ,.our own eapaci·
W L

Epoa'''' fa. E I..ctronic•
W9KXJ Mar
Ho w 10 51Ul a tritk fro m Ih.. p ro l.uionall and
use modem .. posie' 10 p ..rfo~m Ihe b ond ,n l lhal
o n .... h.d t.o b .. d o n .. wilh a hollOld..nn l Iro n .

COm..... n ll 0 .. F CC He oP. ur Pro polll
Sta ff Ma y
A point-by-po ,n l prin t o ( Ih .. F CC'. Dock..1
18803••10.... ...-ilh 1t'd ,..villOnl 10 mak ..
th .. lUI ... mo'" ,.. . II.l i" . nd ...Ii... 10 li v.. ...- il h .

T h .. Lo...· No illO Anl.. ....a

G ro .. nd S u pport ( o~ Ih.. Powd..r Pult O. rb ,
W1ZC Jun
Th.. in••nd 0 " '" of pro..tdi".. "omm..n ,ea tion.
(o r Ih .. most (. m o u , ait tont...1 in Ih.. world _

S..m b .. lomatlc FM Ch.n n ..l Se.""in l
WAlfQPM No .,
Usin .. ordi na.y nuhr. m o d ul th il ..n il eonn.c l.
to I IWOo<'h. nn ..l I'M I .a n l iv... 10 . Uow m o n i·
lorin l of both " h.n n ..l. b l • le.nni n .. uq.... nc ..
Do n not lo('k o nto a lilna . •

2_M.. I..r M in il n n lmilU.
for R" oP.lu V ...

WB6BIH 0 .."
A sl •• il h tforward. l impl.. lransml lte r wi l h Ii....
SUI" ...in l fi.... Ir. n llllo...

H" I " " "" - . .. F M Lo U _Start.. .
SI.ff D."
A co m p...h ..n.:iv . "omp.rilOn of Ih.. H.,rney 2
..... t ..r Ir. n ..,....... r wllh o l h". u nl'" "un..n tly
. ... 'labl...

Ma y
FM ril

Ih. ham

WA1EM M
lio,,", to ..o n n n the wo,ld ' l rlr.. 11
(Comc o) fro m eom m.., c"l ...m c.. 10
band.

An F M B...t Bu y

Optimirin l Anl..nna S.. par.tlon
In I'M H.. Pt'a1" "

K6M VH S_ p
If Ih........i"'n.. r.n.... o f YO'" r..pul. r un't
malch Ih .. outp..1 .,.pabihty . Ih .. probl.m eo ..ld
bt' d ..... ruililltlon. And eh.. ne ... a re you ca n 101....
"'e probl..m b y u limple • It..p • • monn.. Ih..
• n l ..nna. a ro .. nd • liltl...t Ih. r..put.r iii .. .

Super A ulOp.tch
K6M VH J .. I
Why IUlomati" p ho n.. pa l ch..1 a'" impor ta n t (o r
public I.e . vi Inel.. d ... "onlt r..c lion d.t.a fo r .
p;l.teh tha i d o v...yth in l .

R .. pealer A ..d lo ,
Tim_ 0 ..1 fo r Q ..a lily

K6M VH A .. ..
V,.. o f a cath o d .. follow ..r to pick ...dio d,...c tlY
(ro m Ih.. r..put... '1 dl scriminalor u n d o wo nd....
for .n .i1in .. lmateur rellY ' y l tem.

OyComm '. I~W 2 M...... r Min l_Am pli h ..r
s u n Sap
An ..... lua lio n o ( • r. ad y -mad .. I~W eta . C
.mp"fi..r lhat can b.. uMd fo r VH F CW 0. F M
.ppllc.tions, req .. lrinl o nlr 20 mW o ( dri VIO .

1..I" JlTUIO d C,...,uJ1 C lio' I D G.nu .lor
W1P VG S"o

(CW)

Low.cOIl O"",iltalor " I.. f"ute AI Unu . lor
(0. T u ..in .. VH F H.....in..

KI CLL Sap
A Ii..nal ....n .... lor wtlh _ VIOry r..hl bl.. .nd
r..p ..alabl.. attenualio.. d ..";e.. l or .di..ll in ..
r..ee i.',", fro nt ..ndlIO ma ..i ml n .....Ii".. il,. .

1 IS -Wn .. Mo bil.. Anl.. nn. for 2 m.. l... FM •
~EOP A p r

IAnt.. nn..)

FM- AM T.ansm,u..r.R.. .,.,in. Ali..n ..r
W3.lKL M I Y
A l il nal un","u , r thai c. n b .. uOf'd ,n conj unc-
tion wilh • trlnlmllt ..r 10 I' ro b ..at fo r
fr. q u.. ncy m..u .....m ..nll. Al lO u lul (or I li..nin ..
I'M ...eei .... n .

FET F..... mp. fa . VHF FM
WA4 WO K Ma y
Two l o o d pr.... m p d e rib.d - on.. for 6 and
th .. o t h .., fa, 2 m ..I Compl..l. p ..r (or mlnce
c co nnr..ction data • ..,h.mIUCI...IC. ar..
Ii n. Pr.... m pl a . .. ..ro ..nd ..d lt... wh le h o ff....
Iti. h pin, .... ... o f tu n; n nd limpllci ly o (
construction.

A Low·Band Fo be.. Monilo r
W6.lTT Ml y
110 ..' 10 m od,(y MOlo rot. ·1 o ld. no lon.... r u ...d
300 ty,,", ...c.. ,,'.... b y build,"" up .. l im p l..
supply ..nd diddlin.. wilh Ih.....c ..i..... O..,m IIO• •

T h .. Wi..h,la A .. lopaleh
W.OKV Ma y
Tlt'd ,n wilh th.. local r"ppaler . this phon.. p<ltch
r...,.., ..ee ",ppro ul f,om M<l B.. ll. Inel..d" d ...enp
l ion l o f Ih.. pateh and 1..111 how M.. B..ll will
c:on n t'd in to loin. alon.. wil h Ih.. 'd .... .

A Wo~d A b out R.put . ..
WB2AEB A p r
T h. t rend 10' t he fu lu , .....ml to be to u... I
compa tib l. d.via tion 0 1 bol h narrowba n d /ln d
wideband ri ..o: th il il ICCOmplilh.d with I puk
de..iation 0 1 <lb o u l 8 k Hz I I the r.pelt.r Uln·
smiUe,. Oth. r tr.ndl I n d c hu a c te riiti c i 11.0
no l . d . Included wilh the r.p.a l.. r dir.. c tor y.

Con lro llinl R _oPa t..n wilh Ton...
K6MV H Od
B."e r"P<'.I ..r co nnol lo ..ic , .. nd how 10 ... I .. P.
to n.. co n trol sy.l.m (o r l o ne -b u n l or whi. tl..~n-.

( A nt..n .... l)

T h.. En.. e '" o f T emppr.t..re . n d
F r"Q ... nc y on Coaa ial cab l.. Lo..

W9 K XJ Jun
(A n l.. n....)

BiCI:'" K ..o b. fOl" Ben... p ..rlo.ma n ....
WB2 1CV Wl y

(Ge n... al l nfo~malio.. )
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'""

''"

No .

' ""

A",

'""

M"

F.'

M"
instud of

(FM )

(H.lp fu l H lnl.)

( K~ y ..n)

Th.. Dip Lilh t

IC.....)

An I'M " Besl Bu y"

t hai us... lamp i ntensilY

m.. lp luillints)

Mo.. nl Th.1 Mobit.. Ripl

( He lp fu l H"'ts l

Ed"~'I" Id iot Lilhts

f ,",~lp'u1 H"'II'

li lA W. " ....n.th V~rti••b

A Mobile CW Tr...smi l l.el

Tb.. 21.minuu Mobil~ L imit...

( Mob il.)

VE3ECU
A l.id..J;pp.r
a m..""r .

W6AJZ

KflPV

bV 1" 0" 12 - The Easy W. y
K3GSV sep
H'Ih "",""nl r~llllato. th.t u.... t ...o I....... to.
.nd • zen~•. B..II.e, .pp....ch than Ih . " d ro p p in l
re...l o, · · id .

Semi t o .... li., I'M Ch ...n el S.,...ninl
WA$Q.M

EAGNGV

Wl>WVQ

No .... l Ham Rad io P. oject.

Con" ertin, th . 4CX IOOO into. wmp
K 3QKO J."
A cJ.."... la m p for Ih~ ham'. ham. E" e.. has •
. ... it.,h f..h ioned from. ",o• • i.1 conn..c lo,. Be t·
te, not to use. n~... tub.. fo, t h .. lomp . tho",h~ il. ,11 h.". IOm~wh.t of .n imp.tt o n th.. to ta l
.....t o f t h .. prol""!.

T . ... ...... "... Com p.nion

lnstallinllh~ S ...... 2~OC Noi... S I"'n .....
WA6CPP

(Anlennal)

Quart~,·W",~ Top-Load..d Mobilol Ant~nn.

W~AZE Jun
(A nt~n",")

In . ulh n . Ihe S....n 2:10C Noi. .. Si"'n.r'
WA6C PP

W1 S0H

H"lfo.d

WA1EMM
WM)

... H.m· S'yl.. Burel.. Alarm for Ihe Car
K2JLD May
In,,,ri plion 0 1 • ",hem. for loiliO/l p,o'l>"tt,,·..
n& Ih i.." ....

A Pr.~ ti~.1 DDRH Anl.. nn.

( A n l.. n ....)

T h.. 27·Minut~ Mobil.. Limit..,

W7S0H May
Ho ... 10 build a n d l.",ti " .. n o i limitu. A. a n
. 1I..r na !iv•. Ih .. a u l h o • • ho wl ho t o mnd if.y . n
" ' lstin e B,shn pt ype n o ,se limjt~r , T h.. mod,fica·
tlon tak~. 71 m 'nut....

V.rlabl.. · lmped.n~.. Mobil~ Mounl
WIEMV

(Ant..nnu)

7 /8 ·W",.. Mo b ile Anl.enn. for 2 m.tu FM
W2EU' Ap r

(Ant~nn..)

RF R;vi~ra Sl y le

Add S po t lin . to you. VFO
K8BYO M...
(;"I~ .nd sim p l.. t ..c hn lqu~ t>:.1 1.1s YOIl hu. Ihe
"fo w,tho"t u.n.mittinl .

H""e . ....cun.. nt Ch ar&inl
KIY UC M...
Wnh .n .Imo l t loolishly si m p l.. techniq ue yo ..
an ,u~~~,,"f ll ily .~.ha..e o rd ,....y dry c~l1s• • nd
....k~ Ih~m ho ld th.. ..ha.... " '''' 'nd ' I a in.

Sinll~.Sid.. h ."d o n Ih .. A ll_W ave R .dio
W7 CSD Apr
A m .mal .. .. t unabl.. ".dll"lo. provides .n ideal
o< ' " r c. I", .. b H t·frcq u .. n ey' . iK na l. and .1I0w.
you to h"" r c"d" a nd SSB. ,m a n y ...Ir eli""
. ..~..h'.. r w llhnul m.kin, mod, ',,,,atio n . to yn u .
Ilo re ·b o u l h t IU'.

A Lo ..· B.nd Poh.... Monito.
W6JTT

Noi"" Clipper.
A Noi. .. BI.nk... Th. t Wnrk .

W8RHRApr
It DOES ...n rk ...b ul th~ articl .. IOmeho... , ot IOtO
print ...il h o u t ..I", edi ted . and Ih..e .~ IOm~
~rTOn. Tbose who ",an i 10 butld should drop'
ard to edito, 01 1 3 to 1..1 . I•• i&hl.ene<l Ollt on
d'''''''..p''nd... .

K9BDJ M. y
T he Story o f • fILLick ... ...n ...•• p,oblema .nd how
1M Ir . c...:! Ihem d o w n in ord~, to eliminal~

mobil.. in t ..,f..""n~e .

W6RLZ, ,

T he C.mpe. - Mobi lf' .nd I'ortab lol
WA9EHE F~b

Ho ... to le i th~ mOlt OU I 0 1 • h.m .tation w h~n
you o ... n • u mPf" . pl~ nlY o f •• d io •• • nd like to
1r. "..I. lot.

,,"

'""

'"'

No .

No.

,,"

A",

ICW)

Mob••
Mobil.. CW

Vlpr• • II T .llu !

(H u mo r )

Od
<'Ou p'" 0 1 . nod rf .mplll l.........n l
IC.. On~ for 6 m~t~.....no t h .., for

sq .... . ~• • nd pWlool h .-i t h

(CW)

Lnw.cost A"tomati., Ke ye.,
A F irst Pro;"d

Lo...·Cost Alltom.tic K.. y• .,
A Finl Proj" ~ 1

fCW)

t.o...co" I'"",.lion G~ne... to,
lor Ex.penmenl...

WBOIVL

KliHA

St.,f

WB fM Y L

( H R P R OJ)

W2 F EZ

KICLL
Dnaibu •
"'...,penli" .."'. AC S.itcb.... with ~1f·Pow.....d lCa
W2F BW

( G .. n . lnln . )

GolchUin

The I'h....·Loclted Loop Comn of A.e
K~JKX Oct
A ..e.... IC .nd ho... it c . n b .. IlHd in 10m .. pr..U y
IOph"t ieo led c irCWtry.

K.,~

T ....~;.,.e' Comp.nton
W6,\.lZ. J.n
Th" tS • ~nmp lf' t~ con tro l conlOl~ . n d . ~......., ry
lor th~ tr.n~",~, th.t dn~IIO 't . I dy kJ . ·..
~.....r., t hin l . It ",dud... " o m pr esso• • pr mp. ..I. ...
ImnlC k~y~'1 phon.. p.Uh ••peaJt~r . "'ock••nd
Ih~ kiteh ..n. nk . 11 In o ne nut PJck'I~.

CW C.n Be F un

So lid-St . te T..n.~eiv"l fo. 400 M .."'n,
th.. SST·I

W9ZTK No ..
A m od.. .. ,.;red Q HP ri l wil h buil l';...wr b ridle.
CW. m ON tol. Ifas IC. In . ud lo .nd rec~......
...u o ... .

N~w Linear IC. for tM H. m
WA fKRE F~b
A da.n.t ....... rth d ...c ri p l ion of Mnl ola·. Itt...t
IC. do~ .m.l~ur•••Inn , .-i l h .., h~ t'~1 bftO'd
from Motn.n" ·1 . p p llca tion not... . Includ...
po... tr supply .nd .e~latnr d.~u,ts••mplifiul _
modu"to...

A LoII~.1 Apprn.c h to Su.plu. Bu y in l
K~JKX M ...
Ho w to iden l"y . nd teot IC. ~ommnnly fnund in
th~ . .... p lu. mark ..t . .In d " d eo . n "xlremely htu.t..
d i l~u..,on n l Ih~ pnn~,p l,," 0 1 lOli ~ .

Low "r~ttu".cy I_F Mod" l.. Vii<>. IC.
K IC LL M.r(A~
o...,...;.,.t inn o f ...... t th~ . ul ho , , ....11 is I h ~. d eal
..., . Th.. t~U Indud.... "e.y l nod d.....rtahon o f
th~ in••nd outs o f .UC'h popular j·ts as f~~ kH z.

Hi. h . h rtor....n .... I'owe. Supply U.inl
.n IC Volt••• R.,U"to.

Kl)ECF
c-aov Jt up t o ~OO mA I.. . ti .. y p.~k'le .

A.. Im pe d...c .. M.. lti p hn lor the YO M
K6DQB
U.inl a n IC 10 do Ih .. Irick .

(CW

T il... V..... tilf' IV Tnt.u.
WA2 1KL ~p

This . n i" lf'lisu pin d" m. lo r the "om mo n ICI
. nd d~s<;nbu lim pl.. t for ch_in. dilit.al.
IIn~ nd counle . IC...

