


GOES TO

3 week ham oriented tour of Copenhagen, Ber
lin, Moscow, and Amsterdam.

Here's your chance of a lifetime to real ize the amateur radio oper
ator's dream of touring the great European capitals, yet not missing out
on valuable hamming time. Think of it - sending CQ's from
Rembrandt's bedroom - contact ing rare DX from the top of T ivoli's
highest roller coaster - bleeping 94 direct from the middle of Red
Square! Nirvana.

Seriously, this could be the most thrilling trip you 'll make. You will
be with other hams, people who are interested in the same things you
like. You can exchange eyeball OSL's with your DX fr iends. If our
plans go through you will be able to operate from a private or club sta
tion in each city. And you can argue with a captive Wayne Green for
three whole weeks. What could possibly be more soul satisfying?

Well, maybe all the traditional joys of Europe. There are gourmet res
taurants, quaint hotels, elegant nightclubs, famous art museums, unu
sual shopping bargains. Since this is not an "organized" tour, you can
discover all these things in your own way and at your own pace. Spark
a romance beside the Amsterdam canal, carouse all night in Copen
hagen, climb the Berlin Wall - we won't bother you. But we'll be there
to help if you need it.

The Schedule:
Monday, September 4 New York City to Copenhagen
Sunday, September 10 Copenhagen to Berlin
Friday, September 15 Berlin to Moscow
Wednesday, September 20 Moscow to Amsterdam
Monday, September 25 Amsterdam to New York

Each of these cities holds an active ham group. Plans are to have a
hamfest or banquet at each stop, so that you can really tune in on the
European ham situation.

Plan now to be free in September. You will never have a better
chance to go on a trip that fulfills your wishes so exactly.

YES! I am interested in going on this fabulous tour .
o sign me on. I enclose $200. depos it (returnable)

* Be sure to watch *
73 each month for

new exciting information
osend me more information

Name _ Call __

SS SSSS ss

ONLY•••
s us Street

City _

State Zip _

$700.00 for single . $1300.00 for couple traveling together in
c1udes - air and ground transportation, lodging, breakfasts.
hamfests and banquets.
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JOHN K3BNS
NEW CHIEF OF
RULES &LEGAL

BRANCH, FCC

Ro be rt Wingerter KOABA , Ro bert
Famillo n WA0QO l , William Arm
s tro ng W(J Nc. R and y Wachter
WB (J CPG , Ma ri ann e F ami lto n
WA0QOM Forrest Murphy W0FEM ,
Vernon Hayes W0CYF. Neil Widen er
WNJOTB , Ralph Edmonds W0K UY,
John Landsberger K0 LUX, De nn is
Hu tch ins WA9R LJY , Ui ll Reichert
WA9I1HH , Royce Brown WA 9 UUF,
Jo hn Carrel WA01T1. Joe Rome
K0PJB, and Ro bert Silvey WB9CDF.

ECARS PREXY
Hal Win ston W2Dl R o n J an uary

15th assume d the posit io n of Presi
den t o f ECARS. th e East Coa st Ama
teur Rad io Service. 73 Maga zine ex
tends its hea rty congra tula t io ns to Hal
an d wishes him the best of lu ck in th is
position,

YARC search groups, Othe r hams
w i th portable t ransceivers were
assigned to specific search pa rties. The
com ma nd post was transferred to Sgt.
Owings' rad io-equip ped ca mper van
when he arrived after d uty ho urs .
Darkness forced th e searc h to be
called o ff for the night.

Sunday mo rning add it ional hams.
YARe me mbers, Scouts, and o ther
volun teers ga thered at the rad io com
mand post to cont inue the sea rch.

Each grou p of eigh t to ten wa lkers r---------------
included a radio opera to r. Mo bile
operators visited area chu rche-s and
homes to inform th e public, wi th a
description of the you th, Many of the
YARC volun teers had been working
with litt le rest since Frid ay aftern oon.

Unfortunately the sto ry did not
have a happy ending. T he bod y of the
yo uth was fo und in a creek bed on ly
about If.. mi le from the school
gro unds. Ho wever , the ded icat ion d is
played by th e young adu lt YARC
group was an inspiration to all. Their
volunteer work with re ta rded ci tizens
usually goes unnoticed. Their involve
me n t a nd compassion was eviden t
throughout the search and especially
when the sad e nd was known.

In the fut ure , it is recommended
tha t aut horities faced wit h an emer
gency co n tac t rad io amateur volun teer
com munication specialists j us t as soo n
as the req u ireme n t fo r assista nce is
known. The search was in to th e
seco nd day before the SI. l o uis Re
pea le r Club me mbers we re con tacted.

Radio operators who pa rtici pa ted
include Joe Owings K0A1I0 , Lionel
Doak KOIK Q , Clarence Heere n. Jr..
W0K UJ. Robert Netherton WAOOAH,

Reprinted from the X -Miller. Penn
Wireless Assoc.

John B. Jo hnsto n K3BNS, has bee n
appoin ted .Chief. Rules and Legal
"Iru nch. Amateur and Ci tizens Band
Division , of the Federal Commu nica
tions Commission, effect ive 14 Feb
ru ary 1972.

John will be working under Prose
'Yalkcr W4BW, th e hcud of the ama 
teur and cit izens branch of FCC. Ill'
replaces Bill Gren fell W4G F , who re
t ire d early in 197 1,

J oh n was fi rst licensed as
KN ~HlIR , becoming K~H H R and
later K80AI before moving to l evit
town as K3BNS. He is a past presiden t
of Pe nn Wireless Asso ...-iation. past

1----------------1 pres ident of Fran kfo rd Radio Club,
and has received n ume ro us awa rds for
h is amate ur rad io act ivities, lie has
received th e ARRL CO Art icle award,
and has had man y ar ticl es pu blished in
QS'r , X-M ITIE R, CQ. and 73. He is a
Li fe Mem ber. AR RL und ex -Assistan t
Direc to r. Joh n is act ive on all IfF
hands on CW, RTTY , a nd phone. He
places high in Sweepstakes and the
DX contests.

On Saturday. January ::!.:!. 197~. St.
Louis area ama teur radio operators
were called to assist in the search for a
young man missing from his residence
at the St. Louis State School and
Hospita l. The young man was retarded
and partia lly blind .

Ini t ial effo rts to locate the you th
wen: spearheaded by voluntee rs from
the local Yo uth Asso ciation fo r Re
larded Ci tizens (Y.<\ RC). After 24
hours of search . YARe leader Tyro ne
Me Nary contacted county police seek
ing walkie-talkie radios. Sargent Joe
Owings. Police Radio Supervisor and
ham operator. was on duty a t the t ime
and immediately co ntacted members
of the St. Louis Repeater Club to
request thei r coopera tion . One o f the
pr imary funct ions of the club is to
provide emergency co mmunicat io ns
us ing VHF eq ui pme n t o wned and
maintained by th e members.

lionel Doak K0 DCQ and Clarence
Herre n. J r.. W0K UJ instituted ca ll-up
procedures. and w ithin th irty m inutes
a dozen hams equipped with mobile
radios and portable units headed for
the search area. Bo b Netherton
WA (JQ AH e stablishe d a radio
command post to coordina te the

Arno ld Krauel WA0GUD, was there
when 73 st retched out it s wings and
cla ime d the land I I miles east o f
Audu bo n, Io wa, As you walk down
th e Sta te Roa d 73's of life, wa tch o u t
for the nex t p lace 73 st rikes, Kee p
you r camera ready.
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SYMPOSIUM DISCUSSES
FCC RULES

Re presen ta t ives o f New England
and Eastern New York repeater
groups discussed FCC regu lations
which the y tho ught wo uld be bene fi
ciaI for th e- o rde rly growth o f two
meter FM.

The first item to be brought lip was
the matter of the frequency of con tro l
systems. Unde r th e present regula tio ns
a ll control sys tems must be on 220
MHz or above . This rule has been
J.TOUOO since some lime in the 30's o r
40's and has bee n a grea t big pa in with
little redeeming merit. Suggest ions
were made that all res tric tions be
re moved rega rdi ng con trol freq uencies
and that the e nd resu lt be defi ned
instead of the means of achieving it .
The result is effec tive co ntro l o f re
pealers in thi s case.

II was proposed that con trol be
permi t ted from mobile points. Con
sidcrable discussion brought ou t that
there see med to be no reasonable
argumen t aga inst permitt ing mobile
co ntrol o f repeaters. T he negat ive
th inkers came up with a wide array of
imp robable difficult ies which migh t
demand fixed control poin ts. The
posit ive th inkers countered each nega
tive thrust and won the vote o f the
majority .

The same discussion got sta rted on
the subject o f monitori ng and whe th er
mobile mo ni toring should be permit
ted . The heretical question was ra ised
as to whe ther mo nitoring wa s in all
cases absolutely esse n tial a nd the
majority was again persuaded that
under certa in condi t ions such as
coded access to the repeater no moni
toring should be req uired. Comple tely

open repeaters should be monitored .
The group agreed that unattended

repeater o pe ra tion be pro posed to the
FCC.

The matter of con tro l of a repeater
brought forth a good deal o f o pinion
and so me heat. ununy be ing reso lved
utter mu ch compro mise with the
reco mme nda tion tha t primary co ntro l
of repeaters be on 220 Mll z o r a bove
or by means of telephone wires o r
some o ther sud. hard wire con trol.
Prima ry control was de fi ned as the
ability to tum the system on a nd off.
Secondary control o r e mergency con
tro l was defined as th e ab il ity to sh ut
the sys tem o ff o r cha nge its fun ct ions.

T he group a lso voted to su pport the
petit ion that has been under conside ra
t ion by the FCC for some ye ars no w
for ex tending Technician opera tion to
the e ntire 144 -148 Mll z band.

The group voted a preference fo r
4 0 kll z spacing between channe ls on
the 220 MH z band instead o f the
rumo red RACES desired standard of
30 k Hz. Th e wider spaci ng would be
in keeping with eq uipme nt expected
to be available soon to a ma te urs and
wo uld permit the even tua l spli tting of
cha nne ls down to 20 k Hz without
und ue adjacen t channe l interference.
The 30 kHz standard now in use on
146 MHz has caused great grie f when
spli t fu rther to 15 kllz an d this
d isaster might avo id re pe tit ion if
RACES would go a long wit h the
repeater groups and agree to 40 kH z
spacing. Eq uipment ca n be mad e for
15 k Hz spaci ng. but it would be
expe nsive ... very e xpensive.

DYCOMAf
DEMAND

CLUB 18 YEARS OLD

A CT IO N AUCT ION

i Wi th a ti tk like th e "Action Auc
tio n," the Montgome ry A RC must be
pla nn ing a hig turno ut . "nil" auction
will be held at the Civil" Ce n te r in
Gai thersburg on Sunday. May l-t .
Bring you r gea r from 10 to 12. and
th e auc tio n will begin ut noon. Tal k-in
on 94.

NEWS FLASH
Reprinted from the February lIam
Rag

As we go to press. Ham Rag's no sy
report ers have sme ll ed ou t a scandal at
ARRL Head quarters. Seems tha t
AR RL President Roht. W. Denn iston
W0DX, has been out beating the
bu shes in op posit ion to ARRL's pro
posal for phone band expansion. so
the League has fired W0DX and re
pla ced him with Harry J . Dannels
W~TUK . Director from the Hudson
Division , as Prexy .

USHG Rill/COlli - T he Rad io Ama
teur Inva lid and Bedfast Club . now
has close to 400 mem bers in 13
cou ntries and will ce le brate its 18 th 1------ - ---------
anniversary nex t yea r. It e x tends a
welcome to licensed ama te u rs and
SWL"s anywhere who arc handica pped
in any way. Mem bersh ip is free and
th e dub's newsletter . U/IIJ/,-lt, is sen t
mon th ly fo r a sma ll su m to help cover
printi ng and mailine costs.

Inquiries should be addressed to
the honorary secretary . ~Irs . Frances
Woolley G3LWY. woodclose, Pensel
wood . win cun ton. Somerse t. England .
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NJ AMATEUR
OF THE YEAR

QSL
MANAGER
OF THE MONTH
Sco tt's QSl service and DX Assn . is

proud 10 announce the recipients of
th e QS l Manager o f I Ill' Month go lde n
microphone trop hy . Each mo n th SilK I.'
Septem be r 19 70 one of the fo llowing
manage- rs was awa rded the t roph y for
ou t s ra ndi n g Sl'rV ICl· . Zl ~AI-'Z .

VE JE U U . W 7VRO . WA 3I1 UP .
\\' J H N K . Kll h G l U . I~DXA

(K3Rl Yl. W3CTN . WA6A II F t xyl
Fe r n I. WA :! D\VE . W0QGI IWA0
bu ret. W5Qr"U (W5 buro j . WB8ABN.
W~MZV I Brown ing D'X pcd mgr) .
W:!GlIK ( DO T \ lI , WAh MWG . KOZF L
IK . WB. W~ 0 buro t. KolZCI' .

(see March '7~ 73)
J o s c p h Ho t win ic k W~\ ~ UVD

I J 7_ ..J.5 ~J I S t .. Laurelto n ;-':Y
Il..J IJ . Projec t coordina tor. J OI.' ca n
le nd a hand with '\ .\1. an te nnas.
Novice p roblems. co nverte rs. lest
eq uip me nt. surplus and o ther genera l
hel p .

J im Ve nable K4YZL I IQ Jan,.cy

Dr. . \ Iarit'ua CiA 3OOhO. J im is wel l f-----------------
quali f ied to lend assis tance in
VH F-U HF design o f t ran snu t tcrs an d
receivers a nd ant en nas ;IS wel l ;IS being
ade p t with rest eq uipme n t and -,olid
sta te matte rs .