Und t.ndin. and Ulinl lnl.el••ted Ci. cuits
WfODNS Oct
All Ih.. buic. ; ... h'l . Ih~y . re. ho... Ih..y·r~ uHd ;
why Ih ~y ·r.. uoed. -

IC M&rl<~. G~""r.to.
Kf BBC Oct
Sim p l.. IC d rvl ~~ lives mark... oil n.1 ...h~n yo..
.ppro.ch th.. ..dl" of y n .... . uthorb.e<l b. nd.

... . cti~a1 IC HelUI.tn, Cl••u ;t . for H. mI
WB7 EGZ o«
1'0 • • ~OO mA . u p ply .

IC. for A .... I.e .... V ...

Solid.s. 1.e Eact"'.
W6VVV D.. ~
IC. ·. nd I•• n . iltors mak... Ihi. SSB .. x ~it..r
mod..rn . in ..xp~nli v....nd ..,fiden t.

(CW)

B. ..·T u n..d C..nt..r·Load . d Anl.. nn .
W7EEV J",

(Antrnn..)

SS R·A M · ~·M Mod u l. lion Syst"m
W2 BSP Jan
Tonlue_in-c h••k te~hniu l articl.. abOU I ••yot~m
Ih .. a Ul hor .~tlla ll y ....... H .. "'a ils il " lrequ~n", y

.p.. rt ~ modula tion . Th~ mosl i nt ~.eot"', part
of th \l CIol IS the . u l ho,·. ,, "'ve r . d.ptat,on 0 1
• M' pilon drum fo . ...... as. 10 m .. I.e , "" i t y.

WA2 1KL
Mak... line.
q .... lity .

''"

'"'

' ""

A",

A Soldutnl Gun Tip

H u m o ,
Th.. "' .n"oc-rlpt G . .....

St.n
E","y 100<1 .rt.~ ... ...15 '15 du~ rew..d .

WA6C••

D..·H" Your VTVM
WAl)F,.J Jun

A qu.rk . n d .,. ...." t o " Iun il " I'.

Two R ..rri hom 0".. An....nn.
WAfOVFW J .. n

(Anl~nn..)

M....ur;..1 HI' Oulput

WB6PKA
Usinllil"u·pl. l...:! ... i.~ for 101d"rin,.

MOUflI TkJl Mob.1oI RIIlhI
Kfl.V . . A,..
Th~ nlh l kind o f m o b tl .. ' ..Ilallatlor. will . ...u lt ,n
b iu..r Ii l n.ll. b ..ltor. 0 !>f" ' !.Of ...f~IY • • nd m o . ..
l un in h.mmi"l o n 11M .-oad . • ...

ATV , G ..Uin•• B..tt... 'klu'"
WA li8JV

(Anl..nnu)

In.I.Umllh.. Sw.n 2liOC NoI... Si l........ .
WA fOCI" Jun
Pi<:lo.I.1 Ito .y I.. UI ho ... tn d o it nra Uy.

VKfSS
A n o kl ti...r b.re. hi. f. np.

Cod.. P...~ti..... I. B.by T .1k
W90XA ~p

Som~t, m ttln...... ad". ... lal~. tn b~~ominl •
"'m Ib.t n ·1 ~v.n IIxtO'd .n Ih . man".I• .

IC Prnjectl

F,..qu..n cy S yn t h ...; .,
Th.. Mnde rn W. y t o Conl.nl Frequ~"~y

W2E UI' I' eb
' I' M)

(A"I..nnu)

Con"...t inI2fV DC R.. I' YI to IlliV AC
Dou&1" Sf'p
Th~~ clrcuil• • nd • bn.. ' .rticl.. n n ho ... t o
. ..compli.h Ihiltalk .

Re" ReilY' fOT UHF/VHF Co••tal Swilrhin.
W7CRY _ Sop
Ho w to ..... ......... ... Ia YI in pl . c.. o f th~ ~ . pen.." ..
coax. ~lay••nd l ei b .. uer ........ll perlo....... n .....
Includu I...quen~y lo a .nd ilOla1oon ~un"~'_

NUl... C.bhnl Wilh Nylon Cord
WAGA.I 0"1
Use o f n ylon .nd h~.t to make it nnl.

Impr.... ln l Relu"tion in Hilh Voila... S" p p ll...
K6 BW Od
Sh o r t in . out the I ...... ,~li lto..... ith • d el. y
c irc" it 10 Imp. ov.. pe.fo .m.nc.. 0 1 • h ilh-vollaU
~,uI.te<l p o ...er ."pply .

C. b b"'l .. IhJl C.bb•• to.
W2KI'IE No"
Vii" . WW V 10 alib.Jt~ Ih...('('..i"..r 100 kH z
a lib rato . m o ... . ""u..t ..ly th.n it h u ~,,~. ......n
""lib" l" b~lore.

Sohd-Sta~ o.lta·F Co..tn>1 for
SS. lE"ril""

WfNVK D.. ~
Ve rn ,... t" .. , n l ~lim"'.t"" d i. 1 b."klash .nd o t her
I"ninl . n o .... li... . nd I i"... preclsinn ".ri. b l..·
t ...qu~n~y .on t ro l 01 o p e•• linl . 101.

T ...o·Te.min.1 Cllrrent Limiter
. ........ . De~
S 'mpl....." .. eirc llit hold l curr .... t 10 p fe l ev~l.

Th.1 Cont~' 1 Cru~

Holford N. y
H.... I.. mod.ly th~ ~• • ' . " id io l I..M " w..nml
....~m by . d'plinl' b .. rn. to wmpl~ """ n1 il .

Co n Ad.p~r - V HF t o . NC
W9MEV J ..n
A ..q .. i..k l.....rt icl.. Ihowl ho ... 10 ~ombin ..
f.Uinp t o I rl . p . of.... ion.l loo k i" ••d.ptn,

Ho . I Hu" the Rad io Operato'"1
H.ndbook .nd Found H.ppin~.. . . .

Johnson N.,
Th.. . Iltho, '••IO. y tl f h o ... h~ ....u l e red h.m ••dio
Ih..ory o"...nilhl .

Bo b·Bo b · Bo b b ln · Alonl
K I YSD M••
Utt... ch.n••nd h il...iou . co n fusin n fr o m Ih .. Pf'n
o f 73 '1 o nly in""ne ,ul ho• .

V.dul C.bl.. CI.m pl
WA6C.. JU"
A brilk Iho , ly 1.. lh nl ho... 10 u ... h o ... c1.mp. 10
hold ~.bl... .

C.m n" I1" "
K99AZG O~I
Ho ... to bUy lo t i o f h. m , u ' ... itho u t lellinl t h ..
o ld lad y kno... .

Clinkl In • V.~uum

Dun.... De~

A In'''- p•••• u re ••lid . for .. i".....10 r fM h .. b .....n d s
to . h n w "'''' h o d on 'l 'hI rad.n . )

H.ml F ..n ny Bunch n f P.ople
K3KMO Du
A f.. . n f th.. p"radou1' th.1 m.k.. 11 ... y 10' us
to I, u lh JI nllrst' I"....
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,.,

Od

Mu

'0'

,.",.,

••b

' "

,.b

'.n

that

( F M)

( FM)

C W Can B.. Fun

(CW)

Altieod Po rta bl,. FM R,. .... ..,..,

The Gru n dill "Sat.. lIit,. ·'R.. c. iv••

Encoder, for Subaudibl,. . T on..-Bu..t
0 . Whistl~n V ...

Inl,.u al..d C i.cui t CW ID G • ...,ulo..
W1PUG

(FM )

(No vel II R P. o j . ,.U )

(CW)

K6MVH

A Two-Cbann,. \ Se..., h_Lock fo . FM R ......;".....
W3DTN Jul

( F ~I)

Su pe r A utopatch

ControUinl R.pe.t,... w ll h Ton,.•
KfiMV H

Solid ,,>ut,. IO_Minute Timer
WB-IM YL

K9S T lI

A R"peal,.. ControU,..
A"WA4YND

IFM)

A Word Aboul R"p"at,...
WB2AEB .,.

( F~l) '10 .... _••

Th.. Wichit a AUlopatdl
M ••WeOK V

( FM)

Staff
A n "ulua!lo n o f a po,tabl,. . ,.c ,. iv..
e" ..ryth in l. in dud inl .t.abl,. SS B.

(F~ll

Th.. Kni&ht·Kil RF G ..n e rato r
WllKXJ Aug
A n Halua t i"" o f the K G ·f;!16 sillna l lI.. neTa to •.

D yCo m m '. I ~W 2 M,. .... Min i_Amplifi.. .
Staff

(CW )
R "e,.ncy - a n F M Lal..,'i taner

Reviews

Staff
( F~1l

( FM )

A Look at Amateur FJd Sta n d anl .
WB6DJT W...

( FM )
A Worlt S e . io " o n the W ic h ita Repeate.

WODKU Ap.
Nobod y kno w ' a n r bell'" t ha n th.. n put ,.r
ow",.r just ho w . " Ilio u . ly Murphy ' l law••n
fo!low..d b y Natu,.. •.•

FM R " piPa t ,... U nder Fi. ,. From F CC
Sla ff Apr
T h ,. f i•• t p u bli, hHl notic .. o f F CC ' I infa m ous
no,.k,.t 1880 3 . Sk..ICh y b ul ......ntia Uy ac.. u .ate.

E :umininl FM R"piP. t,.. Operation
WB6DJT Apr

IFM )

2 _Meter MI"itra""mittn fo r Re pea t er 0 ...
WB6BIH D e c

(FMl

73 Comm..nll on FCC R,.peat,.. P.o posa l
Slaff Ma y

(G,.n,..allnfo .maUnn )

(G ..n ..rallnformalion)

The Inl<'UiI..n l V ... of:1 M.. tIP.. F M
K IZ.lH Ma y

(F M)

Oplimizinc Anlenna S,.parahon i" F M R.. peal<'u
KfiMVH Sep

( F M )

( FM )

R,.peatIP. Aud io : T im ,. Out fo r Qua lil y
Kfi MV H AUI

(f"M)

Dindo.y of A m ..ri can Op,.n R ..peate..
Star r Ap.

(FM)

(f"M)

Ton.. Decoder for Remot.. Switchinl Applinl ion,
K6MV H F eh

W6ZCL

Repeaters
S.. ninl V p th,. Ton,.-Burat Sy"''''''

W6TEE

Od

,.,
.,

A ••

N.,

N o'

,.,
MH • . In'

OR' '.n
C W oper. tion on 4 0 m,.t,. •• .

(lC P. o j,.CU)

FET Pr"'m ps fo. VHF

(HIl

Diff...,. nti al J -F ET P....mpli fie.

KICLL

(CW)

VHF AM Tr an . m ltte r Vlinl
Low-Cost Tranll,to".

B.ub.k..r AIlC
If it ·U wo.k 0" AM it 'u work o n FM .

IC. for AmatIPur V ""

W9ZTK

Gold , lein

WA3JBN
Two ...mpl,. ril' for

W4KAE

W A -IW D K

WfiBL Z
(CW )

K9 V X L
A . u p,....,.I ,." ...at ,,·.. ,.,.c.. i.'" , for -1 3 2
dud ,.. PC layou t .

I-F FiIt... . Con vut... . AVC " ld .., I"
Circui ts

K IC L L May
Th.. ""c.ond ha lf o f Hoising ton ' , l,,·o-a .lid.. I..riu
on t h ...dul I_f . T h ll one ,"dud ,.. br..a d board in l
th,. com p l.... I-f . Ylt .. m .

2-Meter Minitrana..... t tIP. for RepeatIPr UM
WB6BlH 0,..,

( F M)

(lC Proj..ctl)

2W 6 M,.tlPr Tran_ner
V.inl tb.. He te rodyn.. VFO

KI CLL Nov
Br..adboard d esil n . t un..u p. a " d perfo.manu o f
M " c ower l ta l " on 6m ...Inl a 1 3 tranll. to • • nd
a Itab .. vfo circu li .

Solid-Stat.. Tran'ceiu. fo r 4 0 M,.I....:
th.. SST-I

(Powe• .'>upph... )

R F A p p li..a ' iooa o f the D u al-Ga ... MOSFET
S" Nov
,\ p p h c a u o n aU"Mh o n. from Ih nlin ....rinl
d ....k a l F a".child Serru,.o nd u CIO In cludes ,.,.-
.......,.r ,. irCUlts a nd amplifi.. ra l or V HF .

Receivers
Snlid ·St_le Doubl.._Ba nd w id t h T u n a bl,.

I-F Co n v..rt,.._
KI CLL J a n
A l uod tunabl. ,.onv... t ,.. can ge t yo u a ny
f...Qu e n c y o r band in lhe V HF . anc" you want.
ThIS a rl ic le t,.n. how. and it indud..,och.. mal.ic• •
part. lists. and compl.. t<; i"'lruc lio n • .

D ,.lu".. Il..,.ei v,.. G a in Control
V U2JN S ..p
Improving all" ·. I o .ma n ~ .. ;n tub..-typ.. r,.,..,. i, ·...
wilh (h,. ..d d il ,o n 0 1 a t .a" . "I". ,.o " t . o l Cllcu ' l.
I"clu d ... cha.t I ho w inc 1r3 ,.ki"l cU"·e .

A V,. ...... til.. and Stabl,. MOSFET
COnV,.lIe r fo r 14-1 MH z

WB6YVT S,. p
A lo... -" o i.... h ll h perfo.man..,. ..o n , ·.. . t .. . wit h
,."c,.U.. n t la in.

Th.. Ph a ... · Lo c k lPd Loop Com... of A I "
K~JKZ O ct

t iC Proje c ls )

,

A 10miCB P.ump
WA 3HMW J an
Vsinl" s u . p lu, I Om p.u.mp with a sJilht a ...o u n t
o f ,.o n .... ...:o" . n.. t.ail s includ,. po ... e . supply
instruction ' .

A S ,m p l,. Ie Q -Multi p lie r
W2 EE Y Feb
V ,mll a n IC o.pa mp fo r a Q · m u lli p h ..r .A d va n la I U
includ.. sim p licity. b .oad ranll" o f o p e ' at lon a nd
' ·a.lable Q a nd " .."kin g tr,.q".n c y . .

Hich-P <, .lo.manc.. Conv..rt,.. fo r 6
WA9HES F ..b
Tub..-ln'''' con , ·...I... u , ., Nu,·i.to• . Th.. arlicl..
may be ll.'Om.. u lu . b le Ih e la.1 lube co n ,·,..t .. r
ci.cuit ,.v,.r publish..d .

Lo. Fr" qu.. ncy I-F Modu [". . Usinl ICI
K ICL L Ma. / Ap,

(lC Pro j,.., ts )

Hilh P..rforman,.,. I · F Am p l.oll,..
a n d AGC Snl,. m

ZL2 BD B Apr
~·n. CW o . SSB wor k, you'U hnd t his syll" m h a.d
tn b ..a~ ",i l h .i tl fasl-a tt ack••lo w·d..,.ay ~ ha,.
a c.t ' ·rl . t , c•. A w.d. lat , tude o f OIale gai n IS u.u. ..d
w ' t h both fo.ward-and .ev...,...-acting al" ..Ie 
m ..nt••

11 0 1 Carrin D iode Mix..r Con" ..rt,.. 10. 2 M.. l<'lI
WA6S CT Ap.
Lo w n o ...... h ilh Jain. e" ..e ll,.nl o" ,.rload ,..Ii.t
a nc.. . a n d a ve ry h'lh d"I'''''' o f ioo la h o n comb,n,.
to malr.,. Ih...ho t carri,., d ,ode particularly altrac_
t ...... for. ar, p hcati " ", in ,.,.c ..,,· and con,·..r t e...
Th IS alllC e h a 'lood PC layo u photos . IOC h ,.m a-...,..

Od

'"

Od
a MOSFET
0 ••,.puter

......(IC Pro j..e lo)

IC M ...... G ..nen to.

(l C Projec tl )
Solid-Stat.. Io-Minut e Ti<nt'.

6V From 12 - The Easy Wa y

(Mob il.. )

K4BBC

Holfo .d
IInw

A Ha....Sty l,. Bul'lla, Alarm for the Cu
K2JLD May

( Mob ile)

£du,.at,.d Id iot Ll&hll

(Help l u l lllntl)

The Con.umm ale Console
W B2FBF AUI
In ueasinl '!.lotion e fficiency a n d enjoy ment w il h
• b ,oad ,.••t-,ty l.. consol.. . In d u d ,. ·, pla ns . n d
II.'On.h"uction d . u .

WB4MYL
Plans. layout , a nd PC pall,. . n for
Um,.. for v.nou••tatlon fun ,.tion.
a p p lica ti o nl .

K3GSY

Power S upplies
S im p l.. Ben,.h Pow,.. Supply

ZL2AMJ J an
Provid e . tour o u lput voIUI"" th,.... ,.urnn t·
ov,..load limi ts. The tu hnlq un d,.~ribf'd n n b ..
appliHl to Olh,.. pow,.. 'uppli .

Prop,.r Use o f sm D iodn
WA3ACL J ......
How to \1M th.. . atin 0 1 dlod .... in yo W" n e tifiu
proj,..,ts. In.,lud,.. SUU tlPd applintion.s 10 • • u.,h
d iode•.

Mo n NotIPa _ D iode Stacu
W2BDG S..p
A d ncn l?lio n o f GE', hilh·pow,.. (S kV al 300
rnA) r,.cufi,.. module••

U.in, D iodu for Ad aytin ,
AC R,. la y. to DC

WASSWD J ....
Simpk' shorly ani.,)e showin, the rilh l way to
\1M d,od.... tor lo ..-volule ndif.ca tlon when th,.obi,.,,, is to Ule d e nlay. with a n ae supply .

He w Linear IC. for tbe H a...
WA4KRE F e b

(lC Proj,.d.)

Tu.rnin, lhe AN/GRC-9 In t o a Novice Ril
W6,JTT Mar

(CW)

A Simpl. Bias R.,u latO. for Linear A mpllfllf'
ZL:1ANG Apr
Shun t "",ulatio" for bias . u p p lie. n fle.. the
adv....Ule o f lo w eon.lant ,.W",.,.nt drain . a nd it
~ be U5<'d wllh t h ,. n ,.rl,.N M - till now - ,.la..
B a r>d AB2 lin,..,....

V aeuu ....T u be Load Bo .
Ash,. Apr
S.,hemaU.,.. photo.. and .,onstruction d,.tail. tor
a po..,.. supply test ...1 • ••

Power Su p p li,.. From Surplu. COmponen l.
WB6BIH Ma y
Lo l. 01 th ,.o.y and a le w ochemall,., fo r con
v.. t Unr; old lW" p lu. junk into lom ethinl u I.ru l. If
y o u' .e a m alh,.matician . lh l, i. ,.... ta ln ly yoW"....

A IOm /CB Pn amp
WA3HMW Jan
Usin l a IW"plu , 10m p.ump with a . h l M amoun l
0 1 conv e rs ion. Detail. In c lude pow..r . u p p ly
In,t ruc tion• .

Sim p le R ..,ulat.d Pow,.. Sou.ce fo . IC ,
WIRAN o ee
Relulato:<! pow..r .upply u linc ..,riel d iode. (not
•,. n,...) t o live pr..c.... "., 11,1,., 0 1 ,.,.quire<! vo lt a l ... .

h uti...... IC R"lu la to. Ci. ..uiU for H a....
WB2EGZ O ct

(lC Projectll)

hnprovinl R"lulat ion In Hlch Volta,,, Suppli...
K6BW O ct

(H..lpful H int l )

D ifferential J-FET Pr.....plifi.. r
W 4KA E N o v
OniKn, conn,udion da ta . and p e rfor ...ance
curv.., for a low. n o i... p . ..a mp u Oln K a" RCA
C A_30 2 8 J -"·ET. Indud... ""parat,. power , u p p ly
circuit.

OR'
.. Quaz.... QRP 40m DsB Tranlmilt ,..

WA~WWN J a n
Good lo .... · powe. ,ig rur _id " b a n d o. CW: u .... 4
Ira n sisto rs a n d .. n a ud io "m"lifie. modul• .

PO.... I ,. SI.,mp TranomiUe. fo r Sil,
KI CLL M ay
Compl.. tIP p lanl - indud"'l parI hSl . la)'out .
schematic. • nd co",""uc" o n d ..uLi. 10 • • tran s
mitt.. r l ha t t, .n "ilhlh o f an Inch thick ., r>d o n ly
3 /4 in . squar... This on,. .,.alb "' ....k •• 100.

H\&h -P..rformance Pow..r S u p p ly
Voinl.,n IC Vo IUI" R" l ula t o r

KOECF Jul
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ss.

Twnlnllhe AN IGRC-9 In to a Novice R"
W&l'TT Mlr

(CW)

An In~",pensl"~ RF W.It....w r
WB4MYL Mar
Simpl~ ad.pta lion of a piec~ ot swplul ~qUip
m~nl.

( FM)

Con,,~rtinl th~ Sono buoy to. 2W FM Tr....mitt~.
WIBYX M..

( FM)

''''

,.,

,.,

D..

F.'

..,

'"

No.

'on

No.

,.,

N o.

..,

..,

'.n

(I'M)

(Ant.. n.... )

(A n l.. nnal)

Biblio...phy o ( SST V

Cheapie 6-M..ter HIIf G.llon

t T••nsmiU..n)

VHF AM TrlnsmlUa. U.in.
Low·Colt Tr.nll.llo...

( F M)

( Rffai,_ )

Panor.mie Recaln ' forVHF

( Q RP )
Lol ' ..n odie Ant ..nn. D...i ...

for VHF/UHF

Dltfe ranti&l J.FET fr"mpllf...

( 'ow... SUppUfl)

2W 6 Mete. TrarumlU..r U&lnl th..
H..terodyne VFO

(Q R P)

( CW)

Solid-Sl.t.. DOUble_Bandwidth Tun.ble I·"
Con....mn

("nl~nnas)

Low~1tOseillato... In'inlt.. AU..nue to.
fo. T u nlnl VHF R . cei......

ATV : G.. 'tinl e B..u •• Pi~tu...
WA6B.1V

W4UldF
Compl..r.. dir.. cto ry o f artld"l.

Im.pro v..d Color Tr_smilllon - SIOwSUn TV
WtUMF .1'011
Ap p lyl n il Ih .. princip l,," 0' ~olor ... perU lon .nd
aynth ..l il .

B.ub.k...

KI CLL

K20JL

KICLL

S~mi.Ulom.otle FM Chann..1 Seanninl
WAtlQPM

W4KAE

W3DUQ

(Anl.. nna l)

Amateur TV IIE..y
K20JL ~e
II .Ctually costo no m o . .. than 1100 to . el IItIrtf'd
in Ih.. fun bo bby o f .mateur TV.

K1 CLL

Eleven.EI.m..nI2 m.. l ... Clrn11ar Quad
WtKAE

KI CLL

IISLO

Z L4 T A H

Am.l.. ur TV II I':asy

(TV)

UHF

450MHI Milhty Mite

( R ..c ..iv..n )

L~ P~riod ie Anl..nn. ~al...s 10. VHF/UHF
W3DVQ Aut

(Ant ..nnal )

K9VXL

(UhF)

DyComm'1 ISW 2 M..t ... Mlni.AmpUfl••
Staff

ATV; GeUInI' B..ltn P1etu~
WA6B.1V Aut

(Antennas)

R ....d R .. IaYI for UHF/VHF COIllI.l Swltchinl
W1CRY S.. p

(H..lptul Hinll)

VHF

B...w 1 o n 2 - . 2 M .. ler Co.IlII Antenn.
WAQlRWQ S.. p

( An t ..nnas)

( T~st Eq u ipm..·lt )

Hllh.Perform.n~.. Con, ••Ie. for 6
WA9ffES F ..b

(R ~c.. i ~..n )

RF AppllceUons of tha Du.l-Gete MOSFET
St. No"

(R..... i )

20Meta. MtnUranamiu ' 0. R ..pe.t... Uae
WB6BIH ~~

( I'M )

Supe.-Si",er
WA3AQS M••
M. n y Iittl.. m o d lfiu lio lU th.t w, U cui I.he resale
valu .. o f H... lh ' l Siu ., bOll whl~b "",U lurel,.
malt.. t he rill work Io..U ....

Ine",pe nsive Ne. Sf'micondueton ( 0 ' tb. Ham
WA1KRE Apr

(Gen..ral l nform.Uon)

1 /8 .W. .... Mobil.. Anl..nn. for 2 Mete. FM
W2EU' Apr

t Ant .. nnll )

POll.... St.m p Transmine. for Sis
KICLL lollY

(QRP)

The Sly Beam

D."

No.

,."

M.,

F.'

0"

'.n

'""

..,

...e o n .

,~

Eel)" to build .

(CW)

QRO

rcwr

( Q R P)

VFO Clrewt

Th.. ICmiU...

TV

(lC Projecu)

tPo w... Sup p li... )

Solid-SI.I.. E ",ciwr

(lC Proj ..ch)

Yo ur S......n d L in....

fo r 80 .nd 40 m.."'n.

Cheapi~ 6_Meler H.lf G.llon

),h.... rin l 110 .. Dilleren ,.. Bel",..n
Inddent . n d R en..e u d Po....

(Anl ..nnu)

R~mote SWR Indic.tor

(Anl ..n nu)

(IC Pro J..cU)

Solid·St.te Transc~l....r for 40 M..I.. n :
the SST·I

KICLL

W9ZTK

Golds...1n

VE1BS

Pootale Stam p Trarumll"" for Six
KI CLL

W2EEY

W2EEY

Kc;MIVK
Tube-t,.pe

WA6CPP

KICLL Jul
It work l OUI 10 $ 12.50 e q uart . I nd f t ures
lo ... ...,osl t ubes, n o ser n vo ltal". no bill q u ir..-
m~nlo••nd no o lo w .

WA3J'BN

V.eu u.....Tube Lo.d Bo",

( Pow..r Suppli..s)

H ow t o Melli'" You. Ant"nn l

(An t ~nnu)

FM ·AM TransmiUn_Rac..iv... Allin...
W3.1KL M.y

( F M)

W ..AYl

Musurinl RF Output

( A n l~nnu)

Am.l..ur W.Umeler for $3.8S
KICLL AUI
T ..ns yOU your po w... output fro m .boul 10 mil>'
10 &W, .o..... .t h .. ran,e fro m 16 0 m.. t.. n tm:OUlh
.. !!to MM I . Pnn~iple .ls baaed on colllpan$On o f.n
.t .~tiveUd lamp with .nolh... of "m.. bnlli.n~..
who... po...... input ie know n .

W6Y UY

E",I>". S ..rvices from Your Grid Dip O ..,UlaIO.
WA4UZM Mlr
A plu!_ln . d a p t e r tu.ns a ..Id-dipp~r Into. lood
crylla ~.Ubr. lor .

An In.. ",penllve RF W.ttmeler
WB4MYL

(S urp l... ,

A POll. M_ 's Frequ..n cy M..te .
W6YA N MI>"

(FMI

( F MI

COn....rtlnl 24V DC Relays to lUV AC
Dou&Ja,o Sap

(Help'ul Hi nh)

T~1t Equlp.....nt

Slow·S~en Colo. TV
W4 UMF J.n
T he princip lu 0 ' colo. MP lio n l u .ppli~d to
s1ow~can tel.. YUion 1Y1t In~ udn spe~tr&l
eharts. photol of o fl·th ..... ir pi",.

VHF AM Transmitter U&lnl Lo.-Goot Tllnsiuon.
Bnt b...... AUI .

(QR Pl

ICI to r Am.leu r V ...

Transmitters

"Quallr" QRP 40m DSB Tranomltt...
WASWWN J.n

( Q R P )

TIlS1 Equiplmlnt
Panoramic R..... lve. for VHF
Il SLO
A speclnlm .n.lyn. o llOtta. Let 's you
CR T Ibe wbole 2 m eterb. nd II o n ce.

F.equene y S yntb....:
The Modam W.y to Control Freq_ne y

W2EUP Fab

....

M..

M • •

D..

Do<

D ••

,.,

'"

D"
1 .1 to

N o .
m~w.
po...

D"
trl nsislor

(lC P.oJe c ll)

(FM)

A Low-Gost RF W'Um~w.

(Ie ProJ ..CU)

So lid -St a te Dell. ·F Control for
5SB Ellcite••

(Helpful Hinu)

( POWIPI' Supp ll,",,)

Solid-8c.ate E"C'itfo.

Low·Colt OldU.IO." Infinite Auenullo,
fo r T urnnl VHF Re ce ive ..

A LOllcal APPlol~h to Surplus Buylnl
K&JKX

(lC Pr oju to )

A POll. Man 's F''"<Iu~ncy Mewr
W6YAN

W&ETT
Allother &ridodippe. with nO &rid ; eov"..
22!!t MHI, y~t if; eh~.p.nd quick.

WB6QQP
U... ful b u t slmp l~ d~Y\ce ~.n m~lIu.~

bela. le . kl.e , .nd mortt.

Th~ Little GIW Dipper

W2KPI':

WA3A.1R
In."tpenave .-aru o f u.sinl an ordin.lry
aod • convenion ch.art 10 .eeurat~ly "I~

OUl put h o m 4 to 4000 Wa itt.

C.lib•• u lbll Calibr.tor

(He lp 'ul Hintt)

The Trona·Tesl

KICLL

WA21KL

The KlliI;ht-KIt RF G~n~r.to.

(P.od-uN R~vI~ws)

An Impedan~~ MulUpli~r f llr t he VOM
KDBQ J .n

SurpluS

A 10m/ CD ....u m p

(Pawn Supplie.,

UIin, Plod... for Ad.pUna AC R elay. t o DC
WAliSWD Jan

(Pow... Sup p li...)

W4AYI

W4NVK

W9KXJ

W6YUY

WA3HMW

Sinlle-S>deb..,d o n the AU-Wan R adio
W7CSD Apr

(Non' H R Projects )

A New Approach to Communications Equipment
K9ALP Sep
The au t h o r d escrlbu a modular co nce p t for
nandardizlnl of SSB transeel" .. dulln. The
object I, t o imorove oetformance ot nch module
In .n SSB I~.tem. w hUe . fla reUn. ha m s the o p
po.tunily o f build!n.. or repairi", t heir own.

Your kcon d Line..

Power Supplln From Su.plus Components
WB6BIH May

(Pow•• Supplin)

Govemm~ntSurplus
St""h t from th~ HO.... ·1 Mo ul h

WA9ANW J OIn
(G..ner.l lnfo...... lion)

(lC Pro jec ts )

File Box Rnhtan~e D~cede

WB41TN S~p

The fint In a ...,rin o f " flI~ box" artlcles. He~
th~ , u lhor m.k~s • pr~clsion d ecad e bo s .nd
Indudfl I~hematics for v.ria l ions of his o wn
d w V! .

The Indica tlnl Oscillalor
Kll6AF ~p

A .ndodlp pe. without V14s. Usn FETs. In d ud n
• cucull fo r am pWyinl nu~roamps 10 mIlliamps.
which should b e h . nd y 10. o lher p roJec tt u ",aU,
But ba c.~'ul. F iI. l II l.b ~led 2 and vice v~"".

Thru Veru.Ula IV T aste..