ADDITIONS
TO

TECHNICAL
AID

GROUP

HAVASU
HIGH SCHOOL

HAMS

Left to right: Randy S trange: Gun'
Kel ler: Tom Ctark : Howie Diblasi,
Instructor. of II 'A 7R TJ /. the Lake
Hdl"HII I/igh SdlOoJ A male llr Radio
C1u h. Th e club recenttv handled :!()(J

messages [or students and facutty to
all parts uf f ile world. Traffic was
passed 10 ..:'5 stales ami maul' fo reign
countries.

NEWS FROM AROUND THE WORLD

By Philadelphia Hams

TV NET FORMED ON
439 MEGAHERTZ

and an ou t pu t of th ree wa tt s. Th is last
ite m is part icu lar ly interesting as the
C \ R F kding i... Iha l an y matll'r a ho ut
ama ll' ur radio shou ld haw IIl l' a p
prova l o f a ll Ik t·n">l.'d amateurs. Un til
a ll fac ts arl.' k nown . howl.'w f , COI1

ctTl1 ed pt' rso ns sho u ld no t cOlllk mn
thl' ~ l ill i ... try . T hl;'T t' is t hl' possib ili ly
Iha l this Rl.'stric ll.'d A male-ur license
will prolllo le- th l' d e\'e lo plllt'ni o f .ISO
\lH z equip men t. Th h. will bl' a wort h
wh ile I.' \l' fl t to fo llow.

Ro n . KJ ZKO wil l ru n test wit h th ose
s tat io ns who wish as welt ' IS listening
o n l ol lJ .5S :\IH l (2 me ier F~l ATV
engineering cha nnel I for th o se who
ca n o nly receive but wa n t to take
part. Bo th Ro n KJZKO and Paul
WAJ I II T haw color receivers fo r
those who want to run test s w hile
t ra nsmitting in co lo r. Anyon e can
receive this ne t o n a conven tional TV
se t wi th a modified UHF converter
( frequency adj u...led 30 \ IHz a t low
cndl. Ro n KJZKO expec ts abou t
twenty AT V sta tions fr o m New
Bru nswick , N.J. to \\\ ' st vilk , N.J . to
be regula r chec k-ins each week . and
ma ny more sta t io ns on loth .58 F:\1.
who are monitorin g o n ly .

Acco rding to a new slett er o f the
Canadian Ama teu r Rad io Fede ra t ion .
the agl' limit for Ihe Ama teur Experi·
IIlt'ntal Savin' has ht'e n d roPPl'd. Ihe
d l'Wfl ml.'ler ba nd is to be tu m ed O\l' r
to t ill' exdusive use o f tht' Gt' lll'ral
R'lliio Sl'fvk\.'. and the :-' linistry o f
Co mmu nkation b t'onsid l'ring th e
lowe ring of qualifica l ions necessa ry
fo r ama teur radio opt'ra tors an d crea
tion of a nl'W da...... o f junio r license
restricted to opl'ra lio n in a UII F ba nd

O n J a n uar y ~ Isi. An th on y
Hutrcrhof K ~JOX. was pre....cn ted wi th
a plaq ue a nd cash award in recog
n ilion o f his ma ny years of service 10

til l' sout hern New Jersey area h ams ,
Hi:-. dedica t ion to ham radio has been
demonstra ted ma nv time... over th e
vcars.

II I.' h a... served a... pre... iden t and
mem ber o f the Hoard 0 1" Direc to rs o f
the Sou the rn Coun t ic ... Amat eur Rad io
Associat io n . has served (many COIIJ

mittel'S. pur ticipu ted in man y SCARA
ac tivi t ies and programs. In 197\ he
o rgan ized several tran smitt er hun Is.
promo ted du b ac tivi t ies. was p rime
move r Jurin g Fi t'IJ Day . technical
advisor ill th e installa tion and opera 
t io n of t ill' d ub repeate r. and served
as chairman o f a special commit tee
that c-; rublishcd WX~~IAP. the specia l
events ... ration tha t operated in co n
junction with the ~Ii...... Ame ric a
Pageant. Ant hony acted a... coordinu
tor be twee n th e Pageant officials and
the ama te ur c lu b. I ii.' provided fo r
acq uisi t io n o f mate rial and Insrulla tion
0 1" the an tenna uml rad io eq uipme n t

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -I I"o r this sta tion. partici pa ted in the
operation of th is ... ratio n. and coord i
nated the QSl card effort s fo r the
eve nt.

Currently he is the commit tee
chairma n o f the Kiwanis ln rc rna non al
special even ts ama teur radio sta tio n.
d ue to become o pcru tionul this year.
HI.' has o rgan izl'd codl.' and th eory
classl's for prospl'd iVt' Nov ices at Ihe
100"al h igh sc hoo l. And hl' has hdtl
many positio ns in loca l and coun ly
CTv il IJe k n St' o rgan izat io ns.

The award is prt' slmte-d l'ach Yt'a r
by A tlant ic Ci ty rad io s tation WFPG
to the o tll"> tand ing ama lt'u r in thl'
sou thl.'Tn Nl'w J ersey ~e et i()n.

!'1mI R if!i I/!t 1\'.-l .J'IIIT

A new net was starred o n Friday ,
Jan uary ~S, Iq7~ by net con trol
K3ZKO Ro n Cohen o f Philadelph ia .
What makes this net unique is that it
is a TV net I fast scan ). Sponsored by
t he ~tl. Airy VHF Radio Club. Inc.
(Pack Rats) . th e net meet s each Fr i
da y fro m 7 to 10 P.\ 1.. Philadel ph ia
ti me . Ro n twho is kn own as "Cap tain
Video " , believes th ai t his is th e fir...1
TV ne t 10 be termed in the East. and
the firs t 0 1" it s kind anywhere in th e
U.S. TIll.' frequency is ·B9.~5 rvidco
and aud io ). Philadelphia hams call th is
fre q ue ncy " Chan nel 13 -% : ' If you
canno t co py K3 Z KO -TV. look for
WAJAXV-TV. whose handle i... abo
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METRO SNO-DO 100 THE 50 MHz BAND
HI" A I ,lIo lJt'l1 I 'L~CLE

HOT GEAR

bv U'rl " A HI
lhc Decem ber o penings ... rarted off

wit h a ban g early in the month . giving
rise to hopes o f an o ther period simila r
to 19(17 hu t after open ings til l.' mo rn
ing and eve nin g of the thi rd and th e
eve ning of the fo u rt h th ings ca lmed
down . w hile there were mult iple
ope n ings. they were of shor t duration
and rat her ...potty . Wr\ ~E;-';Z and
WB~BLL joine d in a ragchcw with
KORIR . WOR"F a nd WA0A BI o n the
~Ot h while o n the fo llo wing day
VE ls were heard but were too fa r
down in the noise to work.

Word has it tbur the 19 7 2 mee ting
of the Midwest VHF Socie ty will be
held in Kansas City , but no date has
bee n se t as of this writing , Ho pefu ll y a
da te will be a nnou nced ...h ortty so
those who mu st schedule their vaca
t ions well in ad van ce will be able to
ma ke the necessary arrange me n ts.
Several peo ple from th is a rea were
fo rce d to mi ss the 197 1 meeting in
Sioux Falls due to in ab ility to arrungc
li me o ff from work. A Kansas City
trip is in the planning ... t agc : hope to
"'I.'l' y o u the re .

There is good news fo r th ose in
need o f a Kentucky co n firma tion .Ted
WIHVUI. is newly ac tive from Padu
cah with a CIL'gg Ven us and a pair of
-tX I 50 's. Ted joins Dan' WB--lYI II,
who has been o n fo r SO!ll1.' t ime from
Owensboro as K9DZK /4 . Th ese a rc
t ill' o nly Kent ucky sta tion s ever hea rd
fro m this midwest lo ca ti on . W5SXJ
wa s h...urd aero nau tical mobile o n
bo th Iegs of a business trip through
the St. Lo uis area . Ray seemed to be
having a ba ll making con tacts at the
d rop o f a hat an d a t rimes rag ..... ht'wing
o \'\,'r a four ... tat \,' a rt'a.

~tike WOZ YS. is QRX while th l.'
towl.' r i... bl.'ing moved to a nl.'w Qn l
and shou ld hI.' bal:k 011 the a ir shor t ly .

5 l'veral lkath 5 8- 1 10's around have
dl'yl'l oped a h ahit o f jumping fro m I
to 11f2 k Hz, in each the probkm
... ta rted a brup t ly and after the rig was
Sl."wra l yl.'ar... o ld . In l·a ..... h ..... aSl." th l'
proble m was fo und to be in th e
hl.' t,,·rod ynl· osc illa tor cirl:ui l. Should
you haYl' thi'> probl~m . blo w about $2
ami fl.' p !;l""'1.' a ll the resistors and capac
ito r... in thl.'sl' ci fcuits a t o nl.' timl.'. T h is
rnay sl.'l.' m wa std"ul and you may nl.'vl.'r
know w hich co mpo nl.'n t wa s d d"... l: t ivl·
bu t it is far be ttl.'r t han re mo\'ing the
...hid d in g and bandswitdl to repl a .....t'
I:omponen ts o nl' a t OJ time .

Yo ur ;ls... i'> tan ........ in su pp lying ....' u r
rl.' nt. fal: t lla l rl'port s o f activity arl.'
n l.' l.·ded to h'l'P till' col u mn in tl.' re ... t ing
a nd uSI.' fu l. I would aho lik l.' to rl.'cl·ivl·
yo u r COTllllll.'nts as to w hat you wo uld
lik ... to ...,,'1.' in th i'> spa cl' , Unk'ss yOll
"'p l.'a k up . yo u' ll h ayl.' t o pu t up with
my fin d ings.

BIRD OFFERS
REWARD

Bird Electfl)fli t' C'mpora t io n offe rs
a rl.'ward to tWl.'nty o w ners o r u sa s of
a lllodel43 TIIRU LI:"E Rf lJirt' l:tion·
a l \\.'attmt'ler. Ik ... igned und l'r th l.' d i
rl' ction o f the lare mk rowaw pioneCf
J . R . Bird when till.' inuust ry was in its
infancy . production o f the famous
" 43" has just passl.'d t hl.' 50,0 00 mark.
"I1lis portabll.' insl.'rtion wa It me It.' r
1lll.'asurI.'S from I to 10 .0 0 0 wat ts from
0 .45 to 2.100 Mill in di sndl' b;md s
d l.' tl.'rminl.'d by thl' plug-in I.' lI.' me n t
ux ·d .

In l:e1eb ra t io n o f the 50.0 00 th unit.
Bird will giw away 20 ... tandard plug
in dl' ml.' n ts to "'l'ria l nu mhl'r ... t ak en at
random o n 10/ 10/72 . Ux 'rs sdl.'c tl.'d
will I:ho o '>l.' the ir d emen t a l; l:ording to
d l.'sirl.'d frl.'qul.'n cy rangl.' and fu ll -sl,:ak
powe r II.'VI.'1. Mail the sl.' ri;d nu mhe r o f
your rnodl'l 4 3 o n a card to Bird
I:'lcc/nmic Corpora/ion , ,W303 AUTOra
R(J(1J. Clel'(' ldllJ (SOIOIl ), Ohio ·N l./Ii.

,

•, \..~ ),

Po int-to -po int commu nica t ion s on
the rally wa... o rganized and cu rr ied
o u t by th e T oro n to F \l Society . They
filled in the ...nowmobilc /mo bile I.'IHI
wh ere a luck of ham manpower was
eviden t. Fou r I"M mobile.... t h o se of
Stan VE 3AZD. Dan VEJC10. Barry
VE.1FBH, a nd Ray VE JGSK . were
po sitioned at ... trut cgic points along
th e co urse. and track was kep t of th e
po...Irion of cuch snowmobile as the
day progressed . Till.' base statio n was
supplied b y Chuck Vl .1KO and ably
m.mncd by AI VEJCl.E .

II was a good d ay fo r ha ms and
sno wmo bile r... alik e . With out ham
help , th e event could not haw been as
su....-cessful a ... i t was o ther dubs a re
enco uraged to lend support whenever
an d wherever relia ble communica tions
arc needed .

,~.

9 .'71
11nl
11/11
'2111
1m
'172
>/72
'172
'172
2m
2/12
2/12

Owner
WA1EMU
WA58NM
W82ARM
WiJMGI
K2AOQ
COI.S1U .
CoI.Sl .U .
CoI.SI .U .
W2PWG
WA5JGU
W180 X
WA5DOF

K9Y VA
WA9 EYl
ARR l HO
M. GodwIn

L'~l Ito m Pa~l h\U~ '

Mh.. Model . Se<. No .
Hall i. SR46A. No .44610ll
R~ , HR·2, No.04-03505
Sonar . FM3601 . No .10ll3
Cgll .• 15A4. No.8Q4
GE . PO<lable. NO,10412 18
Coil ., 75SE-8, No .15640
Coli. 2 1S3 . No 12000
Coil. . 516F I ,No .1649
S,mp , Mod ·A, No .35451
SBE SB33 No. 10 3906
Heath HW22A No ,90 1 ·1835
Nan HR050 No .28001 9
Hall .. , SR l 60 No. 4 16000 ·

108039
o take TR3 No .3858
Coil ., KWM2A No 13815

Reprinted f rom rite Toron to ' -:11 So
d ell' Hutletin

,\ frvr a delay o f 0 11(' wee k .. Me tro -,
first reco rded -, nowmobilat bon to o k
place Fe bruary 5.

Presented by severa l Me tro a rea
Civitun dub.... the Silo-Do took place
over OJ hundrc-d -nulc cou rse. Simi Ja r to
a wal ku rbon. but run o n snowmobiles.
it o ffe re d snowmobile owners a fund
raising . fun-type endura nce test fo r
their machines. It was not a con lest.
bu r each e n t ran t wa s ask ed to o b ta in
spo nso rs who paid fo r each m ill' co m
plctcd . All mo nie s W('fC equall y d ivid
ed be tween th e par t iciputi ug clubs.
who se com mon objec t ive is to fight
1l1<..'111al ilIn .......... and help men tally re
tardcd citizens.

Coil ., 31284 No .59920
Coli .• JOll No. 40084
Coil. MPl No. 44501
Coli . MM l lmob mike)
M,oc;o m,n ..pb . Sgt. Hopk,n~ 2n2

W,lm. DE Polo ce
Swan SW11 4 No . 41 6 ·5 W0AXT 2/12
Reg. H R2 A No .04 05896 K4GBl 2/12
HR2A , No .04·620 8 W5FXXI5 3/12
HeaIIl S810 2.No .1321 281 01 W Singe , 3/12

Woodbfld ge VA
103.491 ·2257

On Fdl . J . 1 l) 7 ~ . YALSU I\lodl'l
FT-I 0 I Trunscc ivcr. SIN 1070.16.
eq u ip ped wit h CW 111t""r. wa s stole n
from the au tomo bile of W"~YS\\'

while it was parked in the d rive way o f
h is ho me. C o n ra c t Fran k \\'.
Willmann . .1~X Fa rwood Road .
Hali lio n fil.' lli . ~ .J . OX033 . o r Officer
Lat h am . Poli c c He a d q ua r re r s.
Bo rough ' of Hadd on field . ~4~ Kings
Hig hway East . lI add o n fil' ld . N.J.
08033.

A ~ meter FM Standard Transmit
te r S RC 80 M,!. Seri al Number
10~ 70.~ . was stolen from the car of
Clem \l a th ia .. W6:\' PV o n Janu ar y 25 .•1972. ('onlact him a t 313-t Coronado
AVI.' .. Imper ia l Ik ach CA 92032 ,

In Elmira, N,Y.. Gkn WB2L RR re
po rts a Drake M L2, ModI:! No , 20 I Sl)
lOON I'L. s tokn ,
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FCC

con tac t th e u nit because it. was no t o n
~4 ho m du ty. To which the Post
Office: rep lied that th e police had not
indica ted there was any pa rticu lar
urge ncy. It d id nothi ng to rcasssure
the ow ne rs of the ro b bed deposit
boxes when Scotland 'Yard la te r issued
a sta tement that they and the Po st
Offi ce were tigh ten ing their emer
gency lin ks. " We have esta blished
whe re the weak nesses were.' said a
spo kesma n. " We have learned lessons
fro m this e pisode ami it won 't happen

••egam.
As a certain onetime resilient of

Baker Stree t wou ld undoubtedly haw
t'ommente:d, we:re he around: " Wha t
call o ne ex pect'! It ·s elemen tary. my
dea r Watso n ."

Follo wing is a reprin t o f an arti cle
in th e Texas VIIF·FM Societ y l'\EWS
in whi ch a summary of Prose Walker' s
com ment s at SA ROe ap peared . In the:
rela xed atmosphere o f his visit. he was
uble to co mme n t more: exp lici t ly o n
seve ra l issues o f prime interest to
hams. This article re prese n ts a su pe rb
review of cu rre n I FCC th in king. It
mu st be reme mbered th ai Mr. Walker
stated his ideas in places. and th at
unless ind icated . these ite ms have not
bee n placed in to effec t.

FCC AMATEUR CHIEF
VI SITS NORTH TEXAS

A. Prose walk er . W4BW. Chief o f
the Am a teur an d Citi ze n's Division of
the FCC was a guest and fea tu red
spe ake r at th e Jan uary 10th meeti ng
o f the Ric hard so n wirele ss Klu b.
Thro ughout his visit, Mr. Walker wa s
cons tan t ly bom ba red with qu estions
abo ut the p robab le outcome of the
various rulemakmg ac tio ns pending
before (he FCC. Mr. Walker was free
and 0IX'n wi th h is answe rs. and lent
co nsiderab le assurance th at we are,
indeed . represented by a ham's ham.
He did preface h is re ma rks with a
cau tion that they be in te rp re ted cor
rect ly and kept in con tex I. That co n
tex t is wort h e xp lana tio n.

As Chief of the: Am ateu r and Citi
ze n's Divisio n . Mr. Wa lkcr directs and
administers the preparatio n o f th e:
report and o rder which is the cu lmina
t io n o f any rulemaking procedu re.
However (and this must be u nder
s tood dea rly). the initial report and
order prepared by his d ivision is not
necessarily eve r issued as i r was writ 
ten . After his division 's work, the
document mu st be unulyzcd by the
FCC legal staf f. by the Sa fety and
Specia l Se rvices Burea u . a nd finally by

hy Henry Maule
Reprtn ted fro m the Knoxville (T.\,) Journal

Robert Rowlan ds is a prospe rous 200 grand! " The robbers had reached
33·year-old com pany director wh o the va ult.
ma in tain s a n elega nt apar tmen t in Li k e OJ dut iful ci t izen . he
London's West End . Like many a telephoned the nearby police stat ion
hard -work ing businessma n. Ro wland s in Marylc bonc Lane . His immedia te
relieves the pressu re with a hobby. impression of th e reac tion at th e o ther
He's a radio ham. end was tha t they believed him 10 be a

At II o'clock one see mingly qu id hoaxer or a crank. bu t he eve n tually
Sa tu rday evening not long ago. persuaded them to send a n officer
Rowlands tu rned o n his h igh -po wered around 10 his h o me to hear for
equ ipment and began reac hing into himself.
the' ether fo r anot her ham, p re ferab ly Ro wland s u rged that a General Post
someone far o ff. Perhaps he might Office d etector van shou ld be culled in
even wind up chu t ting with none at o nce to pinpoint the so urce o f the
o th er than Jo rd an 's King Husse in . ro b be rs' co nve rsa tio ns. TIl\.' co ns ta b le
who escapes fro m th e woes of the assu re d h im this wou ld be d one
trou bled Middle East by doing a litt le immediately .
radio hamm ing h imself. The gang's crossta lk mad e referen ce

As luck wo uld have it, Rowland s' to drilling in th e st ree t. and there was
also talk of a waite r in a nearbyshort-wave receiver was tuned in o n

'27 .5 megacycles . T h is was precisely restauran t who ke pt peering th ro ugh a
window.th e frequency of a set of walkie-talkie

Ro wland s felt these were two va!urad io s being employed. at tha t very
moment. by an ente rprising ga ng o f able d ues wh ich would help th e police
ba nk ro bbers who had tu nneled th eir pinpoin t the ac tual bank in which the

raiders were so d iligent ly at work . Butway into Lloyd s Bank branch u n
the police did no t seem to apprecia tenearby Bak er Stree t.
the imp ortance o f conversa ti ons theT he ban k is sit uated o n ly a b lock
rad io ha m was taping.fro m 2'2 1B Baker St ree t. the address

Furious at their lack o f conce rn.
of Arth ur Conan Do yle 's famo us fie- Rowland s phoned Scot lan d Ya rd . to ld
tional detect ive . Sherlo ck Holme s. them what he had hea rd ove r the
Iro nically . althoueh their eq uipment

P rad io . a nd said it was qu ite clear awas u ltra mo dern . the thieves were
robbery was in progress involving a lot

employing the same technique of the of money and va luab les.
robbers in Doyle 's story. "The hen though the Yard 's reaction
Red-Headed League." did indicate mo re in terest than had

The non-fic t io n ga ng tu nneled 15 been shown at Ro wlands' loca l police
feet d o wnward from a vacan t sto re: station, their app roach to th e hank
two d oors from the ban k. Then . with rob be ry W;.lS pedestrian in the ex
picks and shovels. they dug their wa y rreme .
4 0 fe c t ho rizon tall y und er a Two day s later on a Monday , th e
restaurant called " Ch icke n Inn" to thc com p leted rob bery was discovered at "-------------- _
bank itself. Ne x t. they d ragged in ga... th e Baker Stree t Branch of Lloyds
cyli nde rs and a the rmic lance: 10 Bank . In the angry o fficial inq uiry
a t tack the fou r-fee t-t hick rei nforced that fo ll owed , the big q uest ion was:
concrete floor of the st rongroom. A Wha t about the Po st Office d etector
the rmic lance is a specialized cut ter van tha t Rowlands had suggested"
used indust rially to nil through The Po st O ffi ce people insist ed that
concrete. the ro b bers stopped tran smi tt ing lin-

Fhc diggers had walkie-talkies and minutes afte r the d etecting equip me n t
so d id a lookou t planted, with was brough t in to p lay.
binocula rs. on a nearby lu xu ry h o u-c " If we had been alerted ...ooncr."
roo ftop. It was o n a lit tle tete-.H ek said a spokesma n. "we cou ld have
between th e gen t o n the ro o f and the found the tran snut ter very qu ick ly .
burrowers th at Rowland s beame d in Once in the area , we co uld have
with h is sensi tive receiver. It W .IS the pinpo in ted the bu ild ing in a ma il er of
n igh t o f th is pas t Sep t. I I . min utes."

II took a little lime fo r Rowlan d >; T he police reported th at th ey had
10 catch o n, T he I1 rs t th ing he hl..'a rd p ut I in a ca ll for th e u...... of th e
was the exultant I..-'fy. in a d ecid l'dly d ete \.·tor van 10 ho u rs ea rlil.' r. bu t had
Cockney aCCl'nL " We'n- go t at Ie:ast bee n told it was not possible to

HAM TUNES IN TO
BURROWING BURGLARS
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the seven co m nussroners. There are
many o ppor tun it ies fo r reversa ls in
thi s ap p roval pat h , and th e fin a l reo
po rt an d o rd er ma y he su bstan tia lly
differen t whe n issued than whe n
drafted . \I r. Wa lker 's belief's and fin d
ings, the n , can be assumed to have a
d irect in fluen ce on the wo rk d o ne in
his d ivisio n , but can not he assu med to
carry p romise a bou t th e final ru les.

Mr. Walker think s the ' report and
o rder fo llo wing d oc ket 18803 (V HF
Repeaters) m ight he issued befo re
mid-y ear. i t will probab ly be issued
first. before the phone hand expa n
sion , " eye bank: ' and ~~O \ l Hz
ho bby band subjects a re fin ished . In
su mmary, it see ms t ha t vflr re pea te rs
will be d eal t wit h ki nd ly an d almost
comp le tel y in acco rdance wit h ou r
Society's commen ts. The ex te nsive
l ink ing of re p eaters fo r non
cme rgency use III igh r not be penni t red
beyond a total o f two , or ut th e mo st ,
three machines .

xt r. Walk er believes th at sub-band
alloca t io ns as proposed by the FCC
are no t necessa ry beyond p rescr ib ing
wha t p o rt ion o f each band ma y be
used fo r repea te rs. He del ivered an
ad monitio n that we hams co o rd ina te
im me dia tely, effec t ively. and na tional
ly to fonnulu te a frequency coord in a
t ion plan to o bviate inte rference be
tween repeaters an d sta t ions of o ther
ty pes. and a mong repea ters them
selves. Such coord ination would have
to take in to accou n t the newly cstub
lixh cd ama te ur sa tel lite service a nd
oth er use rs o f the spec t rum. Whi le not
sugges ted by \ Ir. Wa lker. th is su bject
seems to be o f sufficien t importance
tha t it might well beco me a crusade
with in the ARRL.

Th e in forma t io n req u ired o n license
applica tions for repeaters may change
to inclu de th ose items directly rela ted
[Q esta blish ing a service rad ius. Such
ite ms as heigh t abo ve ave rage terrain ,
power o u tpu t of the tran smitte r.
t ransmissio n line loss, and ho rizon ta l
an d ver tica l pa ttern data may well be
req uired o n future application s. Con
versel y , the requireme n t to e xp la in in
deta il the functionin g of every relay
and o ther system co mponen t pro bab
ly will be eli min ated .

Access by to ne may be requ ired , if
fo r no o ther reason than to esta b lish
wit ho u t dou b t the usin g ope rator's
inte nt to k ey a repeater. Th is possib le
req uiremen t tics direc t ly to the su b
jed of una t tended opera tion . The
co mmission h as a ppa ren tly . rega rd less
o f Mr. Walker' s d isposition on the
subjec t. not ye t reached a d ecision
abou t whe ther the pri me responsi
bility fo r repeater o pe ration lies with
the trust ee of the repea ter o r the
licensee o f the sta t io n usin g rh c re
peate r. Carrier-operated re peaters a p
pea r to be likely to be p roh ibited

unlcv... they are monitored an d con
trolled full ti me . Tone-access repea t
c rs. ho wever. seem to be better cundi
da tes for una tt en d ed o peration 
although t ill' su bj ec t is by n o means
resolved at this t ime .

Logging of transmissio ns will 'p ro
bably go , au toma tic id en tificat io n o f
repea ters will stay (a nd in fact. a
fut ure req uiremen t is being s tud ied
fo r fully auto ma tic digital idcntiflcu
tion of all transmi tt ers ), in -band co n
t rol probab ly will be all o wed , and a
technical lo g migh t be req u ired .
Ra ther th an list each o f the po ints
made by each o f the comments sub
mi tred to the com miss ion , Mr. Walker
indica ted tha t we probably wo uld be
permitted each o f the boo ns we
so ugh t - wit h the possi ble exce p tion
of un att ended opera tion . lie perso nal
Iy believes <JS we d o th at una ttended
o pe ra tion shou ld be allowed and
read ily cites the preceden t es tablished
by th e land mobile services in support
o f his beliefs. His a bility to conv ince
the com mission , however . w ill be the
de te rmi n ing in flue nce in the o u tcome .
Consid ering Mr. Walke r' s knowledge .
ex perience, leve l o f co nce rn. and un
derstand ing o f wha r ham radio is all
about, cou pled with his a pparen t deep
in terest in repea ters. ir is diffi cult to
be anything bu t o pti mis t ic a t this
po int.