Vaclimlle and the Radio Amateur
K6GKX J an
More o n ada p line aurp lua equipment to ha m
FAX llervl"e; includ... photol 0 1 equipme nt,
b lock d laaram.. and .. chan u.o wtnl transmission
fnquend ... and t imn for v.rious staUoru.
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Larry Johnson K7VZH
2051 Fremont Street

Klamath Falls OR 9'U~91

Statement of Ownership, Management
& Circulation

Do te of f i ling : O ctober 9, 1970. T itle o f p ub lica
tion : 73 M agaz ine. F requency of issue : m onthly.
L o catio n o f p ub lish er: Peterbo rough, N .H .
03458. Publisher: Wa yne G reen, Peterborough;
N .H. Editor: same. Ma'riaginll editor: K en S es
sions. Owner: 73 tnc. , Peterboro u gh , N.H . B ond 
holder: Wayn e Green, Peterborough, N.H . B o nd
holders, m ortagees, other security holders owning
or h o ld i ng 1% or more of bonds, m o rtages o r
o ther securities: none. Ex te nt and nature o f
circu lation : Average number o f copies each issue
during p receding 1 2 m onths : total n u m ber of
cop ies p rin ted 72 868, total 1?aid circulation (m atI
subscrip tio ns) 72251, free distribution 127 total
distributio n 72 378, office use 4 90, total 72 8 68.
Actual num be r o f copies single issue nearest to
{iling da le: lotal copies printed 74 2 8 5, total paid
circulation (mail su bscrip. tio ns) 73 6 4 9, free distri
bution 13~ to tal distribution 73 781 , office use
504, to tal 14285.

Over 250 Pieces
of USED EQUIPMENT on SALE

Be sure to chec k thi s list-over $ 20,000 wo rth
of good used Rece ivers, Transmitters and Trans
ceivers offe red at these reduced prices! Wh ile
the stock lasts - let us serve you?

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

Sandy Jackson mgr - T.T.Freck W4WL
FRECK RADIO & SUPPL Y COMPANY

38 BILTMORE A VENUE
ASHEVILLE, NORTH CAROLINA 28801

rc Troubleshooting:
A Matter of Temperature?

1\Jr3ny hours can be wasted troub le
~Y~shooting IC equipmen t if you o ver
loo k one important characteristic. The
po pular F airchild epoxy case ICs and t he
Motorola Me 700 sen es and HEP (dual
in-line package) se nes are design ed to
o pera te bet ween the temperatu re ext remes
of +59 0 F to + 13 10 F (Fairchild) or +167 0 F
(Motorola).

If your shack is in the ga rage like mine
or a t least u n heated, you may very well be
o pera t ing t hese ICs below their d esign
temperature range during the winter
months. Therefore , if your keyer , coun te r,
or whateve r seems to be operating erra t i
cally or not at a ll , take it into the house
and give it SIX or more ho u rs to atta in
room tempera ture. Then see if your
trouble is sti ll there . You may save yourself
alot o f time and frust ra t ion . ( You may also
have to buy a heater for your shack.)

Rich McMahon WA6IGU.

OECEMBER 1970

advi s e d by my lawyers hat
ou goo ns don't ever proofr

~~~iI?~~E~DTS'b
~~~OtS~n\~ ~~
I insist that you pr int ev
should be boiled in oil ov

Bottomless

I would like to take advantage of your most
gracious money saving special 3-year subscriptio n
to 73. I still have a card you gave me at a
Hamfest last year so I could get 3 years for $10,
but I suppose it's too late to use it now. 73 is still
the best ham magazine on the market, and I am
tired of having to run down to the dirty book
store on Broadway in San Francisco's "Topless
Bottomless" North Beach night club stri p. You
would be surprised, though, how many harns
from all over I have met standing in that dirty
bocc store reading 73.

So please accept my check for a j-year
subscription to 73, and come on out to California
again when you can, and maybe you can stop in
and meet some hams. They 're always in the dirty
book store reading 73.

Jordan

After attending the ARRL conve ntion, and
sitting in on several of your meetings, I felt that I
should write you. First of all, may I honestly say
that I fou nd the most interest ing part of the
entire convention to be located in the 73 room
on the 4th floor. In particular, I was fascinated
with the slides of King Hussein and Jordan, and
the slides of Y02BO, whom I talked with at
Y02KAC in the late 1950x. As one of those who
spoke with you when you operated JYl in
Jordan, I sent my QSL card to Box 1055 in
Amman and received a beautifu l QSL card
personally signed by the king.

I then decided to write again and request an
autographed pho tograph of His Majesty suitable
for framing. In the letter J told the king that I
was a Socia l Studies teacher and that I would
surely apprecia te an autographed pho tograph
that I could not only use for educative purposes,
but also could frame for display pu rposes in my
radio room. I really never expec ted an answer
from such a busy and importan t person . Abou t a
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New! MULTI-ANTENNA COUPLER
Eliminates A ntenna Switching

Shown above:
Model 3 , for
10/15/20 meters.
Terminals: 50-239
$29.95 ppd.

. C h a nge b a nd s withou t havi ng to swi tch a n t en nas!

. C o m bi n e you r ant e nnas tntc a m u lt i b a n d an tenna system wh ile ret a inin g o p t im u m
antenna per forma nce on eac h b e nd!

. Co u p ler feeds any combi n at ion of antennas fr o m a sing le tr ansmission l in e' s eves
operating timel seves coax and switc hes!

e C o u p ler Isola t es the lin e f rom all antennas but the one in use!
. W o r k s with eu types ot antennas! Handles f u ll legal power !
• Models available for any bands. 2 to 160 me ters! Weatherproof!

ante......alabs
PO S T OFFiCe. BOX 4 58 , OCEAN BLU FF . MASSACHUSE TTS 0 2 065

Vernon G . Dameron , J r. KID RN
265 D avis R o ad

Bedford MA 0 1730

25, 19 70. Bo th the date and the signa ture were
obviously in the king's own handwriting. I have
framed the ca rd. p icture, and stamp sec tio n of
th e envelope and am enclosing a pic ture of it
with this le tter.

Bill Ames WA~WBJ
1909 K arlin Dr.

St. Louis MO 63131

WA A S

Do you still issue the WAAS certifica te? If so,
will you please forward the necessary forms so
that I may make applica tion in the name of the
club who sponsored and operated K6SB fo r the
San Diego 200th bicen tennial celebra tio n. K6S D
o pera ted from Octob er 1968 un til October 1969
con tac ting as many hams as possible while
celebra ting San Diego's 200 th b ir thday. During
that year we were ab le to con tac t every sta te in
the un ion , including Alaska and Hawaii , excep t
Delaware.

50 you can see K65D d ocs tru ly qualify fo r
" Worked Almost All States."

R ob ert R . Smit h WB60DR
Presid en t EI Cajon ARC

The king was very friend ly while you were
there and it would be very generous on the part
of the hams of t he U. S. if we could help him in
his time of need. I would apprecia te your
comments on thi s. Keep up the good work
in 73. I am now a lifetime subscriber and am
happy to be one. .

R ichard J . Malhy GS9E
5 37 -44 -06 19

579th Ordinance Co.
APO New York , N. Y. 09035

¥ up , stjIJ available. Send 49 cards and $1.00 to
cover costs of mailing, etc. . . . Wayne

Camouflage

I just finished read ing K9AZG' s a rticle
CAMOUFLAGE, 73, October 1970, and I think I
can help him out. He was in a similar position
to mi ne, tryi ng to ge t a 50 f't mast , and tri
bander up withou t letting the XYL know.
I solved the problem by covering the top
sect ion of the mast wi th brow n paper, add ing' a
few b ranches or so on H, and " planted" it. Every
few months or so I added a sec tion to the bo ttom
to make it "gro w." The -tribander was painted
gree n and covered with leaves. Next I " pru ned "
the lower branches off, leaving only the b eam.
T he brown paper eventually falls of, and if the
XYL is at all nea r-sigh ted . the system is almost
foolproof.

j

•

mon th la ter. however, the postman brough t a
large white envelope with ten stamps on it. On
the back of the white enve lope was a large gold
crown.

Upon opening the letter I was amazed to find
ano ther Q5L card signed by the king along with a
personally autographed photograph dated J uly

- ...... r .... '" " "

You have no doub t kept up with th e situa tion
in J ordan in the last few weeks. Accord ing to the
reports I have hea rd t he situa tion is bad ,
especially in regards to medical help, food sup
plies. an d so forth . Perhaps someone else has
already made thi s sugges tion b u t I was think ing it
migh t be helpful if we hams banded together and
all pooled our con tributions for some help to the
people in Jordan. I don 't know who, if anyone,
cou ld organize such a program wi thin the ham
popula tion bu t I wou ld help if such a program is
feas ib le.

,-
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FM Cove rage

I am involved with two repea ter groups here in
the Denver area, and am in cha rge of a project to
set up a new repea ter for the Colorad o Civil A ir
Patrol west of Denver, Co lo. Thank you for the
excellent coverage your magazine has given
d uring 19 70 to FM repeater activities and tech
ruq ues.

Cliff Flaharty WA~ CKS
Box 1007

Littleton CO 80120

some are real sharp ops. If we can assimi late and '
uni te the two rad io services, not ab ru ptly but as
fast as possible, then we will be able to prov ide
be tter to tal service , and we will have a much
more powerful position in the national and
international rad io structure. It won't be easy ,
certainly ; but it appears to be the only reasonable
solution that wou ld not interfere w ith the
distinc t bu t related services we prov ide.

M ark R . Hanse n WA9 YEC
1701 West Eighth Street

M arshfield WI 54449
Bo o Boo

I have been receiving a tremendous am oun t o f
mail concern ing two item s in the August 19 70 7 3
arti cle o n Log Periodics. Perhaps you could prin t
a couple of items to stra igh te n things ou t fo r
your readers,

In midd le colum ns of Table 1 (pAS), the third
longest e lement length is 1.404 ft. , not 1.304.

Also, perhaps you could red raw F ig. I w ith a
top view of one boom assembly only. My
questioners aren't sure of the eleme nt attach
men ts which are not clear in th e figure .

T ry this idea :

TOP VIEW (one boom)

Inflation in a N u tshe ll

Popular opinion seem s to be tha t the FCC fee
hike is an infla tionary move. Well let's ge t things
stra ightened ou t . T he fee hike happens to be a
noninfla tio nary move . By making ama teurs pay
more for their licenses th is will take mo ney ou t
of circulat io n giving hams less to spend.

The whole thing tha t sta rts infla tio n rolling in
the firs t p lace is the fac t tha t peop le have too
much money to spend . T h is action of spending
puts more money in to the hands of the business
man . When he ge ts more money , his workers
wan t more money. When the wo rkers get mo re
money this cu ts down o n the profi t margin of the
business man. Seeing tha t he is mak ing less
money the business man will raise price s to eq ual
what he was making before. And the cycle goes
on and on. J o seph F . L u tz WB8 EAS

2 9 51 S. M ore land Blvd
Cleve lan d OH 44 1 2 0

Delight ful theory. but 1 don't believe it. 1 tend to
agree with the economists who feel tha t hfstor-i
C<llly infla tion arrives on the heels of the n ight
shift at the Treasury Departmen t when they prin t
more m oney than is being taken out o f the
economy in taxes.

. .. Wayne

C Bers and H ams

2
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•
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•
7

•
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10
11

ta
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1

What's goin~ to happen to American Priva te
Citizens' Radi o . T ha t's how I refe r to all c ivilian
rad io com mun ica tio ns, chiefly ama te ur radi o and
CH. Today we are in the stra nge and destruct ive
position o f havi ng two separate and com peti ng
civilian rad io services. Compe ting for members,
prestige, and fre quencies. How ab surd ! Under
this set-up it's not o nly likely, bu t inevitab le tha t
conflic ts w ill arise. and it's not too d ifficult to
see who's been winning th e last few years. I don ' t
know how this unfortunate situa tion developed,
co mp le tely .

•
I th ink Wayne G reen came close to the

solu tion a co uple of months ago wi th the
proposal o f the Hobby Class license. T his would
move the Cllc rs and the ir sh ort range com
municatio ns to 220 MHz, the least wanted ham
band. Actually it was so rt of a com prom ise , bu t
the importan t point is : it would unite th e two
services in to a single licensing and com
municatio n struc tu re ! I suppor t this 100 per
cen t. Bu t. There are p roblems. 875.0 00 Cbers
won't relish the thought of replaci ng thei r eq uip 
ment, just so they ca n call themselves hams. Mo st
people already think th ey are!!

Anyway , how abou t a concilia tory approach
to CB? T hey ' re no t d umb. Most a rc friendly and

DE CEMBE R 19 70

I hope you can find room to put thi s in 73
real soo n to straigh ten people o ut.

Bill Nagle W3DU Q
RD 1 Bo x 18BA

H one y Brook Pa 19 344

Busted

My fic tional story , "T ha t Contest Craze," in
August '70 issue of 73 (in which I am not too
kind to a young cop who slaps on me a 55
pa rking fine) has promp ted members of the
p'0lice force here and ab road to wri te and say ,
'Why send us up ... Do n't we have enough trouble

with the teenagers witho u t an oldie like you
ge tting o n th e wagon?"

Cons table F irs t Class Gerry Letford (VE3FTV)
has added another 55 viola t ion fine (No. 110932)
for illegally park ing my Big Red Kangaro o car in
his hometown of St. Catherine. Ontario - and if
unpa id a \v'arrant follows.

Another Cons tab le ham ma te in the north of
my home Sta te has invited me up for a few day s.
li e guaran tees to land me with some th ing heavier
than a parking fin e.

In th e local village here , the sergea nt (who
bo rrows my 73 mags) booked my so n and said.
" l 'd prefer to give thi s t icketto your OM."
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AHAMSHACK WITHOUT AGl08(?
Iii- I

Particularly when these fabulous Hammond globes (the
best in the biz I are available at our LOW PRICE.

13" inflatable globe (guaranteed. by the way) . regularly
selling for $15, now special , while they last, ONLY $10.

13" lighted globes. regularly $25, now ONLY $15. We
have a few of these in stock and when they are gone,
that is i t .

RADIO BOOKSHOP
Peterborough, New Hampshire 03458

DUAL GATE MOSFET

PRE-AMPS
•

I've already paid the $5 fine that pinheaded
cop put o n me in the story . If much more of this
keeps up, the check fo r it will be busted . So
please, fellers, lay off. , know when I'm beat. I'll
go quietly.

Alan Shawsmith VK4SS
West End

Brisbane
Queensland

AUSTRALIA

to 175 MHz. $21 .95 ppd.
t o 300 MHz. $25.95 ppd.

"21\1271

sea
2W

'N
10-16'0'

Blunders. Blunders

I still think your magazine is the grea test for
the ham ; have con tinued to think so ever since I
subscribed very early in you r magaz ine's career.
Keep it up.

I want to be an old stinker and point out a
cou ple of technical goofs in Sept 73 . First, a little
layout problem o n page 30. F igures I and 2 are
obviously interchanged . O therwise, I have to
suspect that it will work fine . I'll soon kn ow ; ,
am in th e process of converti ng myoid Heathkit
grid dipper, since most of the key parts can be
used .

Now, look at page 26 (same issue) . That
voltage dropper has something goofed up on it.
T he way it is drawn. Q l will never cond uct .
Either Ql and Q 2 m ust be changed to cor
responding NPN types or the input and o utpu t
polarities must be switched (with a correspond ing
reversal of the zener d iod e). O therwise, it seems
to be a good scheme. within the lim itations
already me ntioned by the au thor.

Harry K . Lon•• W'lCQK
220 Seneca Ave NW

Renton. Washin.ton 98055
You're righ t in both cases. Here's the correc tion
for the p. 26 goof.

20A
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•
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NE W FOR 1970!
The above models now have rf ga in control.

For 300 to 470 MHz
See Model 202 in our cata log.

• Avallabl. from 5 trotHz. to 0450 MHz. Band_kith I,
approrJmtllt.ly :J1. of frequency.

• Voltage 9,,1" 3G to 40 DB d.~ndl"9 on f,..quency .
• Two 01101 Go.. h40SFET a mpl ifie r st.<les with each

he"ing a tu ned In put and tuned output. Euh Dual
Gale MO SFET Is actua lly an inte9 rated cascode cir
cu it thu5 91"ln9 you 2 cucode circuits equl"alent
to 4 trlode5.

• Exceptionally low noIse (2.5 DB at I7SMH1.), 9r..t
Iy reduced cross modulation and 10 time5 the dy
namic: rllnge (1I9nal handtln9 capability) of the best
bl-polar trandllors. Also luperl or to preamps usin9
",unction FEls and Single Gale MOSFETs.

• nlernal connections for hi9h Impedance AGC or
man ual qaln control if needed .

• Type INC input and output receptacles fo r minimum
loss at UHF. Standard Impedan ce Is 50·75 ohms.

• Ca refull y tuned at our la boratory with sweep c;l enera.
tor and oscilloscop e fo r the best b andpass cheracter.
istic: .

• Full wa"e UHF diodes protect Inp ut transistor.
• O perates on , to 16 "olts DC, S to 15 Moll .
New York C ity and State residents add loc al wles tex.

INI169
8.2'0'+~---''''''------~

... Ken

VANGUARD LABS
Dept. H

196·23 Jamelca Ave" Hollis, NY 11423
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THE EASY WAY!
• No look. To Read
• No Vhual Gimmick.

To Dlltraef You
• J .... , Lllten And Learn
BOled on modern plyckologlcol
lechniquu - Thil co ...... will tok.
you b. yo nd 13 w .p .m. ' n

LE SS THAN HALF TH E TlMEI
Available o n m a g n e t rc
t a p e , $ 9 ,9 5 C assette. 5 1095

BRAND NEW KIT MAKES
ASSEMBLY EASIER AND
MORE FUN THAN EVER!

....~ THE OHU' ICNDIIIN SOlID·STATE
CAAlfIlA KIT AWlA8lE .

VIDICON • «Xl h~. ,...1.""" • AUTOMATIC
I;phl po...",", • V;d• • Of RF ""Pl1' ch. U
• c <" .,lhOUI o.d,foco,,, · ,• • .,. TV '0'

" ....... TV•• •rt.. p;.tu..... .. .., to c-........r"

IPE JrUWTlflG h ... r.q:lti"'!il t..i.lll tp Id>to,i ."'u or til" fer FREE tlltlliog /I f .,,.. ,1_.dt .

A}~~;-Zhc,. - ~

ONLY
$1.00

O Wali sized 123" x 31")
OS h ipped flat in mailing tube
OS uitable for flaming
a Most complete map available
a Up-to-date world prefixes shown

POSTPAID O Colo r in countries as worked
USA OS hows islands. reefs. rare OX spots

a Use colored map pins for
different bands

O Dles iE Sup the OX shack

508 East Wash ington St., Arcola, Ill inois 61910

"lbulII "nl.'nl t h,.. 1'2"
LP ', 2\11 hr. l'utrlltUtn

- .

I

fabulous OX Map of the World

MADE ESPECIAllY FOR DX'ERS
Buy lavishly! Order today from:

73 MAP, Peterborough NH 03458

Be a PIONeeR in HAM TV
•• •build you,. own camera!

,

ONLY
$116.95·
Model X-IA. --. D

• ~ollod...,... .-...
P"'"~ 5129.9),
Vo4i_~nd ' ll ..01 ,
S3IUn ~. ,.....04-

Diaf 402 ..... 7· 3 111

SHOW VISITORS OX YOUVE WORKED

Po li ti cs. Religion and Sex

I have been an ama teu r for 8 years now and
have become somewha t sick with the regular
routine in which a QSO is supposed to be carried
on. A few months ago I began to exper imen t o n
40 meters in the way of trying to make a QSO
more mean ingful. I have been told by many
people on the bands that po litics. religion. and
sex should n't be d iscu ssed in a Q50 , bu t my
personal feelings on this subject is different from
that of the majority of hams. We arc a society
and almost a big fra ternity of people with
different interests and thoughts and if we want to
get to know each o ther be tter. we should learn
by our QSOs how each of us thinks. In the
process o f my experiment I found many ama
teurs that went along with my ideas. We dis
cussed topics ranging from Vietnam to women's
liberation. But it seems that w he never we would
get into a sticky subject o ne of the members o f
our society wou ld come o n to the frequen cy and
thro w a carrier on, whistle Dix ie. or sing the S tar
Spangled Banner. as the case may be. As other
groups on the ama teu r bands have found, wh en
ever someone d isagreed with what you are do ing
- no matter if it is in the form of breaking the
norm s of the frequencies or cond uc ting a net
suc h as the one cond uc ted b y the studen ts 
choice sta t ions show their intelligence by throw
ing all sor ts of interference on the frequency.
These kinds of people don 't d eserve the privilege
of o~erat i ng ama te ur radio.

I d like to relate a story to the read ers of 73. I
have a very good friend on 40 meters (K2PJG).
Bob is crippled from .t he waist down and is
confined to a wheelchair. He is very active on
ECARS and does an excelle nt job as monitor
con trol. He has frequen tly been the recipien t of
all kinds of insulting remarks and has almost
given up hope on the bands. I happened to be on
the fre quency one day when one of our fellow
hams came on and star ted to insult Bob. When I
broke in, the fellow insulted me as well. After th e
Q50 I ran into Bob and he asked me if I knew of
anyone who wanted to buy his rig. I have also
thought about sell ing my 40 meter eq uipmen t.

Going back to my original topic of sex.
religion and po litics. I feel that the amateur
bands might be more exci ting and challenging to
hams if some other hams would try my method
of learning and discu ssing the problems of the
world today. And maybe if mo re of us d iscu ssed
problems and issues of the world and the ama te ur
bands, th ere might be less conflic ts and dissans
fied hams today.

Objectivity

This letter has a dual pu rpose. As long as I
mu st write to yo u, I want to express my d eep
satisfaction with the policies o f the mag. 73 mag
has reached a height of ed itorial freedom I have
not encounte red even in Time or Newswee k. 73
allows each of its ed itorialists complete freedom
whi le it has also opened its pages to critical
comment and occasional di scu ssion. Your head
ing to the "Letters" shows tha t you are inter
ested in th e ira te and some times ignoran t views as
well as in formed , in telligcnt o nes.

Jim A lt man WAq U WL/2
Bo x 61 3 6 . River Cam pus Sta .

R o che st e r NY
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Custom DX Chart. $4.00
postage prepaid

Anything as worthwhile as ama teur radio is
wor th the time and effort involved in learning th e
code (20 wpm). My gripe is that you may
interpret my responses to your biased advan tage ,
so I have only answered the questions you will
have di fficulty biasing.

Bill Cooke W3GBB
427 Crain Hwy NE

Glen Burnie MD

Jim Millner
116 Cornwall Ave.

TTenton NJ

Jerry Pope W4YRY
5112 Cedarwood Dr.

Raleigh NC 27609

I am for incentive licensing, but I think the
principle should be . recon~idered, perhaps favor
109 new bands as an incentive.

Jack Petree WB40VX
Box 5175

Roanoke VA 24012

I have Ex tra c1ass... took many days of eode
practice b ut consider the time well spent. Some
people will never pass the Extra, bu t most have
the capabi lity to do so if they really wan t to.

BobWB9ABT
Rt 1 Bo x 269

Lake Zurich IL 60047

Paul Fritich W3HHC
11 Oakleigh Rd.

Allentown PA 18104

The only answer I can give to anyone op
posing an incentive of any kind is that he must be
classed as too lazy to want to better himself and
(improve) his knowledge.

Twen ty wpm is the speed of the expert and
Extra class should be expert. Incen tive licensing
gives one something to strive for, keeps the mind
strong. Without (such an incentive program)
some people would tend to grow stale. I think
incentive licensing should be as the name implies
- an incentive, something extra - not some thing
restored that was previously taken away.

J ohn Mrozinski WB2 EXI
155 Eckford Street

Brooklyn NY 11222

Pro

If any sta tio ns wish to discu ss the topics I
have mentioned , just drop me a line with a sked
and if possible we will have an out-of-the
ord inary QSO. Which is pretty rare to find these
days.

I favor l L, but all amateu rs who held th e
origina l Class A license should be issued the Ex tra
au toma t ically. They earned the top benefits, so
why take them away?

In centive Licensing - Pro and Con

The fo llowing letters are represen tat ive sam
ples of letters received in response to 73's
incentive licensing questionnaire. Those opposed
to IL far outnumbered those for ; thus, we cannot
reprint aJl of the letters against the principle,
even though the "for" letters reprinted here are
the sum total of all letters backing incentive
licensing we received from ama teurs as of I
October.

'0'". ,
•

.
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Availabl e w ith the
Exclusive new Rotor Base Accessory

Ins t a lla t io n detai ls. other models
and accessories avai lab le

TRISTAO TOWER CO.
Box 11 5 H anford CA 932 3 0

.. . for the Ham

CUSIOM MAOl OX CHARlS
When you need a DX bear

ing you need it immediately.
You don't want to have to
look it up on a map or fiddle
with a globe.

These Custom DX Charts
are computer print-outs for
your exact shack location and
give the bearing and mileage
for every country in the world.
They are printed out by call
prefix for speed of location
and the capital city IS indi
cated.

Self Supporting Crank-up Masts

H ig h stren gth t u b ing - 6 squ a re feet
of antenna wi th adequate marg in o f
safety in 5 0 mph winds - easy 2 step
insta llation.

Rugged, corrosion resistant aluminum
casurig, with 101ir 'llI-24 sluds, for 1V••
lube-mast mounting.

Accommodates up to 4 axlre Icedlng
coils with Hustler 4·8TV trap vertical,
10' expanoed bandwidth up to 240 KH~

on 75/80 meters. {See article " Two on
Top" by W6AJZ , 73 Magazin.." May
1969.) Or use to build you. own 5-band
vertical antenna (Articl e "1-2-~ On a

M••t" by WfIlEL, Popular Elecl ,orO ca, August 1970).

Excellent fO\lnd.tion 10' H. m .nd CB ground plane radials, or "spider" 10'
mounting ap,eadar$ on amllil cubical quads.

Only Sf.1S ~1~ld anywhe.. In U.S. 01 Canada. Settd postcard lor datalled
InlonqtlOfl, or order dl..c:1 lrom -

RADIO BOOKSHOP ~:~~0'OU9h NH

UNIVERSAL ANHNNA BRACKET-MOUNT
I
I
ft
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Rh od ium

Gold

call letters

$6.00 Ea.

o Gold

o Rhodium

•
-=-0-- --

o

t?~_J

6-- _. .. ,~

......... ,..6 • ~~.

Radio Amateur
Emblems engraved
with your c a ll letters.

.. ~. . . . ,..
•

National NCX·1000 Transceiver

T ra ns ist or iz ed t ra nsce iver (e xcept for d rive r
and f inal), ru ns 1000 wa tts, y et is j u st a bit
la rge r t ha n ordi nary t ra nsceiver! C o mp lete kilo 
w att ham sta tio n in o ne small, ligh t un it . T e sted
b y 73 staff a n d f ound t o b e a real ly great u n it.

T h e wo r ld of tra ns isto rs a nd r Cs ma kes it
possibl e t o have a complete ki low att all ba nd
ham sta t io n in o n e sma ll u n it ! N o t much larger
t han normal t ran sce iver v ets run s so lid 1000
watts. Extreme ly sensitive, processed sp eec h f or
maximum ump h w h e n wa n t e d, eve ry t h in g y o u
need in one lit tl e pac k a ge. O n ly t ub es are dr iver
a nd fi n a L

The NCX·1000 list s f or $1100 and is an
u nusual ba rga in at t h a t p rice. T he 73 t est u n it,
u sed a few day s and u n d e r b ra nd new fac tory
wa rranty, is avai lab le to the firs t $700 c h ec k
receive d .

73 MAGAZINE
PETERBOROUGH NH 03458

~=--1Y ~~ 0

:I .~~ D O
1 t".~ •'"' . '\ --c-c-c-c--
1-1 }:) ~9 X Y Z ~ call letters

:J..i£ /..JaJt- $6.00 Ea.

I

: All i1lu ~troli Qn~ (0Gold I
I

are octuol ~t Z e. Io Rhodium I

! ;)0 ) ca 11 letters !
I '!:kn..- \$6.00 Ea. I

: Two or more emblems at the same t ime $5.00 each. I
I Rusb Order ro: RADIO AMARU. CALLBOOK.lnc.1l Dept, B 925 Sherwood Drive, Lake Bluff, III. 60044 :..----------------------_...
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Richard Weiner WA8WMC
Rt 2 2 560 Lincoln Rd

Ludington MI 49431

Hams in Alaska arc und er a particu lar hard
ship with respect to upgrading because of the
tremendous distances involved in ge tting to
Anchorage (where exams are admin istered). But I
am against IL regard less of where I am located.
Thanks for standing up for the majority of
amateurs, who arc against incentive licensing.

J a ck Bone K L7GKY
Sitka, Alaska

Granting ex tra privileges to a few at the
expense of the majority is hardly justifiab le. The
ARRL never proved it was speak ing for a
majority - surely the rcc must k now tha t !

Theron Lillie WA2UIG
190 H enrietta St.

Ro chester N Y 1462 0

DECEMBER 1970

I don' t favor IL the way the ARRL presented
it and as far as I am concerned they can go to h
with their incentive licensing.

John Perlick WB(tADO
3 40 0 Edgewood Ave Nort h

Minneapolis MN 5542 7

T hanks for giving us hams the opportun ity to
express our fee lings abou t IL. I do no t favor th e
principle. I can see no useful purpose in knowing
how to send and receive CW at 20 wpm unless
someone simply wants to be a faster operator.
The entire mess has dealt a severe blow io
amateur radio; I sincerely hope the FCC will
reopen the whole matter for reconsideration.

Kenneth Cr egar K 3KBG
3411 Stoud t's Ferry Bridge Rd

R eading PA 19605

I'm certainly glad the PCC doesn't have
any thing to do with my birth certifica te , mar
riage license, bachelor's degree, etc., whe re rc
vocation of privileges could rea lly be serious!

C . H. Smith K(tERL
61 1 Wesle y Dr.

F armingt on M O 63640

Con

"Indian giving" - that is, offering some thing
in exchange for a dem on strated proficiency in
certain skills then revok ing that something - is a
very poor way of crea ting goodwill.

M. W . Macy W9UM
Rt4

S yracuse N Y 46567

I wan t to see ham rad io grow - why no t give it
a chance? The Generals should be given back all
the bands taken from them. If incentive is
necessary, let the Ex t ra have a small par t o f one
band for phone and code. It is not hard to see
why so many people say to he ll with the FCC
and the ARR L and go to eB where th ey can have
almost as much enjoyment and can work the
country withou t all this nonsense!

R oy Gunter K9GNK
1 637 Ro ck Spring Dr.

Alton IL 62002

In spite of the fact that I am against IL, don't
get the idea that I do no t study and strive to
improve my knowledge of amateu r radio. It' s just
that I would ra ther see us go back to the previous
syste m.

,



JEFF-TRONICS
SU R P LUS B AR G AI N S

16 volts @ 1 5 amp. Ira n sf o r m er , Open
fr a m e . 3 Y'" " 3"" 4 '1.0 " , 8 Ibs. . _._ ... S 4 .00

P o w er tra n sf o r mer . 2 75V no c t. @ 1 2 5
rn A, 12 V @ 2 emr-s. Upr igh t m ou n t
wi t h end bells. 3~"" " 2 '1." " 4 " . 8
Ibs 52.00 4 17 .50

18 ,000 pF 25V d e Sp r ague " Powe.-
lytic ," 2 "D x 4 Yo "H 1 .0 0

JOHN S ON MINIATURE VARIABLE S

16 0 10 2 1.5 -5 p f SOt
16 01 2 7 2.5- 17 pf GOt
16 0 13 0 332pf BOt
16 0 ·2 0 3 1 .5 -3 ,1 pF h u n e rfl y BOt
160 211 2.7 -10.8 pF butterfly BOt
16 0 3 0 8 2 .3 14.2 pF diff erentia l BOt

H U M ' DI$T A TS Honeyw e ll
#4 6 81 0 0 2 - 1 humidity controuer.
Contains microswilch . croses on de
creaSIng humidi ty_ 1 7 /S" " 1 l i S " "
3 \',' deep. Y. " diam. shaft lo r se t tmq
SW I tching pOlnl extends from en d .
4 5¢ ee.. 5 f o r $ 2 , 100 tor $30,

Be 3 48 r ec erve r 200 -500 e c , 1.5 -1 8
m e, convert ed 11 5 V to 60 cvcre e xcel-
le n t used ,. ". ", 75. 0 0

Be 221 f r eq uency meter, 12 5 k c , 20 me.
11 5 V 6 0 c v cte p cwer IN /crystal &
c alIb ration boo k & ins t ruc tion book.
E xcellen l used , .. " . , 75. 0 0

Ptease include sufficrent shipping charges w i th
your order . Any excess IS refunded.
Send 2Si for ta resr catalog of surplus elec
tronics, new & used ham gear. Catalog free wun
order.