Mr. Walke r to uched on severa l
o ther subjects o u ts ide the area o f VHF
repeaters . So me o f the more signifi
can t ite ms are repo rted here . T he re
probably will be an ex pansio n o f the
75 an d 40 meter phone bands. More
space migh t be provided o n 160
me ters. Ten mete rs might suppor t a
sma ll alloca t ion for repeaters. The
EIA petit ion for reallocation of part
o f th e 2 ~ 0 MHz ba n d for cit izen's
ba n d operat ion h asn 't been re solved .
Th ere is much pressure for its adop
tion , bu t there a rc ser io us po te nt ial
proble ms in the areas o f en fo rcement
and the fe deral gove rn me nt's priority
in the band fo r rad io lo cat ion services.
Because the issue is so " up in the air"
a t the mome nt. Mr. Walker suggested
tha t a mateurs d o no th ing u nt il o r
un less the FCC iss ues a no tice of
pro posed rule making.

The commissio n is concerned a bou t
ama te urs who ru n more t han the legal
k ilowa t t. It see me d tha t the FCC has
just a bou t ru n o u t o f pa tience wit h
the pro blem and is prepared to legis
late a cu re . One solu tion might limit
the plate dissipat io n ra ti ng o fvacuum
tu bes to a certa in level. The best
solu tion is to clean u p o u r own ranks
of the violato rs an d sco ffl aws. T he
message was very clear. Another sub
jcc t discussed in the sa me u n pleasa n t
vein was the appa rent large n um ber of
fraud s hol d ing co nd it ion al and tech
nic ian lice nses. In ..ix mon ths o f 197 1,
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134 lice nsees of various classes we re
ca lled in fo r re-e xuminat ion . 59'!r
fa iled to sho w, 17'70 failed th e test .
~4(lr passed . Suspec ted perj u ry co n
cerning q ualifica tions prior to renewal
time has at t rac ted the comm ission's
a tte ntion, and s teps a re being taken to
reduce th e number of viola tions.

The en tire su bjec t o f call signs will
sho rtly rece ive co mmissi o n a tten tion.
TIle blo ck of prefi xes r\A through A L
have been assigned to the U.S. b ut
have not been assigned in the a ma te ur
service a s yd . Man y po ssi bilit ies e xist.
and the final ou tco me ma y be <J long
way o ff. bu r some exam ples o f wha t
migh t be done ure : Extra clas..
lic e n s e e s mi ght receive p refixes
Wj K/WAjWB, e tc .. with a o ne o r two
le t ter su ffix. Advanced class migh t u se
part of the AA -A l block . Generals
migh t get nothing but " 1 X J" ca lls.
Novices "2 X J" with WN or KN
pre fixes. a nd re peaters th e same wit h
WR or K R prefix es. T he idea sup por ts
two co nsid erati o ns: the most o bvious
is the bene fi t to the monitoring se r
vice in de termining the class o f
lice nsee : a nd a seco ndary benefit is
the incentive a ttached to receiving a
p rest ige ca ll in the h igh er cla ss license
grades.

T wo new grades of tech n ician class
licenses ma y be esta b lished in the
fu tu re to replace the curre n t techni
cian class. T h ey wou ld be no-code
licenses. bu t wit h two grades o f tech
n ical co mpe te nce indicated b y n ames
like " V HF general ." o r " Vfl F ex tra,"
j ust to ci te an example. Repeater
t ru stees would l ikely be o f the h igh er
grade o n ly . Mr. Walker 's discussion o n
this su bjec t received en th usiastic sup
po rt from his audie nce .

Mr. Walker 's final po in t concerned
the po ssib ilit y o f es tublish lng mo re
HF ha m bands. Many coun tries arc
ceasing opera tion of their fJ F fixed
sta t ions in favor of ca bles a nd sa tel 
lites whi ch provid e mu ch h igher rc
liability . T he spec t ru m vaca ted by
these services co u ld be made avai lable .
in Mr. Wa lker 's o pin io n , if we h ams
begin to wo rk no w at a pro fessional
and d iplo ma tic leve l. The nex r Wo rld
Ad minis t rative Radio Conference in
1977 will treat Il F spec tru m alloca
t ions, a nd it be hooves us, he thinks. to
ge t b usy righ t away with in th e League
ma k ing preparat io ns. It is a se ric LIS

and difficu lt subjec t wh ich encom
passl.'S not o n ly domestic hu t in ter
n at ional e ffor t o f the highest p ro
fess io nal q uality , but it is no t im
possib le . Mr . Walker tantali zed th e
aud ien ce with visions o f h am bands
every 2 or J MHz throughout the
e mirc H I-" ..pec trum!

PLEASE INCLUDE YOUR ZIP CODE

WHEN YOU WRITE 73.
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The A R R L response to the COIll
mission's Docket 19 ~45 No tice o f
Inq uiry ha s bee n filed :I IUJ is , I th in k.
qu ill' revea ling o f an attitude which .
unfortu na tely. does lit t le to help the
FCC resolve th e pro ble m.

Brie fl y. this concerns Section 97.39
of 1111,.' rules which say a ma teur station
licenses "will no t be issued to a
school. company. corporation. o r
o ther (non-am... teur } o rganization. nor
for its u sc ... -. A lt hough ir has been
ad visi ng o thers of its belief th at the
rule p ro h ibi ted amateurs fro m furn ish 
ing communicat ions on beh alf o f
non-amateur o rga niza t io ns to r more
tha n 14 yea rs. th e 1-'('(' ':-. Teply to a
Lion 's C lub le t ter t ha t the mil- applie d
10 the Eye Hank Nc r {which is spon
sorcd by the Lions' o rganiza ricn t
caused a big: fuss and resulted in th e
wr iti ng of some ra th er hea ted a nd
mislea di ng editoria lv. S"" November
19 71 QST. page 79 for the mi ng o m y
Ju ne 1')71 A uto -C a ll report (page 5)
and O cto bcr I970 QST edito ria l t pagc
9 ).

While Bob Bo o t h 's work in prvpar
ing th e co mme nts for A R RL is q u ite
comp rehe nsive and wel l documen ted.
I believe it s trays from the mo st
productive direction an d that some o f
the argu me nts prese n ted wea ken .
rathe r than st rengthen. the League 's
presentat ion. For exa m ple. the com
men t t race ... the co ntroversial "nor for
its use" phrase back to the ame nd
mc n t of t ill' rule made by th e FCC in
19J5 as a result of the League 's
rcq ue ... t " to close IIll' lo o ph ole ." It
states tha t " till' Leag ue mo st certainly
wou ld not haw suggl'sll'd t he aud it io n
o f thl' phrase " no r for t he ir liS,' " and
" no r for its use " if Ihl'rl.' h ad bl'l' ll
CW ll the sligh ll's t inJ il.:at io n t ha t the
ph rase..' m igh t l'Vl' n rl'mott:'ly bl' in·
ll' rprl' k d to rest ril.:t Ihe mes...agl.' hanJ 
ling aL'tivities upon w hit-h the Ll'ague
ha ... heen huilt ... in cl· 1914: ' Ll' <lgul'
&'cr" la ry Warn er 's (}1.' L'l' mbl' r 19 ':: S
Q ST l'di lorial d isl'lhsing thl' " nor fo r
its Ihl'" ph raSl' i... dll'd. What thl'
Leagu"· ... com me n t fait ... 10 rl' cognize
an u Ul'.l1 w it h i... Iha t the p hra.\'(' Iws
I)('el/ interpre ted 10 apph' to l'I JI1I

1IIllflh 'a lio llS an d t hl'rl'l 'Orl' . if th is is
lllHk sira bll' . thl' 0111.1' w ay to pfl'ven t
Mh:h a n intl'r prcta t io n in th e f utl trl' b
to l'hangl' thl' rull' . It shou ld hl'
rel"ogniuJ tha t l'a rly ru ll' langu;lgl'
and in terprl.'t at ions ca nno t rl'main un,
dlangl'J when Ihl' commun i..:at io lb

and ti ll' peo ple in volved in s tation
o pcru rion and in the regulato ry pro
cess change as time ma rches o n!

From my point of view as a forme r
FCC emp loyee of ~O years in vo lved in
this umu tcu r regulato ry ProCl'SS, I
th ink I ca n refl ect the Commis...ion
sta ffs po in t o f vie w in observing t h a t
the reference to the Commissio n's
" pers is t ing in its misinterpretat io n o f
Sect io n 97.31)" is hard ly go ing to w in
them over. I th in k the views of a
maj o ri t y of th e Commissioners them
selves is probably we ll represented by
Chai rma n Burch's s ta te me n t to t he
Washing ton Chapter of th e QCWA last
~ l arch . I recomme nd t hat you read it.
IQST. May 197 1. page 81 r

The Commission and staff h a... g ive n
the ama teurs a nd t hei r League every
o ppor tu ni ty to pa rticip a te in a rriv ing
a t an agreea ble so lu t io n. I hope the
Leagu e w ill sec its way to fo rget til"
pas t and provide positive h el p to th e
Com miss io n..

Gf

FROM THE FILES OF THE FCC

finds 'e m, C.atches 'em, C.ancels 'em !

A U.S. Dist r ic t Co u rt Jury fo und
two Ill's Moines men guilty of vio
lating FCC Rules govern ing the usc of
C8 radios, Ray mond W. Hu xfo rd , 55,
was co nvicted o f exceeding F(T limits
o n CB rad io anten na he igh t. power
ou t pu t, length of bro ad cast an d o f
violati ng H T R u les by o pera t ing on
unau thorized frequen cies, using an un
au thorized ca ll sign, relaying messages
fo r pe rso ns o t her than himself o r
fa m ily, and se nding messages as a
hobby or di version . Mr. Hu xford w as
fo und gu ilty o n six co u nts of vio la
t io ns of till' Communications Act .

J ames O. Edmu nds. 4 0 , was convic
ted of exceedi ng FCC limi ts o f le ngth
of broad cast. opera ting o n un author
ize d frequencies. usi ng an unaut h
o rized ca ll sign and sen ding messages
as a h o b by or d iversio n. Mr. Ed mu nds
was fo und gui lt y o n fo ur l'Ollll ls of
vio lat io n o f th l' COllllllunica tion s Ac t.

U.S. Dist rict Court J udgl' Wil lia m
St uar t co n t inued ho nd a t $:!50 0 o n
eadl de fl'nd an t and delayl'J Sl' nll' nL'
ing pendin g prl'·sen ten ce inVL's t igat io n.

R ef er to 73, December /97/, jt.Jr
more delails,

T h e C cncral Class lit'enSL' o f
W9 LM R is und cr Suspl'l1sio n fo r o ut
o f band o pl'ra ti o n. Il l' was mo ni tored
whill' o pl' ra li ng o n 7004 .6 k llz and
W'JS so no t ified o f the vio la t io n. FCC
rules rl'q u lrl' w rittt n fl·p lil.' s to su ch
llo t icl's . LMR d id no t rl' pl y to th e fi r... t
no r su bse (jUl' ll t Ict lL'rs an d Il l' lll'l' ti ll'
suspl'ns io ll. In o th e r ac t io n. t hl' E xIra
Cla ss lit-l· nS\,.· of WB4 DXX i, u nder
...uspensio n for th e relllainJer of its
tl' rm fo r S\.'vl'ra l violatio ns. n ll' tirst
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There is such :I variety of eq uip
mcnt available kit form and read y
mad e and bo me brcw too th at se ll ing.
it up for to tal enjoymen t sho u ld be
em p has ized, You r s ta t io n has to he
e fficie nt a nd comforta ble to o , Some
Novice (a nd h ighe r class licenses)
prefer to in sta ll thei r sta tions in cabi
nets or pla t forms th a t are above the.
operat ing d esks , T h is lo o ks wel l and it
leaves the table to p clea r for logbooks,
pencils, keys, and mikes. All the ad d i
tional space under the rig can be used
for storage and also fo r ex t ra room if
your o pera ting desk is a l...o used fo r a
work be nch. 111is presen ts a ncar an d
orde rly ap pearance t ha t is im pressive
to visitors an d a lso co nve n ien t to
o pe rate if co nt ro ls do not have to Il l'
adjust ed o fte n.

Anothe r arrangeme n t is to t ilt the
front o f your equipme n t so that it
see ms to face you as you look d o wn
a t it. This elimina tes th e ...q uin ring and
h unching d own to rcu d dials and
me ters. What's mo re. it looks like t he
gear is mo un ted o n a professional
work bench . Perhaps a short SWR
bridge can be placed un derneat h to
act a ... a su pport. This ad ds a nice
to uch as t hi s o therwise em p ty space is
filled w ith an o ther k no b or two and a
ml'lI.'r. (nJll tinlled)

was commu nica ting w ithou t identify 
in g his statio n a t prope r intervals . an d
for tran smitt ing signals fo r a p urpo se
o ther than communicu tton. Officia l
not ice ... of viola tion were sen t on two
occasions fo r these and no reply was
made. On another d ate . the t rans
mi t tcr of the licensee was tran smitti ng
in "l' XCCSS of its mo du lat io n capubili
til's fo r p ro pe r tech nical o pl'ra tio n,
result ing in e xcl'ssiw di stortion an d
frl' q lll'll cy instabi lit y ," A no rkc was
st' n l 10 WB4 DX X and he re p lied ex
pla in in g th e C irClllll~ tancl''''' A th ird
vio b t ion was commi th.·d on anotl1l'r
da te w he n he willfu llr inte r fl'red wi t h
o ther signals . 111C rl' spo nse to this
nOrkl' da imc d Ih l' in le rferl'nL'e wa:lo
w illful hu t no t ma licious. and the
intl' rfl' rl' IKl' was due to nq,d igence on
his own part. In till' FCC o rdl.' r. t hl'
find in gs a re sUllunari/.ed in thl' sta tl'
llle nL " T ha t the lice nsl'e's ac lions
dcscr ibl' d above ar,' cOll t rary to th l'
pu h Uc in terest , l'onwniell ce and
Ile l..' l' ssit y s tanda rd of Sl,f l io ilS 3 0 I
an d 307(;1 ) o f t hl' Com m un ications
Ad of 1934 ..... It was ordl' rl'd that
t he ExIra C1.I SS lkl' nsl' of WB4DXX tx·
suspt'ndcd fo r 111l' rl' lIla inda of t he
licl'n-..c tl' rm.

,



bu ry ( \ 1:\ ) .....u ly this yea r. ,\ 11 agreed
to th e 5~ nun -ccive chan nel. Add t hi ~

to th e ..im ilar agreemen t- in the m id 
wes t and yo u have a tII0WIl1l' nl.

With the hope o f encouraging th i..
id....a 73 w rote to lilt" manufacturers o f
F1\1 t ransceivers a nd asked that they
co nsider including 5~ pairs in their
se ts in the fu ture instead of 94 pairs.
Severa l manufa ctu rers were cn th u ..i
ast ic a bo ut rhis and as prese nt stoc ks
of the 94 crystals get d own to reason 
able Icvels th e new 52 pairs should
sta rt gett ing into service . ,\ Iany manu
facturers ind ica ted that their cu ....
romers have on ly 10 write 10 them a nd
an exchange o f crys ta ls e;1I1 be made
at no charge.

To encourage till' move to 5 ~

simp lex 73 wi ll publi sh a box score
fo r th e next few mon th s li .. ting all sl'ts
whic h will be co ming o u t with th e 5 ~

pa n.
Why the big push fo r 5'::? Thi..

shou ld tak e so me of the pre....ure off
th e use of 94 as a sim p!.... x frequen cy .
The 94 pa irs of crystals in -c ts ha s
resulted in heavy simplex lISC of Ihis
channel in th e larger ur ban areas and
this causes t ro ub le wit h 34 94 rc
pca ters. All yo u need to do in the
S ew York a rea is h int at a new _~4 94
ma chine and 94 will turn bl ue a .. th e
emo tions pour ou t. obsc uring rca-,o n
trom Sx li p 10 97 o r "0.

The tac t remain s tha t there arc
mo rt' 34 9..J repeaters than any o thc r
and th ey arc no t going 10 he wish ed
awa y by New York or Lo s Angelc .. o r
the o ther big urban a rcus.

Wi lh tht' l'Ooperation o f n yslal
compan ies and tranSl'eiver man ufad
llTeN th e d lallgl' to 5~ can be madt'
d uring th.... nl·,t ft'w lllonths, In expt"n
sn'e crys lal pa irs fp r 5~ will ht'lp . Frt"t'
.... xc hangt· of nystals by l11an ufa cturt' rs
wil l help . Co operation wi ll hel p mo st
of all. J)o~' s il rl'a ll y Illak t' 'ien'ie to
so u nd off .... nd lessly :l ho tl t gd t ing re
pt'att'rs off 94',> T ilt' view fro m jack
so n lI r: ighl s ( l'\Y ) may tell yo u th:Jl
just about e\'e ryone in til t' world is
using 94 as a tran sct"ive frequen cy auJ
....ve ry th ing wo uld be ju..t grt'a t if th o sc
cru mbs o\"er in ~r:w Jt·rSt· y would ju..t
mo w that rt·p ....akr in Grl"enbrook , A
look a t the rt' pt'atef li ~t in Ihis iSSUt'
wil l te ll yo u th e big s to ry o f Iht'
mult ip li cit y o f 34 94 repealt' rs a
ro ll nd thl' count ry and t il .... virtual
im po ssib ilily o f ge lting "all rl'peatt'rs
o ff 94." P.... rhap s 5 ~ is th e bettt"f ht"t ,

Derrick Electronics in Broken Ar
row OK will su pp ly crysta ls for all lhr:
co m mo nly availa ble rig.s for o n ly
57.7 5 per pair. Conv.... rted t:o m me rda l
rigs arc sligh tly mort' . Derr ick is th ....
first sup pli t'r to in di cate this ty pe of
su p po rt for :.l na tio na l sim p lex f rt'
q uellcy. Sonar Rad io will supply an y
t' rystals to th.... USL'rs o f t ll t'ir produc ts
as substitu tes fo r 34 -94 and 9 4 -94,

13- 73
3<-94
31 -91

07-67
28-88

444.2 -449 .2
19-79

52.76-52.525
44 3.3 - 448.3

221 .38~224.J8

16-76
16-76
22-76

29.440-29.600

IN W9CSF Moch'9lln C,lY
IncOHeetlV hiled In Jan. as W9CF .
Rec:enl changes a'ot 1 .8 k Hl 1 8 o. 131 ,8 Hl PL
WAlK HB (formerly W1HWK )
WA1K HC (lo,"",dy W1CS F)
WAMHN Sonll!.v,lIe
W1RJS Sa illm
(lo.merly W1ZAW Botverly l
W2EMB Everett Pl 88.5 Hl
K0 LAV SI , Paul Wl .4
WA2ZVa Toms R,ve.-
K2lEO Delele
WSCOR CI_land
W1HOV ProvodlN1C1!
W4BS Memph IS
W9VZR M,lwaukeot 12.1

MA
MA
MA
MA

CT WA1NOP Nau911luck
CT WA1 KGO Vflnon

When yo u hear a new repeater o n
the air. drop us a li nt' an d we' II sha re
the 1l1'WS. If you hear of one going off
rhc air. let us know a lso , p lea se.

MA
MN
NJ
NY
OH
",
TN
WO

Navy :\l ARS repea ters a rc lin k ing
o n a co ast- to-co as t ne twork . T he
la lt's t information is that they arc
using in p ut and output frequencies o f
14 H.4I -1 50,09 ; A F ~IARS uses
14 ~ .1 5 5 I·BA h : and Arm y MARS
U'ol'S 14J35 14i'Ul!.

Tn .' to KOLAV . WIIIQV . K90ZE.
K I KRY. K .~ZQi\ . K4ZZ0. \\'9BLR .
\\'IGA~. W2EXQ.

National 52 S im plex

Tilt' mow lo ward lhi ng 5':: a.. a
na tional simplex frequt'n l,:y got su p
p Ori from the repeal t'r groups o f th l'
;-":ortheast t'rn U .S. at til t' met· ting of
75 re pea ter gro u ps in Wt'st ch esta
(I'A) and , ahout 50 groups in Slut'ws,

spe'lkt·r su ch Ih at i t dOt'S not St'nd
so und to o n ly one t'af, alld Iht' t'ans in
a position that th ey can ht' quickly
r~'al'h ed a nd phlgf!l'd in . ' )aper. log.
pl' nei l a ll haw th eir plalk' to o , light
ing sho u ld ht' not to o st ro ng o r w....ak
and preferab ly it shou ld he ind irec t.
that is. rctkctt'd off a w.lIl o r edling.
Avoid gl<l r.....

Ham r;ldio is <I ll t' njoyahk hobby so
d o no t llla kt' it physit.:ally hard to
t' nj o y it. Station arra ngeme n t fo r con
venience a nd co mfo rt is an a rt. Think
of how mu ch t'ach pi l' ce o f gear will
be- used in l'<lIu pariso n to t'a ch o thl' r
pit·ct" . Art' fr....qur:ntly U'ol'J it .... ms
handy or hurit'd in a Jrawt'r'! Tak ing
the l imt" to Sl'1 up every lhing for
comfo rt h.... lps to e njoy th e <lr t of
co III III tI n it.:a t io n ,

An d d o not place you r stat io n in
fro n t of a draft y window. .

. ..KINUN

IF
t REPEATER UPDATE
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LI STENING
" 94 76 88 73 70 64 82. I.,.- ..,...= .,..,.-..._.- ... _... ._--_ . -

headpho nes
range . the

a nd
easy

But b your desk set up for maxi
mum o pera t ing co nvenicnee" (';J1l you
sit a t thc table comfo rtably fo r several
hou rs und nor gct rircJ f ro m cy....
strain. arm muscle fatigue . writ .... rs
cramp, or other affli ctions of the
ham" The firs t arrangemen t described
above loo ks fin .... and as men tioned . as
lo ng as yOLl d o no t Freq uent ly re tune
the tran smit ter or receiver . it is
easy to USl·. Ce rtainly th erc is
adeq ua te space to s t re tch yo ur cn tire
forearm o n thc ruble to mak c send ing
with a hand key casie r. and th ere is
sutflc ien t room to work with scra tch
pad and lo g books, Bu t can you sit
the re fo r a few hou rs s ta ring s traigh t
ahead a t cyc level . s taring a t th e d ials'!
I would imagine that your bac k wo u ld
h ur t from sitt ing erect so long and
alternating with lean ing o ver whil ....
send ing, And if yo u have to retune the
receiver o r transmitter frequently . as
in a con test. your arm will IMve to be
raised to turn ti ll' knobs and yo u r
shou lde r will achc. If th e rig is at a
cer tain heigh t. you r elbow will hear
the weig ht o f the arm tha t it su p po rts.
Lo werin g the rig might hel p to relie ve
some o f th e physical pressu res of
operating ove r extended period s.

Ra ising the rig has it s a ttendan t
problems too. If it is too high , the
fo rcann will be su pported by the
muscles in the u ppcr arm and a lot o f
weight will be balanced at the elbow.
Your arm is like ulever and if the load
( thc hand and for....a rm) is long a nd the
opposite side of the lev.... r is short
(your u p per arm is almost vert ical as
yO ll sit a t th.... tabid . mu s,:k' s in the
arm and shou lJer will SO O Il adl t' antI
tlw dbow h urt s, Lowering tIll' rig 10 a
point when;" the forearm t:an rt'st o n
tht' opcrat ing d esk dl nd kn o bs can be
turneJ with a thumb o r a coupk of
fingers will hdp a lot in t' asicr o pera
l io n . ntis arrangem.... nt also ofkrs tht'
ad van tage of h;lving the gear Il .... x t to
your hand as you r a rm a mi ha nd art'
rl· laxt·d .

,\ rt' you right o r le f t- hand ed '! Do
you tunt' your receiver o fft" n'.' Is the
main tu ning kno b dose to the hanJ
thaI can more t'om forta b ly tum th ....
kno b'! Some rec.... iwrs ha\'e tht' tun ing
knob close to the ie I' I ~ idt' of tht'
rl' cl'in' r and if you arc right handl·d .
yo u wi ll have to reach across your
hoJy to opera te it. By read l ing annss
yo u r chest. you constric t yo u r t:hest
and breat h ing bt't'ollles a little mon.·
d iffil:ult. It may not be to o noticeable
a l firs t. but aft er an hour o r two . yo u
lx'gin to feel a Iitt l.... fatigueJ from
cra mping your lungs anJ brt'athing
mUSl:ks. If the J esk is not too wid.....
put the less fn."quen tly USl..·d t'quip
ment abovt' but not so dost" that
risi ng heat ca uses pro ble ms wi th s tab i
Ii IY,

Loudspeak er
shou ld be with in
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OUR PRO FI LE
It should be no news 10 amateurs

that en groups have been stea ling the
thunde r f rom us as far as public
service is conce rned. The commu nica
tions p rovided by a group of C bers
with mobi le unit s is fin e for mo st
10 ': '11 area situat io ns an d in mo st parts
of th e cou ntry en has bee n pu tti ng
amateu r rad io to sha me.

The sill." and expe nse of ama teur
radio equipment for the low bands has
been such that inte rest in mobile
operation has d ropped treme ndously
over the last twen ty years. In th e o ld
amplitu de modulat io n d ay s a littl e
mobile co nve rter and lo w powered
transmitte r weren't a big deal. The
conver ter played th ro ugh the car radio
and wo rked fine. Then came side band
and a whole new ball game as far as
stability and complexity was co n
cerned. A nd out wen t wholesale
mobile operation as we knew it in the
early 50's.

Mobile o pera tion is back , st ro nger
than ever. bu t it is 0 11 two me ter FM
now and wo rks th rough repea ters. Wt'
have be tte r co m m unica tio ns than we
ever had before. so h o w-about u sing it
fo r public se rvice? We can now ta lk
base to mobile to hand unit over a
range of about fifty miles from most
repeaters. ideal coverage for most lo
cal applica t io ns.

Okay. we have the facili ty. ho w d o
we swmg int o gear with if! How can
we ma ke th is pay off for ama te ur
radio?

T he n um ber o f even ts and sit ua
tio ns which can use good co mmunica
tio ns is endless ... it ca n be almost
any sporti ng even t such as boat races .
bicycle races, ski races , cross-country
ran ' s . ca r hill climbs. car ralli es.
pa rades. telet hons. e tc , All vou have
10 do is kee p you r ca rs o pen and get
the mem ber of yo ur repeater group to
keep o n wa tch for o p por t un it ies to
'\t.' rve .

Providing service is fu n , . . a lot o f
fun . You"ll be righ t in the mi ddle of
what's happening and you'll be work 
ing with the people who are run n ing
the event. You may li nd yourself
parked in an ou t-of- the-way spot
along with ;1 sma ll team of ti me rs o n a
ra lly check poi n t. Your job wi ll be 10
se n d the t ime s o f the cars passing
through th e ch eckpoint back to th e
rallymas te r so he can compu te th e

EDITORIA L BY WAYNE GREEN

scores. You may we ll have to do th is
for two or th ree d iffe re n t checkpoints
through the day if it is a long ra lly ,
The chances a rc th at you'll emerge
from th is job wit h a s tro ng in te re st in
rall yin g.

Se rv ing is fine . but please d on ' t
forge t that t he service is o n ly hal f o f
the work. Yo u may be self-cffuclng
and ncr wan t 10 blow your ow n
trumpe t over what you've d one , but
amateur rad io needs <Ill the credit it
ca n ge t so pu t you r modes ty aside a nd
le t the local papers know wha t you
are going to d o , w hat yo u are doin g
and wh at you have d OIl I;'. A lso alert
the lo cal rad io and tel evi sion sta
t ions . , . get go od PR for amate ur
rad io . And ... p lease, . , se nd a copy
o f the newspaper item to 73 when
you get d o ne so we can perhaps make
a mention of it in our news pages . . .
we se nd reprints of the better news
pages to Congress.