JEFF-TRONIeS
4 252 Pearl Rd. Cleveland, Ohio 44109

749-4237

4-1000A FILAMENT TRANSFOR MERS
7.5 VCT@2 1 A MPS 117 VA C PRIMARY

3¥.."H, 4Y1 "W, 3%"0 . NET WT . 8 LBS .

$14.95 PPD-

PETER W. DAHL CO.
5325 A n nette A ve.

EL PA SO , T E X AS 79924 Tele ;915·75 1 ·4856

LAPEL BADGES
Name and call iden ti fies you at club m eetings,
hamtests, busted pot parties. Hand engraved by
skilled New Hampshire craftsman wi t h loving
care. Only one lousy dol lar. Send first name
and cal l and b uck to :

RA D IO BOO KSHOP. Peterborough NH 0345 8

Desk Call Plate ontv $2.00!
Up to 20 letters on a desk plate, em
bossed white let ters on walnut back
ground ; ebony stand. Looks great on rig
with your name and calL Watch envy race
through your neighborhood. Send along
20 well chosen letters (spaces count as
letters too), include a nice fresh two
dollar bill, and give us a strong hint on
where to mail the exquisi te piece of
craftsmanship .

RADIO BOOKSHOP, Peterborough NH 03458
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~I y 10\\: opin ion o f I L is colo red by th e
personal b ligh t o f d ow ngradi ng a f ter more than a
ha lf-ce ntury o f good behav ior o n th e ham bands,
It all -cem- so u nnecessary. I would th ink th at
o ld expe rienced people co uld be let ulonc and
not subjected to such ind ignitics <IS 11<Ive been
d rea med lip from time 10 time by the ARRL. I
can' t be mad at th e 1:CC. wh o - I am sure 
sim ply felt that Newing ton co uld ha rdly be
wrong. As a ma tter of fac t I recal l that the FCC
t urned th is th ing do w n some years ea rlier o n the
basis th at it wo uld lead to an elite es tab lishme n t
with a sup posed ly dem ocra t ic gove rn men t pu t in
the a nomalo us positio n of enforci ng <I cas te
sys tem.

R , A . H ilfe r t y W2H EY
Bo x 409

:Io lilll2'r P la ce , LI . N Y 1176 4

I hope that someday thi s incentive lice nsing
thi ng ca n be rehashed ...Now I have a G enera l
license which res tric ts me to certain por tion s of
the ama teu r bands ... and th e iro n ic th ing is that
Extra s see m to o pera te in the General po rt io n o f
the band.

J ohn St agnaro W6MAB
2 3 05 Pano r ama D rLa Cr es cen t a C A 9 12 14

I do n' t have a ny idea how mu ch infl uence
yo u w ill be ab le to sw ing in you r e ffo r t to
co nvince H T that th is whole thing wa s ill
advised . bu t if I can help by send ing you my
o pin ions, then it is the least I ca n d o . I am against
l l ., and would on ly be fo r a 20 w pm requi reme nt
if use of a typewriter we re optional.

Bill G ulled ge W9LWG
R t 3 Box 56

Phillips WI 5 4555

F inally so me o ne uses a magazine to get
opinions on the IL progra m o n a nat iona l scale . I
no pe tha t 60?C o f vo tes is not the losing
percen tage (see p. 9 QST Se p 19 70 ).

H a n is WB8BTV

It's not incen t ive licensing w hen the FCC
narrows and removes freq uenc ies so as to load
the remai ni ng spec t rum w ith nets a nd phone
patches. And cra m m ing ARRl activities into the
highl y congested remai ni ng portions of the bands
is idiotic.

R . W. D aniels Kf,fKYH
Rt 2 B o x 212

Aitken MN 564 3 1

IL was supposed to be a step ab ove G eneral ;
instead. the space be twee n Novice and Extra was
sp lit in th ree rather than two. And the present
Genera l is not up to hi s predecessor. wh o k nows
half th e Ad va nced test from hi s old G enera l
exam. T hu s. either increase the exam require
ments fo r Ad vanced o r th row it out! l et th ose
who know the code at hi gh speed get cred it for
it . but le t the chap who doesn't know it
demo nstrate some alternate ab ili ty . If the FCC
insists o n restr ic ted p rivileges, how about power?
New G enerals to ge t l SOW, mayb e Ad van ced and
Ex tras co u ld ge t the fu ll ga llon,

Joel Look WI KCR
Box 25

Clarem o n t NH 03743
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E. H. Conklin K6KA
402 Oliveta PI. Box 1

L a Canada CA

Radio Interference Reduction

Some ham s try to purchase new electric
razors for neighbors in an attempt to reduce
ex isting razor QRM . However. attempts I have
made to fi nd any razor that is treated to reduce
QRM , have no t been successful a t dealers. f-Inal
ly, I rece ived a reply fro m a SEARS buyer who
said that their 92737 razor (Austrian) claimed to
be so treated. I had read many instru ction sheets
with new razors witho ut seeing any such com
ment on o ther products.

I think that the magazines should be willing
to mention this, and to list prod ucts that have
reduced QRM .

Note Public Law 90-379, 90th Congress.
which ame nds th e Comm. Act o f 1934 , permit
ting FCC to regulate th e interferen ce potential of
devices. QST published a reques t for letters to
FCC sugges ting items heading suc h regulation .

I think that amateurs should encourage FCC
to bring out at least a general requirement that
household appliances be treated for reduction of
QRM, and especially th at thermostats be treated
to prevent "hanging" of the con tacts in a
sparking condit ion . Also , essentially all light
switc hes cou ld be so treated - which I under
stood was required in France 35 years ago. I
encou rage the magazines to stir up a litt le
thought on the use of the Public Law to red uce
QRM.

Sparklinc

Keep up the good work wi th 73 Magazine.
You have a good following at KEYN . We have
four active hams on the sta ff. Our News Director
K0WfM has his two yo ung sons licensed as
Novices. I'm now working on the general man
ager and his oldest son and hope to get them
tickets. The station suppo rts the W0DKO rc
peater with tower space and power. You can
imagine the response a cn o rganization receives
when our program director (W5MGC) tak es the
call. Our weekend disc jockey and engineer
WA0THQ is a senior at Wichita North High
School. Oh yes, we also o perate a sta tion
WA(JZZX o n 2 meter FM from the KEYN
st ud ios.

Anyway we here at KEYN heavily suppor t
Amateur Radio and 73 Magazine. Each copy I
receive from my new life subscrip tion is well
digested before I safely file it away.

Larry Wa&&oner WA9QPM
KEYN . 3357 W. Central

Wichita KS

Lackluster

I keep reading in the letters column the
bouquets that come yo ur way regard ing the
magazine. I started subscrib ing some time ago
and thought the same way - even go t th e back
issue Gunsmoke and enjoyed them all. However,
in the last year or so, it seems to me that 73 has
lost it s sparkle and is becoming a lackluster
publication . 'aybe it's me, ma ybe not. Anywa y, it
seems to be turning into a specia lty-type maga
zine geared for VHF-Novice interests. Of course,
maybe this is what you wa nt.

I wonder how mu ch th e advertiser influen ces
editorial policy? I have ye t to sec an ar ticle
saying that a particular piece of eq uipmen t is a
piece of j unk. These " reviews" in all the maga
zines claim that any thing is the biggest thing

DE CEMBER 1970

GATEWAY
ELECTRONICS

6150 DELMAR BLVD., ST . LOUIS, MO 63112
314 -726 -6116

G E MINI SPACE C RAFT SOLID STATE UHF C OM
M U N I C ATI O N S SVSTEM - Incl u d es T <ansmilter
R ece i\ler Po .....er SupplV Elc . Mant. bV COLLINS
R A DI O l or N AS A.
ShIppin g ..... t . 10 Ibs. . . • . . • . • . . . . Wri l e lor p r ic e

CO ·A X ANTENN A RE LA V _ 11 5 VAC - ..... ,Ih BN C
Con nectOrS - new p acked .
S h ippi n g ..... l . 1 lb • • . • • . • • . . . . . . . . . . . . $ 5 .00

H .P . 2 0 0 0 A UDIO OSC I L L A TO R
S h ip p ing l . 35 Ibl . $1 2 5 .00

H .P . 41 0 B V TV M
S h ipping t . 20 Ibl _ . . $ 12 5 ,00

H .P . 524 F A E Q . COU N TE R Plug i n Model 5 25B
100 -220 M Hz.
S hipp ing w I. 15 Ib l , $ 12 5 ,0 0

H .P . 526 _ PERI O D M UL T IP L I E R Plug i n .
S h ipp i n g w t . 15 Ibi, . .. . .... . • ... .. . . $ 4 0 ,00

H .P . T IM E I NTE RVAL U N I T Plug i n .
S h ipping w t . 15 Ibi. .. . .. • .. . . •...... S 75.0 0

T E X T R O N I X 56 1 OSC I LLOSCOP E with b oth 3A 1
Dual Trace and 3A1 Tim e B ase _ P lug ins _
. "cenen l cond o
S hippi n g ..... 1. 8 5 l b s, .. . • . • • .. . . . • . . . $ 1000,00

HIC K O K M ODE L 8S0 P Tr enl,Sl or Analvzer .
S h ipping 1. 2 5 Ib l , .•..... , S 10000

CO L L I NS ME CHA N ICAL FI LTE R - 5 K C band
..... idth - 500 K C Cen l.r F '.Qu encV .
Sh ipping w I_ Y.lb_ . _ , S 10.00

COLLINS MECHANICA L F I LT ER _ 4 K C band
..... id lh - 500 K C Center FrlllQuencV .
ShIppin g 1. Y. lb. ...• S 10 .00

C A P ACI TO RS - l oo MFD .-3000 VDC - 14·· ,, 6 " ,,8"
Shlpping ....t . 40 lbl. . . . . . . . . • . • . . . .. $ 25 .00

3" x-v OSC I (. LOSCO PE &SER VO T E STER 11 5 VAC
S h ipp ing ..... t . 5 0 lbl. •. .. . . . . .. . $ 30,00

Minimum order $5.0 0 . Sorry . n o ca talog at th is
time . Write for s pecific Ite ms. Watch for o ur
ads in 73. Stop in a n d see u s whe n y o u 're in S t .
Louis.

·WE PAY CASH

FOR TUBES
Lewispaul Electronics, Inc.

303 West (rescent Avenue
Allandale. New Jersey 07401

Irr;============;]

FM Schematic Digest
A CO L LECT ION OF

MOTOROLA SCHEMATICS
Alignment, Crystal, and Technical Notes

covering 1947·1960
136 pages 11 y," x 17" ppd $6.50

S. Wolf
1100 Tremont Street

Boston, Massachusetts 02120
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RG 1M AU !lO ohm IIllon _.ilI1 e.bl• . OullOde di.mel" ,080" RF
loa ,29 db ~. 1001 .1 -00 Mhz. Si..... . pl~ed ....i.ldin'.,d conductor .
U..:I for in l..n" en.";, wi, ing. ..,lInn. coupl ing. RF cou pling bI_n
tl lllft. .IC. R,ndom Ienglhl lrom 35100110 150 fool . Colo" , bllCk. ' Id.
brown, blu • . guy, 0..... R~l. ptic. 23t~ 1001, Ou t ",ie. ~ ~
fool S 3.00 p" 100 II
"'156 khl e. ..mic l ill..I IYIM 6 F-4!>!>- A. Th_ l ilt,," w~ 1 lwlp 10 ",,-,pen
1"- "'«'IIVilV 01 mon MIl u,ing "'55 Khz IF'I- U.. ocrOSS e.l hod. bill
.Millor in pl_ 01 . _itol' , 0' in Ir...tit1orized MIS. kro.,h• • min ..
b.. ,",no. , I~ it 20 oh.... 11 455Khz.• DC " ..e. il in finil.
Imped~ ino-_ , ,,,idly. you I. .... 455 Khz . PI you. o wn LC
l ill.. cifeu'n II verv low con
10 lor Sl 00 25 for $1 00

TOROlO POWER TRANS FO RMERS
, T·2 Th " 10'0 ,(1 w. <lftI9nI'd 10' uM in, hybnd F.M. mobi l. unil . ...."'
, $0"91' 6647 tubl in Ihi RF ~ for 30 wIttS oull>U l . Xto.maIic in
clu<led 12 VOC pt.....ng 2N1554 ', 0. lIlu;",,1I'l1 Sec.. , 1 !>OOVQIt, DC
OUI It1 70 willi s.c 1'1 .6fI VQl a DC bias. s.c. 13 1.2 vol ts AC ' 0 .
1'....-101 6647 '.- Sec U CIT lH<lblck winding for 2N1 5S'1"5 111. "
IIIick . 2 ll, " d i' S2.95 . , ·2 for S5 .00
, T·3 H•• ~.-.d "On cor. _ i, b."" 10"" TV Ily ba k rr..-..for...... ,
Qpet_" II Iboul 600 CPS. 12V DC P'i . ...ing 2'1\1....2·1 or lQuival..." OC
OtJ lpoul o f VIOBl R <1175 VQ1U 90 WillS CIT 1H<l bad< winding to, 2N""'71

12.95 ... ·2 for SS.OO
TRANSFORMERS

p·l 117 VAC P" . Sec. It 168 VAt . 120 ...... s.c. 12 6 .3 VAC . "'A.
Double H.lI Slwll M., I eo. TYIM SX 1<11$ ""1M. S2.7S N . ·2 for S500
P·9 111 VAC P, i s.c.' 9OOV AC. 300 mil. Sec. ' 2 100 VAC . 10 mil
6.. s.c f3 12 6 VAC. AMP. WI . 1 6~ 11>1- Double H-" Shil l $<1150
P·l0 117 VAC P" s.c 11 960 VAC C.T. • 160 .... s.c. In "'25 VAC
C,T,_ up It1 100VAC 10_B.. s.c.1312.6VAC. <II5A Ooubll
S""" "'I." 80. lyPl WI a", ItIs S37S
OU IPul 1f_lor....I. • l 'yPl$ 59cennor 3 for SI 50
OT·1 T''''$Ollor TO-3 Po_ O_nd.. Imp 15 o hms 10 3.2 011..... DC
1'1.., P. i. 60hm s.c, .3 ohm.
OT,2 P.. ,mp 7000 ohm s.c. 3-2 _ SOl) ohm for Phon" or 70 "ott
II... 3 w.nl- Full 1h0l_ Dou ble H.l S""I1.
OT·3 P. i imp ,5!>OOoh.... Sec: 3.2ohml SC122 ""pe,

All P"ce1 F .O. B All _"iIh" Ioned 1 P..... ,llow 10 ' packllging,
PI_ , 11ow 1nOu9" lor pon.,. . w ,II fllu.n , ny ,.1...