HI GH POWER BASE STATIONS
Repeate rs are d esigned to work

with mob ile sta tio ns ru n ning o n the
order o f ten watts . Most of th em will
give coverage of abou t fi fty miles or
so under these condi tions. So what
happens when someone co mes along
with a home station running ::50
watts p lus a n ice big beam which steps
that u p to abou t th e same signal a
5000 wa tt mobile wo u ld pu t ou t'.'
Chaos.

A big base statio n ca n lin re pea ters
for a co up le of h und red mil es arou nd
and p ut seve ral o u t of busi ness while
mak ing a local con tact.

If you have a big ...igna l base station
please keep in mi nd tha t it 1S wi thin
you r ca pability to ru in the fu n for a
lot of people when you are inconsider
a te. Fello ws will go alo ng wi th yo u on
an occasio na l band o pe n ing. particu
la rly if it isn' t at lilt' pcuk operat ing
hours , but d on ' t be in there nigh t
afte r n igh t wip ing. ou t repeaters in the
nex t s ta re just because you don't care.
Fun is the name of the game ... fu n
fo r as ma ny people as possible, So
don't spoi l th e fu n.

PRIORITY INPUTS
One o f the grum bles fr equen tly

a ire d by l-Mers w ho have CO Ult' into
ham radio via til t' two-way communi
ca t io ns ro u te is tha t 100 man y base
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stat io ns take lip repeater ti me and
don 't let the lower powered mobile
statio ns get a wo rd in. Now and then
there is a case when' a real emergency
comes u p a nd lo ng-winded h igher
powe red ops just won't sh ut up lo ng
enough to le t a breaker ge t through
wit h e merge ncy traffi c .

Ra ther than go the rou te o f
freezing base sta t io ns o ut o f repeaters.
pe rhaps we m igh t thin k of the
situation in terms of needi ng mo re
repea ters. no t less activity o n the ones
we have. Until all of the two meter
and even the ::::0 MHz repea ter cha n
nel s an' full and act in', we do have
roo m for repeater ex pansion.

Emergencies and lo w powe red mo
bile e rit ry into repeat ers can be so lve d
by se tt ing lip a second receiver a t th e
repealer site with a priori t y h ooku p so
it w ill ove rride the regu lar base sta t io n
in p ut chan nel. One reader has gone so
far as to suggest t hat a "national"
emergency calling chan nel be set up
which would ove rride a ll repeat ers . We
could se t aside o ne channel for st r ic tly
emerge ncy traffic inp u t and h ave it
t ake ove r a ll repeurcrs in ran ge , b ut
this wou ld req uire an awfu l lo t o f
coopera tio n o n the part of th e users
to kee p the hell o ff t ha t c ha nnel
exce pt when the emergency arrives.
Perh aps th at is too much to ask.

COL LINS KAPUT?

Apparentl y n o d ecision has yet
bee n made by the Co llins manageme nt
abou t the future of the ama teur rad io
d ivisio n. Rumo rs a re, o f COHrS\,' per
sisten t tha t Collins will c10~ down
their amateu r radio manufacturi ng.

Collins, o nce leading the industry
wi th ne w designs for ama teur equip
me nt. seems to have stopped thei r
development abou t ten years ago at
the time o f the ARR L pet iti on to th e
FCC which eve n tually result ed in Ihe
d o wn g r ad ing of 1110st a mateu r
lice nses.

T his is a fa r c ry from the d ay s when
Colli ns had just brought ou t th e 75 A 1
and the 3:: V I and were busy St'lling
the advan tages of sideband to the Air
FOH'e , Old-timers will reme mber till;'
ma ny fligh ts arou nd the worl d made
by A rt Colli ns \\'~'CXX with Mort
Kahn W2KR and a handful of other
" im po r tan t" IM IllS mad e in A ir Fo rce
pla nes with Generals Butch Grtswald
and Cur lis LeMay . These chaps talked
wit h their small grou p o f frie nds on
the high end of ::Om p hone, contin u
ing the "private club" type of ham
radio so popular on the high end of
75 m d uring the 30's.

Pe rha ps this is exagge ra ted in my
mind , but I see m 10 recal l t ha t as pa rt
o f the e ffo rt to sel l the Ai r Force on
Co ll ins s ide band eq uipment. their ha m
gea r was in st alled in just abou t every-



th ing G enera l LcMay had th ar moved
o r was around hi m ... home , ca r.
pla ne . boa t ... e tc. However the sale
was mad e, it see ms to han ' worked
and milli ons of d ollars o f Collin s gear
w as bought by the Ai r Fo rce , or was it
billions?

Somehow, though th e eq uipmen r is
t he oldest st ill being ma rk e ted fo r
amateu rs, Coll in s eq ui p me n t st ill h as
pre stige. It ce r tai nly wa s li ne in its
day . The cost of redesigni ng w o u ld be
ve ry high now an d th ere seems little
like lihood rhar the new Coll ins
management. st rapped fo r cash , would
find it worthwh ile to mak e the in vest
ment required to co n tinue to se ll in
the sta tic side ban d ham eq uipme nt
mark et. H·I is the big one in 1In::. an d
in that fie ld Co llin s would be s ta rt ing
a lm.ost fro m scra tch and wo uld he u p
agamsr th o se little tran sis tor radio
ma kers from Japan .

Wha t w ill happen to u-cd Collins
prices if the fa c to ry closes down the
dea ler setup" Th i... could have se rious
ef fec ts once par ts und rep ai rs are hard
to co me by ,

Bein g practi ca l about it , th ere
see ms litt le po...... ibilit y tha t Collin s will
co n tin ue to make ha m eq uipme nt. It
is sad to SCI.' ano ther top name in ham
rad io go .

O ld -timers do no t have a ny corner
on the m ark et wh en it comes to
grum b ling about h ow bad things are in
the ham band s. The Natt ering Nabobs
of Negativism are so uring a wav. bad
mo uthing t he il1l.:o nside rate ness o n
twent y me ters, the lids o n six , the
base stations who ta lk a t le ngt h o ver
repea te rs, and so o n and on and o n.

Perhaps it i-, th e old psychologi ca l
mec hanis m kn own as proje c t ion t h at
they are seeing, II i-, just possib le that
the reaso n th ey a re co mp lai ni n g so
bitte r ly is that they are fa cl'd w it h
th emsd \'l's a t l' \'l.' ry t urn :llld d on 't
ever sn' a nyo nl.' l'lsl· . T hat\. ...· nough to
t u rn any qomal·h .

b thl.'re a pa l answer to t h is'! A n
ea:-.y solu tion'!

I think so . T h... next l ime you ge l
rega led with sigh:-. and groam abollt
wha t ou r band s ar ... co ming to , :-.uggest
( t 'l ~t f Lill y) th ai "'li d grip\.' r try fi nd ing
out :1 bi l ahout th .... c h aps th at h ~ ta lk s
wit h th .... mo st. I I...' \.·o uld mak .... up a sl.'l
of indl.' x ~a rds or a fill.' fo llkr wi th
notes o n eal'll r...gular co n tad ' . . full
name , wi fc 's name , name .. o f ~ h i ld r... n ,
w hat all of Ihem 1I0. o th... r hot'lt'lk s of
hi:-. and h is fa mily , pla~e:-. he ha .. \'i:-.i t
ed. what equ ip men l h~ ha.. a nd l11a\'h~

wh at he is t h in k ing or getti ng. n;)[t's
on a ny in tt' res ti ng y arn :-. Il l' h as told .
wh a t otht'r ham in te res ts h ~ has,
bands he work s.

Such a file will serve s... w ral pu r
po..cs. Ge tting t he in fo rma t ion w ill re- ...II',:-;SJ)/I

PRODUCTSNEW

NEW GE VARISTO R

Voltage su rges burn ing u p you r
transistor projects? Need some kind of
pr~:llection o n an Ie that is easi ly
ruined by excessive voltage" The
answer to till' problem is the new
(~E'M?V va r istor mad e by General
Ele ct ric. By mount ing thi s device in
para.lld .w it h the d el ica te com p o nen ts
o r CIrCUIt till' MO V act s as an in sulator
un ti l a vo ltug... surge OCCUf'. Then the
MOV b...co mcs a co nductor and the
p.owe.r is sa fe ly bypassed fro m your
crrcm t. The MO\', shor t for me ta l
o.x illc va n ..t o r , ca n be used for pro rec
non. stab iliza tio n. o r regula ting volt
ages to components like ICs t hat can
mel t w it h too m u ch volt age . As tech
no logy advan ces. th ese dcvic...s wil l
fin d grea te r neee prance in t he home
brewer' s Sh 'IC k, h u t in th e mea n t imc,
t~le y will he used in ind t... tri a l applica
tions such asTv . re lay and mo to r
pro tection , and o ther placcs whe rc
so lid state con trols are fou nd. We 'll be
hea ring mo re about t h is in t he near
future. Contac t Ihe Semiconductor
Products Dept., Genera! Hectric Co
lJ/l ihlillK 7, stattDrcm it-N . J:'IeclrrJl~ :
in Park, Syracuse S Y 1320 I

tconthill ed 0 11 paKl' / 2)

the sma ller h otels a re much mo re
friendly and fun . ,. bet te r food . ..
be t ter se rvice . . . and an in terest in
yo u. Yo u 1,.':111 have the snob places
where t he desk clerk has a perma ne nt
snl'l· r.

The w ho k tr ip . baSt.' d u po n double
(l~I,.·u pa ncy o f rooms , w it h hat h wlwr...
n ' r po s.sible , includ ing a ll ai r and lan d
Iransporta t ion . ai rpo rt taxes, br...ak
fas ts. pan ies, is l'xpec ll' d to ru n abou t
$700 each . .. S1350 for two .

If you like t he id ea and want to re
'>C f\'~ a spot (Hl this trip you ma y ,,-, nd
in a chec k for S~OO down p ay ment
for eac h t ickl'l . T h is i'\ rd "tllld ah te in
full lip unt il hO day s hl'fofl.' tIll' trip
an d in pa rt afkr th a t. F inal payllll'nt
WI ll have to he hO d ay s hefon' d{.'·
part u rt' . Pleasl' sign u p t'a rlv so w... wi ll
b...- ab ll,' t o ha nd l... the a m'a teu r radio
license regist rations a nd perm ih for
t h ... fo u r co u n lr ies . We ' lI St.' nll yOll
uysta l info rma tion fo r your tr:ln ..
cl' ive rs to match o ur porta b le r...peakr
as well a ... the many repeat... rs n ow o n
til... :Ii r in Europe .

T lm ' c so lid we l.'k s with \Vayn e
Gn~l·n ·.l Lo rd y !

"

73 TOUR OF EUROPE
IN SEPTEMBER

1I0 w would you like to walk
aro und Mosco w with a transceiver and
work a bunch {i f ama teur ... over there
with you on u tour'? Speci a l pe r
mission has been rcq uested to permit
U.S. ama teu rs to visit Mo sco w this fall
and bring along th ei r two meter tran s
ce ive rs . .. pl us permission for 7 J 10
bring a long a co m ple te sma ll repeater
unit and set i t up so we C'1Il .111keep in
tou ch f ro m anywhere in town . Will
that be fun '!

T he t rip i... sch ed uled to sta rt Sep
t_l' m her 4th from New York and fl y
fir.. t to Co penhage n , .. Tivoli amuse
mcnt pa rk wil l be op...n . , . ..o me o f
th... finest r.....tuurunrs in the worl d .. ,
and REAL Dan i..h pa ..t ry .,. or

wo u ld you rath er take a loo k a t t ho se
Sl,'X ..hops'! We'll arran ge fo r vou to
mee t Danish ama teurs an d visit with
the m ... perhap s a nicc harntesr and
party . WI.' ex pect no proble ms setting
u p .1 repea ter he re . . . n o r w ith gett ing
permi ssion for a ll o f us 10 o perate.

Thc second slop will be Berlin . w it h
organized to urs ( if you likc ) of b o th
Ea..t a nd west Berli n . Ot her t han this
there w ill he no o rga n ized to urs. Yo u
w ill be 110wn to a ci ty, t aken to a nice
hotel. and provided w it h b reak
fas t .. . fro m there y ou are on yo ur
ow n. WI."'1 re coJllTlle nd fl,'s t all
rants . . . get yOll in toudl w it h lo cal
a ma te u rs. , . and give YOll the benefit
of ou r e x perk nw .

The t h ird .. lOp \vill Ill: ~l oscow

where we will Illl'l' t many of the lo cal
amateurs . , , and have a pa rty wit h
th ... 111. We hope: to a rrang... it so tho se,'
in lt.' r...s te d in work in g DX will be ab le
to o pera te SO llll' o f the dub sta tio n ...
and talk hack honll· .

Th l' las t s to p w ill he Arn sh.·r
dam ... mo rl' ama teurs . ,. hopd"u lly
a party, .. and mo re two me ter f Ull ,

prn bailly wi t h o ur o w n rc:pl'al t' r.
Th... t rip will la .. t 11m.'\.' wec:ks anll

will be sO llleth ing you will re llle m b l,.·r
t h ... r...st o f your lift'. :-':oth ing likl- th is
has eve r be<..'n done hl' fo r... . .. h o w
abou t comi ng a lon g'!

In orde r to kl'ep the price of thl.'
tr ip as reasonable as pos:-.ible we will
be stay ing at good h otds . but n ot
po sh ones. We have alway s found t h at

..ult in some of till,' mo st in te res ting
con tac ts the o ther fellows have ever
had . .. and t hey w ill COIllI11en t on
t hi .. . Peo ple lik e talking abou t t hem
selves mo re tha n any t h ing e l..e in th e
world . Your curm udgeo n w ill soon
fin d th at. o nce he kn o ws more about
the ch aps h e ha s bee n talking w ith , he
WIll e nj o y th e co n tac ts a lot more.
T I1l'Y wi ll be with peo p le, no t jusl ca ll
letters.