TOWER
COMMUNICATIONS

1220-22 Villa St. , Racine, WI 53403===~

PEP's SPECIAL!
CIRCUIT BOARD COLLOSSAL

LO'ded w,th tom pona n u up to $100.00
v.lue , SOUllht ou t o n. supply house _
FIRST eo m. - F I RS T ... yed l

All Different! All Complete! First Line Units!
If yo u don't feel that you got your
money 's worth-full return guaranteed ,

3 DI F F ER E NT GROUPINGS TO CH O O S E FROM
GA OUP A - Actu.1 V.lue $15.00 - PEP Price $1.25

SA M P L E A - 1 ; 200 d iode - 7 1.,ns iSl0r, 
Oye , 50 "" " 0" - complete with
b o • •d .

S A MP L E A - 2 : F o u r L C . Mounting
B tocks - 3 1, ...,iI10" - 0 ...8' 25
, ••iI10 , 1 - compl.,. wi th boa'd,

GAOUP 8 - Actual Value $20.00 - PEP Price $1.15
S A MP L E B·l : 8 t , C . Mounl ing blocks 

0".,50 •• ,iIlO" - 32 tra nsistors -
0 ..... 30 d iod• • - c omp le te with b o ard .

S A M P L E B ·2 : 32 lre ns iSlO" - o"e.
' 00 ,. ,.,to.. - cePlK i1.0 n - 0 " "
15 d lOd" - comp•• t, w ilh boa rd .

GAOUP C - Actual Value $50.00 - PEP Price $4.50
S A M P L E C · l ; 22 in.lin. I .C .• 

Oy. , 15 diodn - 20 tr,ns. -
0".. 50 ,.,iston - c . p aci l o rs 
c o m p l. ' . wi th board .

S AMP L E C·2 : 22 i....ueet .c .•
0"" 50 d 'od•• - 0"" 50 " " SI 
ce P K il o " _ tom!)l.'. w ith bo,.d

LIMI TED SUPPL Y! H urry and p lace your
order for the best buys! ! !

NO SALES TAX -WE PA Y PO STAG E

PARK ELECTRONIC PRODUCTS
P.O. Box 99, N. Salem. N.H. 03073
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since the ice cream cone. For instance, I had a
Swan VHF ante nna . made by t he Stockton man,
that new apart in the wind , main ly because of
insufficien t hardware. I wro te something about it
and sent it in - no response. Wro te another and
sen t it to QST - and go t a nice letter from th e
tech nical consultant that they only checked the 2
meter. not the 6 meter.

I believe there is a little more than a year to
go on my 73 subscrip tion and I frankly don 't
intend to renew it for a lack of interest in the
con ten ts.

Pa ul S chuett WA6CPP

A lot can happen in a year
... Ken

Easter Island

On March 20. 19 70 . I was licensed to opera te
my ama teu r sta tion from Easte r Island with the
call sign: CE0AE. I have been operating wi th this
sign since May 20. and work all bands, CW and
SSB. O nly twice have I opera ted above 2 1,40 0 on
the 15 meter band. ~y name is " Dave" . my QSL
Manager is WA 3HUP, and my QSL card is red
and white . I do NOT have an APO address. I have
received fewer th an one QSL card for every three
con tacts, and would appreciate more. My usual
frequencies arc; 28 .550 - 2 1,360 - 14 ,332 
7030 - 3530. Fr. David L . R edd y. O. F . M .

Parroquia
Isla D e Pascua. Chile

F lamboyant

In my opinion your increasingly flamboyant
head lines lower the appearance and appeal of 73
to the level of cheap trash like CQ and PE. and
waste space that could othe rwise be devoted to
several more pages of ar ticles.

73 is not Movie Mirror or True Confessions.
For examples of proper headlines for a tech nical
magazine sec July QST. R. B. Kuehn WOHKF

St. Paul
MN

T he Good • • •

A friend loaned me t he Ju ne and July cop ies
of 73 magazine. They're the grea test. I saw your
notice about a bundle of back issues of 73 for
$6.00. My check's enclosed . Hope I'm not too
late.

I' m in a Code & Theory class. As soo n as I get
my Novice ticket, I' ll subscribe to your fine
magazine. Can' t see how any ama te ur can be
withou t it.

My sentiments arc with your point of view on
every issue in these two issues of 73. Keep up the
good work.

J im Edwards
Chillicothe OH

•• . a nd t h e Bad!

In your recent letter asking me to renew my
subscription you said that you were worried that
I would not renew my subscription. Well Gentle
men I would like to say that you had be tter sta rt
worrying for you r publica tion has become sheer
garbage in the past 9 mon ths. If you wan t to sell
your mag. you had be tter try the funny farm for
they are the only people that might find your
magazine of in terest!

Llo yd D olese J r . WN 5 ZZF
2 2 0 E . M a ple R idge Dr.

Me t aire L A
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Mid e ast

Wayne's helping Hussein ou t was a true
gesture of gen tlemanliness in th e true ham
spirit. I guess yo u just have to remind some
people tha t you are no t a d iscriminating person.
To me, Hussein is a person who has same
common interest as myself, ha m radio, and this
ham fellowship (to me anyway) is not affected
by either race, creed, color, religion or p lace of
bi rth . As for those ch ildish kids who say , "OK,
now go to Israel or you're anti", let them go
somewhe re!

Wayne has befriended a great ham fo r all o f
us. May I remind some people that Hussein has
understandable troubles of his own and he gets
on the band s (lik e most of us, an yway) to relax
and take it easy. You must forgive some of us,
Hussein , for those p ileups, but you're still a ra re
one for many of us. Take it easy and as long as
you are a member of the fe llowsh ip of hamdom,
I won' t yell at yo u abou t the Mideast. My
feelings remain much the same for Wayne. Keep
up the good work. Times, they are a-changin'.

Chip Cohen WAIJHO

H am Critic

It strikes me, Wayne, that the technica l
quality of the articles is slipp ing. " More Notes On
Diode Stacks"" must have been wri tten for the
Novices or the XYLs. Maybe my in te rests j ust
were not touched - we' ll let it go at that.

Brown (W9HBF) must not have listened
recently on CB; further, he should keep track of
what hams do in emergency communications. I
could have enjoyed the Sept. issue a lo t mo re if
this article had not been in there! QRP, yes 
CB, no!

WB4ITN could have some thing rea l use ful
going with his file-box series if he hand les it
correctly, and produces some rea lly handy gad
gets for the shack.

One has to qu estion the use of the word
"waveguide" in K t CLL's atten uator ar ticle. Two
coffe e cans soldered together will do the same
job only it's called shielding!

There are a lot of pluses in the Sep t. issue:
W7PUG' s CW ID Genera tor, WA 2IKL's rc
Testers, K6MVH's Anten na Separa tion, and
Douglas' s Relay, etc. T he study guide ma te rial is
always excellent. Too, WB6YVT's 2M Converter
looks good.

It is no ted that the num bcr of ad ver tisers
seems to be p ick ing up , Wayne. A nyway , I guess
you know tha t I read "It" from cover-to-cove r.
Thanks .

7 3 's Carl K2IA
10-16 Burbank Stre et

Fair Lawn NJ

In regard to the letter by Ernes t Robarge,
who says he would make a good ham except he
can 't pass the code exam, it rea lly made me
laugh. Over 600 hours of code and he still can't
pass it. I took 16 ho urs for my Novice and passed
with no trouble. So as far as code goes I'm okay
but I can't get enough theory to pass the General.
But I'm still go ing to keep on and not write to 73
to tell the world what a fool I am.

Bob M a ckey WN9ER Z

Somebody 's sure been writing letters over yo ur
signature. . . . K en

DECEMBE R 1970

Special-Purpose Receivers, Panadapter
RAK-7 complete, w/dwg, 15-600 khz T A F .. . . 125.00
RFI (N oise & Field S t rength Meters) a re basically
rad io rc vrs. TS -58 7 / U Ino ant . accessories) some
what mod ified as an AFI Meter. OK as rcvr , 15-400
mhz , $195 .00. Ferri s #32A, . 15·2 0 m hz , complete.
OHC w/c harts & book $ 175. # 32B IS later model .
$275: Navy OF1 , . 15· 17Y2 mh z, OHC, with book, $75 .
MORE PROFESSIONAL set u ps, to $4000.00. S t o d d a rt
a nd Empire Devices : A SK! Also ask about SPE CTRUM
ANAL YZERS. if interested.

455 kh z Panadapter, various models. all 100 %
OK. a ll wi th instruction books 57.50
wwv Comparator Revr has meter to zero beat you r
signal w ith WWV switched tuning at 2 \1, / 5110/15/2 0 /25
mhz , Be ckm an #90 5 R so ld for $650. From us, 17500
OHC and w it h b oo k •

Hi-Sensitivity Wide·Band AM/FM RCVR
38-1000 MHz: AN /AlA -5 consists of b rand new
Tuner/Converter DV-253/ALA in original facto ry pack
and an ex c., u sed, checked O K & grtd. main rc vr A-44 4
mod ified for 1 2 0 v. 5 0/60 hz , Packed with each tuner is
the factory c h ec ko u t sheet. The one we opened showed
SENSI TIVI TY : 1 . 1 uv at 38.3 mhz . 0 .9 at 1 3 3 rntvz , 5
at 538 mhz, 4 V, at 778 mhz , 7 at 1 ghz: w/book
& pw r.jnput plug, all fo r 275.00
R ·390/UAA Acvr : Collins x rl-z er o -beattnq ,
d ri ft le ss rec e ive r , grtd 100% perfect 795.00
A-39 0A/UAA has mech . filters, grtd perfect .. _995.00

Regul. Pwr Sply for Command, lM, Etc.
Pp . 106/U: Metered . Knob ·adjustable 9 0-270 v up to 80
ma dc ; a lso se lect an AC of 6 .3 v 5A , or 1 2 .6 v 2 Y.A or
28 v 2Y. A. W ith mating output plug & a ll tech. 19.50
data. Shpg. wt 5 0 Ibs ' .

Barga ins w h ic h the above will p o w er :
LM.( ·) Freq . Meter : .125 -20 M Hz, .0 1%, CW or AM ,
w ith serial-matched calib. book, tech . data, mating
plug.
S hipp ing wt. 16I b s 57 .50
Same, less calib . book 27.50
A .A .C. A 1 1A : Modern C -5'er rc v r 190-550khz 2.95
A .A .C . A22 : 5 40 - 1600 khz rcvr w /tuning graph.. 1 7 .9 5
A.A.C . A32 : 108 - 132 mhz rcv~ 32.50

IF YO U DON'T S E E IT HERE, ASK FOR IT! But don't
ask for a general catalog...we believe tha t is nonsense in
SUTp'lus.. .we get new things in almost every day! WE
ALSO BUYI So lell us whal you have, condition, and
your asking price !

R. E. GOOOHEART CO., INC.
Box' 1220-GC. Beverly HUls, Calif. 90213
Phones: Area Code 213, Office 272-5707

' .' ,,'

Thousands cf Parts
NO FLIERS

DOW TRADING CO., INC.
ELECTRONI C PARTS & EOUIPMENT

1829 E. HUNTINGTON DRIVE
DUARTE , CALIFORNIA 91010 357·3763

SCOTT'S a SL SERVICE
1 5 10 Lynnview H o u st o n , Texas 77055 USA

F a ct! We forward cards anywhere (e xc ep t b e t ween
continental U.S.) fo r 3<1 • We offer S tatesid e and DX
manager service at an unbelievab le low price . We keep an
up to date day to d a y list o f QSL man agers to which we
forward cards along w ith SASE, supplied b y us.

Reason for usina our service: There is no cheaper way
to QS L t han us • No easier way t o QS L than u s •
You do not have the time or money to kee p up with and
h u n t for QSL managers and QTH 's for every station in t h e
world, we do ~ it 's our busi ness.

WRITE FOR FREE IN FORMA TI ON TODAY
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PHOlO U1ClRIC ASS1MBlUS COMPUUR BOARD SP1CIAlS

A7000 A7001

A9082
Honeywell Computer boards, 4 Y, " x 12" . Transis
to rs, diodes, zeners, capaci to r, precisio n resi sto rs,
heat sink, t rimmers, etc. 2 d ifferent boards. 1.00

A7000
Contains cadmium sulf ide pho toce ll, potenti 
ome ter, relay , lamp & F airch il d 2N2657. 1-5/8" x
1·1 /4" . Or iginally used as exposu re meter cont ro l.
Complete ci rcu it d iagram & appl icat ion data . 1.25

A7001
Contains cadmium sulfide photocell , 2-500S1vari
able resistors, & Fairchild 2N2240. Presence or
absence of light cha nges bias on transistor. Useful
fo r all ty pes of a larm & ligh t sensing dev ices.
Complete with diagram. . 75 ea.

3 A 7000 & 3 A 7001 5.00

A9093
Honey well Power Board contains 4 2N 1137B 80
watt PNP power t ransi stors. 8 To p Hat diodes, 8
precisio n res istors & 41N 642 d iodes stock. 1.25 ea .

A2040 Sangamo or Pyramid 4%" x 1%" 4000
MFD 50V . . ... . . . . . . . . . . . . . . . . . •50 5/2 .00
A4016 FET F ield Effect Transistor TO-1 8 25V
Source to Gate N Chan ne l 50 5 /2.00
A4017 Tu nne l Diode sim ilar to l N3717 .50 5 /2.001

$1.00 FREE WITH $ 10.00 ORDER
MINIMUM ORDER $3.00

La," of o ther i tems-seend fa' free fl ier All m.,.A. DELTA ELECTRONICS CO
chand ise fu lly guaran teed . Ple ase in clu de post- 0 •
age : excess w ill be refunded. BOX 1, LYNN . MASSACHUSETTS 01903

SLOW SCAN TV
Atlanta Repeater ProblemNow for th e flrsl Inne an 5,5 . monitor designed for your

Ow n custom inst allation, Avail ab le In 3 economy kil5. K6MVH' s recen t editorial on the Atlanta
KI T 1 P.C Boards only (2 req.l ea . S 9.95 repeate r was an accurate description of the
KIT 2 P.C. Boards (Both) & all parts lunw ired) $ 80.00 situa tion as it now ex ists in that area. I lived inKIT 3 P.C . Boards Wired & tester $125.00
Power Supply Kit - No chassis s 54.95 Atlanta fo r over five years and still maintai n my
Complete Mo nitor- In handsome cabmer $298.00 "4" call because of frequen t trips to the Atlanta

A ll kilS lut", ' Yi-> '" w,t h mstruct,ons area. The group which originally began construe-CRTs. Power Suppl ies, 3nd cabinets nOI Incl u'fecl
E. K.Y. VID EO VISION CO. SOK 15, Stockholm NJ 07460 tion of the Atlanta repeater consisted of serious

ama te urs with a desire of promoting th e growth

SCHEMATICS AVAILABLE FROM 73
of FM activity. This group was gradua lly over-
taken by a group of ex-Army MARS opera tors

$1.00 each Who, atter a change in com mand of the MARS
AR R-15 fr om June 1965 73, page 78 . group, became dissa tisfied with the Army MARS
ARC-27 2M Guard Channel Receiver. I'M repeater prog ram. This group th en used its
s s e Transceiver, Nov. 1961 73, page 23. political and financial con tac ts to es tablish the
RS08/ARC, June 1965 page 48, before & aft er. Stone Mountain repea ter. This group has never

73 Magazine, Peterborough, N.H. 03468 liked to have its inner circle questioned , even
while affiliated with MARS .

T here still remain a few stati ons who will work

0;>]. G.R . Frequency Mess- transien t mobiles. Howeve r, the contro l sta tio n
urin g Equipment will not wo rk anyone with wha t he calls a

Otl'I' "Yankee Brogue," which includes any one who• • Type 1105A
•• , I It? ~ 61 Th is primary frequency does not come from th e 4th call area. I have been

O. eO standa rd will measu re called down by that sta tion because he canno t
o 0 understand anything bu t d eep southern drawl!!

l o "e>. . li! fr om , H, to over 100
De 'e O MHz with an accuracy ot On my last visit I made th e sta teme n t on the

0 0 0! 9 .""4t: one cyc le up to 10 MHz. repeater that the At lanta area was ge tting a bad
o • •

repu ta t ion in FM circles. Th is stirred up someo 0 • (t(t (tee Th is is a laboratory starr -. ~

• (teee'l dard used p rima rily to r comments, both pro and con. However, it d id

, I ~J
calib rati ng o t he r equtp - serve to wake up some of the operators in the
m e nt. Th is I, t he last Atlan ta area , and, for several days every transient

, ' word In freque ncy stan- opera tor was worked by several stations. Thus, I

i r. I dards. Send fo r d etail s. hope tha t Ken's ed ito rial did some good.
SPECIAL .... $ 1995 .00 Glen Zook K9STH

8 18 Brentwood Lane

OGP COMPANY B o x 43 1 Jaff"" N .H. 03452
Richardson TX 75080
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HIGH VOLTAGE 1 AMP
J AMP tPQ'l.1

800 P IVPIV SALE

0 2000" 1.00 SILICON 73000 1.35
RECTIFIERS4000 1.65 ,.,

5000 2.25
6000 2 .96 SILICON * A'o/oncht: Type 518000 3.50 * Micro M i ni a t ur e
10000 3 .95 RECTIFIERS * Up to 2 Ampi

SN1410F
SN1412N
SN1413N

Terms: add nest aee. Rated: nei 30, cod's 2."rk
Phone Orders: WAkefield. Ma i'ls . (617) 24 .'i . 3 8 2~ 1
Retail: 21 1 Albion , S t. , W a kf' fi t' lfl, Ma ss.

P.O. BOX 942 A
l ynnfie ld, Mass .

01940

GIANT SALE ON NEW TTL~
TEXAS & NATIONAL IC5
W / Sp . c Sheeh Ally J - 10% Di, counfJ

Typ. Description SALE

SN1400N Quad 2 I n pu t N and Ga te $ .88
SN1402N Qua d 2 In put N OR Gate .88
SN1404N H ex In ve rte r .99
SN1410N T r iple 3 I n . N AND Ga te .88
SN1420N DURI 4 I n . NAN D Gate .88
SN1430N R In put NAND Ga te .88
SN1440N Dua l 4 I n . N and BUFFER .88
5N1440F Dua l 4 I n . Nand BU F F ER .88o SN744TN BCD t o Decim al Driver 4 .95

0
0 SN1442N BCD to Dec imal Decoder 4 .50

SN1441N BC D to 7·Se j;C.
Decode r- Driver 5 .50o J .K F lip Flop 99

0
0 J-K ]'b s t e r Slave Flip Flop .. 1 .19

Dual J-K Master Slave
Fl ip . F lop 1.49o SN1414N Du al " D" T ype Erlge
T r ig ge red F lip F lop 1 .49

0
0 5N1415N 4 Bit Bis table Latch 2.95

5N1416N Dua l J .K Ma ster Sla ve
Fl ip F lop , 1 .49o SN1483N 4 Bi t Bina ry Full Adder 4 .50o 5N1490N Decade Count er : 3.95

g
o SN1492N Divide-by-twelve Cou nt er 4 .50

5N1493N of Bit Binary (div ide by 16 ) .. 3.98
5N149SN 01 B it R ilrh t & Left Regis te r .. 4 .S0
Code : F - F IAt P a k, N - Dua l I nli ne

o 10¢ Catalol on f iber Opt ics, 'ICs ' , Semis, Part sSol'
$1.19

1.39
1.59
1.85
2 .15
2 .50
2 .95

P1V
o 5.

D
B ~gg

400o 600

B 800
1000

FAIRCHILD LINEAR
IC AMPLIFIER SALE

6 AMP SILICON
FULL WAVE BRIDGES

3 AMP

1000 P I V

RAYTHEON ~'"'
5U4 SILICON ~.,:: I
,,\U~~ $198 1\ ' A ny J - JO". Discountl

ryp. Descript ion Each

1 AMP 5 $1 00 77·.'3 W ide B_nd DC 1.4.R F-IF Amp 1.25

1000 PIV 'or § 7709,. Dper-a tinnnl Amp 1.4.
Hi-S peed Diff 1, 19

SIll RECTIF 711 D UAl Comp ar ator 1.49
CON IERS 0 741 Free. Comp o 709 ' .5.

WORLD 0SLBUREAU
5200 Panama Ave., Richmond CA USA 94804

PLAN 1, We forwud YOW q SL, (plea.se arTa"ll e a1p habeti ·
cally) t o any p ia" ,", In WorLd , In cl udlna a ll t o . .. lln countde. ,
a nd to o r w lthm USA. Canad a , a nd Mexico , f or 41' n c h .

PLAN 2 . Y o u use o ur IPfl' ial 101 l o rm a nd send u l • cop)' .
We I\I ppl, Q S L- make o u t QS L-d..llve, Q S L . a U fo r 8 4 nch.

LARGEST ASSORTMENT 0
BRAND NAMES

You can save enormous amou n ts o f money
while choosing from a co mplete line of trans
ceivers, receivers, transmitters, etc.

WE HAVE EVERYTHING IN HAM GEAR
SAVE MONEY ORDER BY MAIL

CB Radio Co.• Inc. 89 A sp en Ad .
S w am p scott , Mass. 01 901 617·59 B·970

~==HRLl.E~VI~CE::::-S=~=
H<>'I ca.... Diodeo: HP:18OQ, .••.•• 90'1. 12f1;10.00 M.._ b v H. l .... • IS4,n

_

1<:'0: I lI l iOO. 8 1., 60t f II l 923 90t
, MRTt MC78OP. MC89OP . . ... ...... . . . . • . . S2,00. 1011 1".~0

MCn.p.MC789P. MC792P. MCn 5l'..... SI ,05. 10f1;9.Ml
.1.. ....IMlIt : MC788P. MC88OP. MC717P. Mcg7l101'.

Of' _ SH7770llH jO,PI. SH777ta. CT~• • . . 1 1.50. 71'110.00
TOAOIOS: I e;.-.. CF 10H16. CF 102-01. CF 101-02. • . • . . . . . . . . . .. !iQl!

CI NCH IC _ 1....a IP cs. sot HAL DEVICES
4dd PoRago. _ to< a>tI'IIPIrt. Ii... 80l< 365 L, Urt>an.. Illinois 61801

:l-Ch n nn e ls ! l '" e p lu h
ewtt cnee t o ~el ..c t T V

e:::::::==,::;;~ C8m.. r u s . m o nitou, R )' ,
, e neenna s yllt em• . " M "

'" _ t}"p e c on ne ct o r . o n
'''8r . ide. ~o imp.. .

_ _ - d ..nc .. w orr ie • . Ma n )'

ALP U O,de, ; 80_ 13485 aud io m od .. l" 10 0.
.. Lawrence, Ma. 0 1842 Shipped pollit pn i d.

PROFESSIONAL REPAIR ANO CALIBRATION SERVICE

S~tist in Ihe ~ltn;lnct .and cali bra tion of school ' li elecltonic
.1IbofillOry I'quipmenl, lut equipment and am.lteur equipmlnt. Prompt
service by holden of IIMI. ur .and comm. n:ial FCC lioinse li. Write for
shippinll instructions.

PANTRONICS OF VIRGINIA, INC.
6608 Edsall Rd .

Alexandria, Virginia 22312

WE PAY HIGHEST CASH PRICE
for Electron Tubes & Semiconductors
Immediate Payment on Unused Tubes

H & l ASSOCIATES
ElizabethpOrt I ndustr;al Park
E lizabeth, New Jersey 07206

(20 11 3 5 1·4200

•

VIBROPLEX

;

. ENJOY EASY,
. RESTFUL KEYING

S21.9S to S43 .95
THE YIBROPLEX

CO. , INC ,
B33 Bro adw ay,

New Y or k . N Y 10003

VHF-UHF
CRYSTAL CONTROLLED

CONVERTERS
M od el 432CA - $64-.95"

A .... ilabl. f or 50 thro u gh 4 3 2 M H" S ilicon
FE T C ircuit ry , Si l...., Pla led Ci. cuits , Bu ilt ·in
ac Po ......, S u p p ly ' Wr it . f o ' d.t. iled D a ta

JANEL S h ilts o r o,d., direct . lPec ifying i·f freq u ency.
P O , BOK 1 12. SUCC;IW""'I. NJ 07876

LABORATOR IES T,...."'.o.... 2Ql ,584·6S11
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'-73R;;d;;Service Ct;u;;;n- - I
Now we d on't say that every single reader I

must buy every last prod uct advertised in 73 .
We believe that, but w e d on't say it . The ve ry
least every reader can do is to put on a sh o w o f
Interest in the products herein advertised. To I
make thls a simp le task, even fo r the la z iest
r ead er (now t here is a contest for vcuf}, we
have c lav. rly arranged the ad vertising ind ex to I
double as a readers service coupon. All y o u
have to do is tear it out (o r photocopy it) and I
send it in with the appropriate boxes marked.
(We h ave a prize for the most boxes m ar k ed I
. . . a sttent p rayer of thanks f rom the pub
lisher). We'll accept postcards, slips of paper, or I
almost anything else that lists the co m p a nies I
y o u w an t to hear from and your address.

No one likes to go Into a store without
buy ing someth ing, right? It Is the same with I
these Information req uest s. You wil l be
«xcectee to buy something. Oh, it doesn't have I
t o be a $50 ,0 00 antenna system, but it should
be SOm et h ing modest., . a transc eiver • • , a
linear . •. you k no w . We'll leav e the d ecision up I
to you , knowing that w e can trust you to d o
the r igh t t hing. I

And we are def in itely not saying that the
use o f th is serv ice co up o n has any curative I
powers, but we cannot but notice that many
reeders report remarkable relief from simple I
backach e, headaches, lumbago, and acid
indigest ion after sending in their coupon. Why I
take any c h ances?

ADVERTISER INDEX I
..J A dirondack 9 3 0 Perfec tion Products 68

Aree 127 Poly Paks 12 7
Amaleur Eloctronic 3 7 (J Regency 53 I

J Anlenna L ab s 1 16 0 Ross e, White 55
o A ntennas I nc, 82 0 RP Electronics 79 I
n A T V 119 0 R& R 70
LJ B& W 29 D Sams 2 1
O Callb o o k 78.99,121 (] seee-s cs i, 12 5 I
r, C B Radio 12 7 C S ent ry 35
f) Crystek 7B Signal One 49 I

Dahl 12 2 0 Slep 67
o Delta 12 6 0 Sp ec l r on ics 6 4
o Dow T rad ing 12 5 n Standard 58,59 I
n Drak e IV U Swa n II
U EK Y Video V is ion 12 6 n T ele co m 6 0 I
u Electra 89 (] Te l r e~ 7 1
o Epsilon 1 19 o Tower 12 4
o Flamingo 90 Tristao 12 0 I
O F , oc k' 1 15 0 Two Way 12 3
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o Goodheart 12 5 n V ari tron ics 56,57
11 Gordon 72 ( I V ibrop le w 12 7
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J HOJI 12 7 73 Stuff
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HOJlfy 9 1 S p ec Sheen 55

o Hoath 15 73 Subscriptio ns 63
o H enry 13 ,61 Tec h M ~ nual 95
n H & L 12 7 73 Bind ers 9 5

H y G a in 4 2.43 Extra C lass H and b OOk 99
o I n te rn at io nal Crystal 1 1 OX Logbook 99
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o Jefluo n ics 12 2 Repealer HandbOok 108
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o National III Desk Plates 12 2
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o Pantron;cs 12 7 OG P 12 6
O Par k 12 4 73 G lobe 11 8

128 73 MA GAZINE



Here's a transceiver designed for the amateur
who would rather spend his hard-earned radio
dollar on performance than frill s. T he
NCX-1000 is built to meet the demands of the
operator who needs and desires a high perfor
mance SSB-AM-CW-FSK rig with so lid-st ate
dependability and plenty of power. Add to this
the convenience of having your transmitter
(including linear amplified , receiver, power
supp ly, and monitor speaker in a single, co m
pact, smartly styled 59 pound package.

So let's look at the NCX-1000, starting with
the double-conversion, so lid state receiver.
After the received signa l is processed by a
double-tuned oresetector, a stage of A F amplif i
cation, and another presetectcr, it is applied to
the first mixer for conversion to the first IF
frequen cy. The first IF co ntains passband filters
and a stage of amplif icat ion. A second mixer
then co nverts the signal to the seco nd IF
frequency for additional processing by a 6-po le
crystal-latt ice filter and four I F stages. Fina lly ,
the signal is detected and amplified by four
audio stages. The unparalleled h igh dynamic
range lets y o u tune in weak stations surrounded

by strong inte rfering signals. T he resu lt? High
performance for SSB, AM , CW, and FSK.
Sensitivity o f 0.5 EM F microvolt (for a 10 db
S + N /N ratio).

In the transmitter you 'll find t hree stages of
speech amp lification fol lowed by a balanced
modulator, a cry stal- latt ice filter , a fi lter ampli
fier, and an IF speech processor (clipped . A
mixer converts the signal to a first IF frequency
for processing by two cry stal passband filters,
and two IF ampl ifiers. A second mixer co nver ts
the signal to the t ransmitting frequen cy where
it is amplified in five RF stages before it gets to
the grid o f the 6BMB driver. Fina l power
amplification takes place in a torced-air-coofed
81 22 ceramic tetrode wh ich feeds the antenna
th rough a pi network . Other features? You bet!
Gr id block keying for CWo Complete metering.
Amplified automatic level control (AALC ).

So here's a package that can give you 1000
watts PEP input on 80 through 10 meters, 1000
watts on CW, and 500 watts fo r AM and FSK.
The speech processo r Jets y ou double your SSB
average power output with minimum distor
tion . No fri l ls with the NCX -1000. Just top
performance.

For complete (and impressive) specifications and details, write:

Uf~( NATlONAL RADIO COMPANY, INC.
NRCI 111 Washington Stree t, Melrose , M ass. 0 21 76 (617- 662- 77 00 )
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At last Drake quality in a
VHF FM Transceiver

Marker
Luxury
The best of the Japanese, the Marker Luxury VHF FM Transceiver

is built for and distributed and backed by the R. L. Drake Co.

95

See at your distributor, or write for details . . .

General Transmitter

Frequency Coverage 144-148 MHz RF Output Power 10 Walls

Number of Channels 12 Channels, 2 supplied Frequency Deviation 15 KHz maximum
Channell Frequency Siability ± .001 % or less

Receive 146.94 MHz Spurious Radiation Grealer than -ll0 dB below
Transmit 146.34 MHz Carrier

Channel 2 Frequency Multiplication 12Simplex 146.94 MHz

Modulation FrequenCf Modulation
Receiver •

Transmitter Control Push-Ie-Taik •
Receiver Circuit Cryslal-<:onlrolled Double

Power Drain AC, Receive 6 Walls Conversion Superheterodyne
Transmit 50 Watts Interm.diale Frequencies lsi 10.7 MHz, 2nd 455 kHz

DC, Receive 0.5 Amps
Input Impedance 50 to 75 OhmsTransmit 4 Amps

Power seuree AC, 117 Volts Factory Wired
SenslUvity 0.5 jJ.V or less for

20 dB S+N/N ralio
220/240 Volts 50-60 Hz I ",V or less 130 dB S+N/N

DC, 13.5 Volts ± 10%. ratio at 10 kHz deviation
Dimensions 7¥a" Wx 2*" Hx lOlA" D. with I kHz modulationl

Intermodulation Greater than 80 dB
W.llhl 811, lbs. Spurious Sensitivity At 40 kHz separation
Standard Accessories Dynamic Microphone, Audio Output Greater than -80 dB 0.5

Antenna. Connector Plug. Watt with ID% or less
• AC/DC Cord distortion.

• •

R. L. DRAKE COMPANY
540 RICHARD ST., MIAMISBURG, OHIO 45342
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