Ca n t h is system fail? Pro bablv. but
~'0l.1·1I have to prove it to me by try ing
It first .

•••



NEW PRODUCTS
Continued from page II

SINGLE FUNCTION METERS

Ex perimen ters will really like the
new single function meters made by
ALeO. These meters have mult iple
ranges, bu t each is made for only one
func t io n ri.c.. de mic roamp. de mil li
amp . de amp . de vo lt. ac mill ia mp. ac
volt. and ac ampl. Each meta has a
wide face . making read ing ea sier. and
the accuracy ratin g is I -S'lr . Lo w cost
makes these easy to own . as the
ave rage price per meter is about thirty
dollars. Writ e to ALCU, / 55/ Osgood
Sf.. S or/II Andover .\/A 0/845.

NEW 220 TRANSCEIVER

CLEGG Jj cr : the first 220 ~1 Hl

FM tra nsceiver offering the operati ng
features a nd quality performance th at
Fbters have co me to expect on lower
f requency hands.

The 2 1er provides automatic rand
selec t ion of ten primary crysta l co n
t rolled t rans mi t-receive chan nels and
seco ndary continuous tun ing of t he
~~O " 1Hz FM band. TIle ~Ier provides
a conservative ten warts output com
bin ed wi th a .~5 jJ.V receive r with the
ruggedness and reliabi lity of an ex
truded frame and diecast panel s truc
ture .

Scheduled fo r produc tion in June.
the .Ll e r will be p riced under $300.
Also plan ned for ea rly release art'
~~O 144 \ 1Hz receiver converters and
~ 20 ~l l1z repeat e r pack age .

6-12 VOLT DC CONVERTER

Solitron Devices. lnc.. announced
the relea se o f a h 12V de conve rter
for uSt.' with veh icles having a «v
nega tive grou nd sy st em. Till' co nve r te r
wi ll step up a (IV d e source to 12 V d e
for li St.' with the newer ekl: t ro ni l'
accessories now available for th t' h igh
e r vo ltages. The co nvert e r can he used
to supp ly 12V lk fo r USt' in poweri ng
AM-F :\! radios. auto sll' rt' OS. tap..- deck

equipmen t . amateur com mu nications
equipme nt . and ot her accesso ries.

Th e converter a lso has (I amp out
put continuous. a switch and pr
lot light 10 insure co nver ter is work
ing, pu ts o u r up to 7 ~W, hils a o ne
year warranty. and fits convenien tly
in tr unk area o r under dashboard of
vehicle . For further information con
lad Sotitron Devices. tnc., :!5 6 Oak
Free Road, Tappan Sf J()983.

LOW COST I.C. POWER SUPPLIES
Viking Electronics. Inc. has in tro

duccd a line of lo w cost p ower su p
plies for logic and linear sys tem up pfi
ca tions. Priced from S17 to $24 in
single quantitie s, the OE\1 70 Series
provides typical outputs of 3.5 to 6V
(<I 3 amp , R- 15V (a' 1.2 amp wit h
regulatio n of .5 to . 1'Ir! and ripple of I
to 2MV dependent o n models.
Features include electronic curren t
limiting , floating output. stable differ
en t ia l amp lifier circuit ry. silicon tru n
sisters and computer grade cupuci to rs.
For m orc information con tact
VIKISG HHTROSICS. ISC. . 7:!1
Sf. Croix, Hudson WI j.J.()J 6.

IMPROVED TEMPO FM AMPLIFIER

In Jan u ar y we rev iewed t he Tem po
10 0 wa ll amplifier ... just in time to
find that a new model had been
rele ased which was eve n better III

almost eve ry way!
T he Tem po amplifiers arc made by

T P L Communications in Hawthorne,
California . not in Japan lik e the
Tempo FMV transceiver . They were
forme rly made by C.T. Po wer. but th e
co mpany was reorganized and now is
owned b y Tom Litty K6RAD , a
yo ung designer fromTRw. the co m
puny that makes most of th e po wer
tra nsistors used in th e power amp li
fie rs on t he marke t to d ay .

T he new 1~O wall amplifier has
pr in te d circuit co ils, with about th e
only th ings s ricking u p a t all being
sma ll lum ps for the driver tran sis to r
and the three parallel output rran sis
tors . so me Ilat by-pass capaci to rs and
sma ll tuning capaci to rs. With 10 warts
in you definitely do ge t 120 wa rts
out Ihis is exa..:tly what I Illeasure in
my l:a r using rhl' Standard 8 2h \l as a
driver. II does mak e a differen ce loo!
With the tl' n wa n sign al I ca ll gl' lll'ral·
ly lift re pl'a te rs t ha t a rl' comi ng: in an
S·4 o r so Ihe 120 watt s put s me
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th rough re peate rs th a i are less than
5· 1. but still are readab le

If all of my co ntacts we re made
parked o n the top of m y nearby
mountain. I wouldn't haw much usc
fo r t he h ighe r power. Bu t one o f the
pro ble ms of livin g in till' mountai ns is
th a t mo st of the rime I am d riving
with a mountain between me and the
repeate r I am talking t hrough . T his is
whe re t he powe r he lps a w hole lo t.
A rter all. if I ca n he ur the repeate r.
why should n't I use eno ugh power to
get into it from .... herever I can hear
if! T hai see ms reaso nable to me a nd
t he I ~ O wat t Tem p o d ocs th is job
beaut ifu lly.

rom has added so me o ther extra 10
the new amplifier ; little plu s d etails.
There is now a jack fo r pluggi ng in a
co ntrol switch 10 tu rn tilt' a mplifier
o n and off. keep ing down your ba t
tery d rain when the exira power
output isn't really important. On ce
your repea te r is co ming in over Soh or
so you proba bly won' t need t ill' pai r
of shoes and your car may appreciate
holding o n to the 17 amperes .

Perh aps it 's a s ma ll t hin g. bu t I
apprecia te t he add ition o f ;1 powe r
output plug instead of'a cable hangi ng
out with a UHF connec to r o n it. Once
the unit is in place under the seat o f
my cur it doesn't make any ditfcren cc.
bu t wh en I go to take t he amp lifier
o u t fo r a trip ( I lak e it wi th me when
I tly and usc il in rented cars), it
grea tly s im p lifies the change .

The TP L am p lifie rs we re o n d ispla y
at SAROC a nd were one of the h it s o f
the sho w ! The wattmeter used for t he
demonstration sho wed rhat the ampli
fiers were rated conserva tively and
thai 140 wa rts out of th e I ~O wetter
wa s not uncommon.

T hl' promised 220 \Ul z T I' L trans
ce ive r d rew mu ch attention too and is
due to be prod uced soo n . T he corn
pa ny reorgani zation put them back a
few weeks. There are. I understand.
well over 200 hack o rde rs for this
uni t. so p erhaps we w ill sta r t seeing
serious 22 0 ac t ivity in th e near fu tu re.
The most im po rta nt product promised
fro m T P L is a ~20 ~lHz repeater.
Once that is available we can ..tart
populat ing the han d in earnest. I look
forward to the day wh en virtua lly
eve ry repeater dub has a 220 Mll z
repeater as welt as one for Iwo meters.

T P L has qui ll' a wide ra nge o f
amplifiers fo r two meters . six me ters .
2~O MHz and 4 50 ~ l lll.. T heir Iwo
meta a m plifie rs arc designed to work
with any o f the co mmercia l trans
ceivers. from the one watt ou tpu t
Drake TR-~2 lip to ti ll' ~5 wa t t
Cladding and Simpson units. T h l.'Y
l'vcn ha\"\.' an ampli l1l'r that will lift
Ihe T R-22 to 100 wall s o u t.

Distrih ut ors would do well to con·
t:lI,:t I k n ry abOll t h an dlin g t his line of

eq U1 p nlt' n I. W2:\:SD/l



Southwest Ham Round ..up and
Fiasco will be sp{)nsor~d by Old
pueblo Radio C1 u h Apri l 29 JO.
19 7 2. Headq uart ers Ramad a In n .
T ucson /\Z . Banq uet . rcchnicu l s~s

slo ns with ham app licat ions and de-

The So u th ern Tier Rad io Clubs arc
sponso ring th ei r Thirteenth Annua l
Hamtcst fo r Ap ril 15 at the St. John 's
Ukra nia n Hall. Johnson City I':Y at :2
P.M. For tickets a nd ad di t ional infor
matio n. contact J ohn Pike WA 2UKS.
635 Lacey Dr. . Endwell XY 13760.

THf FOURTH RTTY
WAE DX CONTEST

RTTY WAEDC '72

1972 NEW YORK STATE
OSO PARTY

COLUMBUS GEORGIA HAM FEST
The fo u rtee n th an n ua l Co lumbus.

Georgia , hamfcst will be held on April
9, 1 9 7 ~ a t the Fine Arts Build ing
be hind the Municipal Auditorium at
the Fairgro unds. For informa tio n.
write 1. T . Laney . K4VG l. IlJ0 5 Iris
Drive . Columbus GA 3 1906.

I conttnucd 0 11 page 14)

The Ijcutscher Amateur Radio Clu b
(DARC). the sponsor o f the RTTY
WAEIX:: . and the Deutsche Amateur
f'\ 'rnschreib G ru ppe tDAFG ), the
manager o f th e RTTY WAEDC. have
the honor to invite RTrV amateurs a ll
ove r the world to participate in th e
4th RTfY WAE DX Contest 1972 .
'Ill is con test is always held o n the last
wee kend of April.
I . CO :O•.:TEST PERIOD: April 29 ,
0000 GMT to April 30, 2400 G MT .
2. CONTEST CALL: CW WAE d e .. .
3. SCO R ING: The final score is the
to tal QSO poi n ts p lus QTC poin ts
multip lied by til t" su m to ta l co un tr ies

fro m all bands.
Con tact WAEDC o fficia ls fo r fur..

thcr in fo rma t io n: I\ 'A EDC - Commit
tee . D-8950 Kaufb euren, P.D. Box
202. German}' - West .

This con test is o pen to all amateu rs
and SWL's in th e- world .

T i m e s : 1700-0500 April 29
th rough April J O GMT : 1200-2350
April J Ocsrr.

Calls : In State: CQ NY TEST: o u t
of Sta te: CQ NY .

Exchange : Q SO n umber . RS(T).
QTH ou t of s ta te statio ns use
ARRL sect ions: NY sta t ions use
cou nt ies.

Scoring: Score one point per con..
tact on 80 10 : two poi n ts for euch
160, 6 , o r 2 meter con tact: times
number of multipliers.

Logs must con tain date and time ,
ba nd. mode. sta tion worked . QSO
n umber. QTt!. First new con tac t fo r
each mult iplier numbered .

Certi fica tes will be aw arded to to p
scoring station in each A RR L section.
cou n try. and NY co un ty. Specia l
Novice a nd Technician ce rtificates will
a lso he given. Second and third pla ce
awards will be issued a t the discret ion
o f the con test committee .

Logs. co mments. photo s. e tc.
shou ld be sen t no la ter than J u ne I to
LEK A ARC Co n tes t Com mi ttcl' , J eff
Renner WB2AEQ . 35 Go ttlie b Drive,
Pearl River NY 109 £15 . Sta tions plan
ning, operat ion in I':Y are u rged to
contact LERA so they can plan fo r
coverage of a ll coun ties.

•••

MARYLAND
Poto ma c Area Ham fcst wil l he held

a t westminster. Mar y land . on Su nd ay .
April 3 0 th, 9:0 0 to <;' -00 S2 reg istra..
tion covers Ilea market and ta il -gate
sales. p-orcssional food and beverage
catering o n gro u nds. Parking fo r -tOO
cars. Usual hamfest ac t ivitil's. FM
tulk-in o n 14 6 .94 . Detai ls from
K.1L NZ. K4L1lB or W3 EVF.

GEORGIA OSO PARTY
Sta rts: 20 0 0 G MT , Sa t .. May 13 ,
19 7 2.
Ends: 0200 GMT. Monday. ~lay 15 .

19 7 2.
The eleventh ann ua l Georgia WSO

Part y is sponsored by the Co lumbus
Amateur Radio Club. Inc. There are
no time o r power restrictions and
con tacts ma y be mad e o nce on phone
and o nce on CW on eac h hand with
the sa me stat io n . Each comp le te co n
tact co un ts 2 points. Geo rgia s turio ns
multi p ly thei r total QSO poin ts by
n umber o f d ifferent sta tes and
Ca nad ian pro vinces worked . DX sta
tions may be worked for QSO poin ts
bu t do not co u n t as mult ipliers.
Out-o f-stat e s tat ions will usc the
nu mber of Georgia co u n ties wo rked
fo r th ei r mu lt iplier (a possible total o f

1591.
Write to CARC. Inc .. Attention:

John T . Laney K4BAI. P.O . Bo x 4 21'.
Colu mbus GA 3 1902 for full info rma 
t ion o n the con test.

The Yo ung l adies Radio Club of
Lo s An ge les will ho ld it s Sixth Inter..
national YLRL Conn:ntion. Tours .
cru ises. talks. meetings, and entert ain
me ut will fill the long ho li d ay week
end o f M,IY ~ (). 27 and 2R. The
conve n t io n w ill he held at the Edge
water Hya tt Ho use o n Pacifi c Co ast
Highway ove rlooking the l ong Bcah
Marina. Registrat io n o f S12 .50 goes to
S14 .0 0 afte r May I S . Further in for..
marion ca n be obtained fro m the
Convent ion Commit tee. P .O . Bo x
30 9 2, long Beach CA 90X03 .

• • •
The Fresno Amateur Rad io Cl ub

prescn ts Fresno Harn fest '72 o n A pril
28. 29 . and. 30. 'Illere will be swap
tables. transmitter h u nts. displa ys.
banq uets and ma rl.". The conwn lion
will be held at the Fresno Hilto n .
List en in o n 7255 WCARS and 3 952
WPSS, o r write to Fresno A RC, P.O .
Bo x 783. Dept. lI F . Fresn o CA 9 .1 71 2
for more tn to rma rion.

mo nst rations . Ladies. lun ch eons and
tou rs. Pre..regist ra t ion pri ze p lus o ther
p rizes. Swap fcst. auc t ion. and o ther
ac tiv it ies on the 30 th. Plan to enjoy
the hospitalit y and fu n in th e sun .
Con ta ct Al Summers W7 MGF . Chai r
man , c/o O .P.R .C.. Bo x h497 . T ucson ,
Arizona 857 16.

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

The Ro ck away ARC will ho ld its
Annual Spring Auct ion and Hkrs Ge t
Together Friday eve n ing April 28,
19 72 at 8: 0 0 P.M. at the Hall of
Science , I l lt h 51. & 48th Ave ..
Carona. N.Y . at the o ld World Fair
grounds. Doo rs open at 6:0 0 P.M. to
accep t ite ms for the sale. Two d ollar
donat ion a t the d o o r will inclu de
refresh ml' n ts. For fu rther information
contact Au ct ion Chairman . Al Smith
WA2TAQ. . P.0 . Bo x 34 1. l ynbrook ,
N.Y . 1 1563 .

The Fresno Amateur Rad io Clu b
presents Fresno Har nfest '72 o n April
28. 29 and 30. There will be swap
tables. transmitter h unts. d isp la ys.
banquets and mo re . The conn-n tion
will be held at the Fresno Hilton.
li sten in o n 7255 WCARS and 3952
WI'SS. o r write- to F resno ARc' 1' .0 .
Bo x 783. lkpl. II F . Fresno CA 9371 2
for mo re informa tion .

The Delaware Amateur Rad io Clu b
wi ll hold a Horse-Trad er and Auct io n
nigh t at the Cou nty Engineering Bldg..
Kirkwood High way . Wilmingto n .
Delaware o n Wednesday April 12 at 8
P.M. Bring your gear and sell o r swap.
F or fu r ther informa tion con tact
Charles ~1cGonigal WA3AVD , 18
Harvard Road , Wilmington DE 191'08 .

T ill' Radio Associat ion of Eric . on
April 8, will hold it s ann ual Ham
Auctio n at t ill' St. George 's Gym. The
auction starts at 2 :00. and it is cx pcc
It'd to he a goo d one. The gym is
located I Y2m iles north of 1-9 0 o n U.S.
Route 19 . Free ma p a nd details from
RA E Auct io n , Box 844, Erie PA
1 65 1 ~ .
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AlJd f rom lilt' lI 't '.H COilst IJX /l l/ lIefi" .
An ill ll' rn;lI ional grou p l' la ims to

haw e..tahli..l1l"d an away· fro m-i t-a ll
republ ican stall' on thl" dl."so];lk Sl' a
washed MiIK' rv;1 Rl"efS in til e P;Jcjfic
a bo u t 450 miks sou th of Fij i, F iji has
been asked 10 recogniu thl" sta te.
esta blish ed hy th e self-sly led Ocean
Ufe Rest."arch Foundation o f ~ew

York and London . Two dredges art'
d ut" 10 arrive at Ihe reef in th rel" wee ks

Fro m CA RF. u'e Icam lhlll . . .
O~TAR S O nta r io Amateur

Rad io Sl"rvice has co mrne nq "d 0pl"ra
tion on 3775 k ll z . Hours o f o pl" ration
arc rro1ll 7 "~l l o () P~l E( I)IST . d ;lily .
'n l is is ;1 "-'a ll-in net simi lar to ECARS
on 40 with t ill' pri me Ohjl"l,.·t o f p ro
vid ing two-way facilities during the
day light hours Ih ro ugho u t Onlario.
Congrau lalions go 10 Ihe Radio So
ddy of Onlario for sponso ring th e
nl'! and to Bruce CarVl"!h VEJHC,
O~\lTARS nl"! managl" r.

•

•

•

•

•

•

•

•

•

10 bl."~n reclaiming lip to 400 acres of
land o n Minerva . \ Iark Ohv...r . a U.S.
Cit izen wh o said he is one o f thc three
directo rs of the fou nda tion .. said in
Suva their intent ion wa.. ini ti a ll y 10
bu ild a po r t and lata a sea ci ty as a
haven for people who wanted 10
cscu pc fro m crippl ing taxes, rials.
crime and drug addic ts. "we decidcd
on Minerva after a world wid... search
becau se research showed co nclusive ly
that till' reefs do no t belong to any"
one ." he said. " By lntcm ationul Law
one C;Ul claim by annexat ion o n ly
land above the st"a that ca n be built
u po n. We have met this req u irement
by co ns t ruc t ing two sma ll islands o f
coral and sand on IIl l" reefs .' O liver
SOlid the Ocean Li fe Research Fo und a
t ion . established IX mo n ths ago and
bac ked by scholars thro ugho u t the
world , was serio us about a sea city
re p ublic at Minerva . lu ternario nal ... n
ginccring co m pan ies had becn co nsu lt
cd and cxpcncl iturcs o n til l' project. so
far, to taled S IHO.OOO. he added.

QSLs fo r J D6 AO , Swaziland. may
be sent to P.O. Box I .. Mhlume
Tsh uncni . N.l. Swaziland .

Nigerian Amateur Radio Se rvice
and J O\.' . 5N~ AA J (lil ly acce p t incom
ing QSL card s for Togo . 5VZ and TJ
and the y are not resp onsible in any
wa y for o utgoing QSL cards. All
incomin g cards are passed o n to SVZ
immediately and aft er th at their rt"
spcnsibility is ... ndcd .

T il l' Li berian Radio Amateur
Associatio n spo nsors a West A frica
Net o n 7060 at OROOZ eac h Sunday.
So far lJGI. E I ~ . 9 L!. a nd 5 V7 have
joined in .

SOffil" of th t" cu rren t al,.· tivt" ·" DX.
pt'dition o f tht" mo nlh" sta t ions :
IIPIIE / JI'IIE. JW IEE . KI'4SJ .
PJ7VL. VA~UN . VK9JK . VK 9XX ,
VK 9X K, VP8JV . VS6DO. VS hDR .
and 9 Y4 VT.

r...1CAS IWAK UNI. Japan. Oct ,
5 Captain Jan1l.." s W. Ja ckson is a
q u iet man . but h is voice ha s bet'll
heard all owr the wo rld. Th... 3 ::-yea r·
o ld nati\'e o f Roch l'SIt'r , N.Y .. o pe r
ate s KA 5JJ . Ihe only au tho rized a ma ·
teur rad io sta tion ha~ . Cap tain Jack·

•

•

•

•

•

•

Be rwec n Ed . W8K(;R, and Guy,
TR8DG . the Fren ch Commun ity Net
is handled very well . The net mee ts o n
Mondays and \\'t."d nt"~a y s a t 19 J OZ
o n ~ 13 90 . Plan s a r... to increase ac tivi
ty to fo ur d ays per week o pcrurion
and they wanl many chec k-ins .

If you arc looking for T NXHK. try
arou nd 1400Z near 2 1.3 30 up. As a
doctor. Bcm urd d oes no t have too
muc h time fo r ope rat ing.

Les, ZD9(;A, has been ac tive from
Gough Island on 20 SSH, Most o r his
ope ra ting Sl"I,.·I11S to be list type work ,
QSL via ZS ~R,\f .

7X ~ B K has been heard on ~O SS B.
arou nd 14 .~ 36 abou t ~OOOZ. List en
care fully as he is using t run-,c... ive a nd
an ind oor a n te nna.

Every Wednesday Ro bert . 9U5CR.
ho lds sked s with his QSL ma nager
Orner . ON5TO. a t ISOOZ o n I ..L~ SO.

He is QRV for o thers a frcr Ih...y arc
fi n ished.

Tu pci is active now that BV~AB ,

Bob, is on the air. Ill' is the Fi rst
American 10 he licensed th ere in
seve ra l yca rs. Lo o k for Bo b 14 .230
from ~300 0 1J OZ. Sends QSls via
K4A SI.

Co ntact Mary . WA3I1 UP. if yo u
nccd help in work ing CRJKI> o n
Port uguese Guinca . Thcy have skeds
twice a week o n 15 and 20 .

Naun Island . C2ITL. ca n be fou nd
14.200 , This sta t ion will Ill' on the air
for a bo ut th ree years, FBSZZ, o n the
other hand , will o nly be act iv e fo r
unorhcr month o r two . FII~("G can be
hcard ncar 2 1,285 about 1700 Z. And
F~t7AA is at 14 . ~~ 2 about I~40Z .

JX ~ lIK has been worked on
14.038 a bOU I ~ OOOZ. Th is is Ja n
\la yt."n Islan d .

(,"111 reports in lilt' /)X('n .lfaga:im':

W3QlW has received the Arabian
Kn igh ts cc r t ificute which sta ll's o n a
beautiful document . " The A ra b Radio
Amateur League has th... plcasurc to
ce r tify that Mr. Osca r C. Herrick .
WJQ L.W. has con tac ted ten Arab
coun t ries and h"s been granted till'
Arah Kn igh t award in significance o f
being <l deur friend to all Ara b Radio
Amateurs. League Cha irma n (signed
Hussein . J YL ) Datl" 30 Scpt. 19 7 1 x o .
"' 7 ..

C31 DP will he actin' for th ree
week s in Jun e. so SOlyS Orner 0 :--':5 '1'0
who sho uld know: it is his second call.

Acco rding to the .1lohile Sews the
Jo urnal o f th e A m utcur Radio Mobile
Soc ie ty. the fo llowing members haw
at tain ed new srutus in th e Mobile
Cen tury Award Li stings : W6KZ L/lll
~3 11. FJ IlJ /1ll ~~ I , G 3BID/lll ~0 1,

S I\I5 RQ / m 19 0 , DL 6UII IClO ,
\1/ 4:--':lW/m 140 , G3TJY/ m 1 ~1.

WA 3HOU/ m 10H , GJ Ki\: B/m 10 3.
WA4WTK / m 1 0 ~ , a nd DJJlF/m and
WA~FQG/m . 10 1 apiece.

7th WORLO ORCHID CONFERENCE
AMATEUR RADIO CONTEST

The con ks! has been orga nized by
the "Liga Colom bia na de Radio
a ficio nad os. (Zolla 4a I and is spon
so rl."d hy th... 7 th Wo rld Orchid Co n
fl"rl·nct". It hl"gins a t 0000 GMT. Sa lu r
d ay , April 8. I'n ~ an d e nds at ~400

G\ fT. Sunday. Ap ril 9 . A\I and SSB
in p ho nt" o n ly . 5J4 LR and 5 K4 LR
will also Ill' 0 11 Ihe air. \ Iulti-opl' ralor
slations nol allow~· d . I:xchangl' : HK4
sla t ions. RS pl us a J figure llU111b l,.' r in
d ie;lting Ihe powl'r o f th l,.' s t:l t io l1 .
Olhl" r s ta t ions. RS p lus a 3 figurl" con
tad Illlmbt"r. slar t ing with 00 I.

Poinl s: Fo r s la t ions not in North .
("l'nt r;11 o r Sou lh Amaica l'ontal'ts
wi lh HK4 sta t ions. 5 po ints . l'o n tacts
wi lh 5J4 l R or 5 K4 L. R. 10 poi nts . Fo r
s la t io ns in ~orlh . C... ntral o r South
America co ntads with ""4 sta 
l io ns. J poin ts. co n t<l l· ts with 5J4 1. 1{
or 5 " 4 LR. 5 po in ts.

TIll' sallll' st ;l lio n may h~ workl'd
on each band fo r Illult ip lil'r cred it.

Fin ;J I score: till' rl'sll lt of mu lt ipl y
ing thl' to tal n umbl." r of points h y till'
number o f band s workt."d.

~Ia i ling d eadlin l" : Ju ne 9 . 1 9 7 ~ . to :
LCRA . Secd onal ~kddJin . Apartad o
ae rl"O 5 1900 , ~1 l"deJlin . Colo mbia ,
So uth Aml"rica .
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Pflce ~ 52 pe, 25 words lor non-eom.......c oal
ads . 5 10 I"" 25 words 10. bUSlneu ven tu 'es. No
dIsplay itds o. agency c.scocot . Include yOu.
check w llh oroee .

Deadline for ads IS Ihe lsi 0 1 Ihe monlh 1'NO

months 1'''0' 10 publication Fo . e.ample
January ht IS the deadline fo r the March Issue
whIch WIll I.. maIled on 1he 10 t h Of February .

T ype co py . Phrase and punctuale e . acl ly es
yOu w tSh II 10 appea, . No a ll-ca lllt a l ads ,

We WIll be the ju dge O. s<"'ahIIlIY 01 ads Our
respo nslblll l y for errors e.tends o nly to Pflnt
lno) a correc t ad In a la le, ,ssue

For $1 e.lra we ca n maln""n a r eply bo o for
you .

We c annOl check Into each aOve' user . so Cavea t
E mplo, .

HALLICRAFTERS SX-115 Receiver .
Joh nso n 275w Mat ch bo x/Swr . Joh n
so n T R swi tch, Knigh t T I SO. PH
Lin e a r L A 4 0 0 c Ih al Johnson
K I IIG K, 4X New Searles Rd .. Nashua.
K II .OJOhO .

GREATER BALTIMORE HAMBOR·
EE . Sunday April 9 a t 10 A.1\.I. (";J1Vl'r!

Hall College . Goucher Blvd , and La
Salle Koad . Towson. ~ l aryland 21204 .
(I mile sou th of Exit 28 Beltway
ln tc rsratc h95) Food Service . Prizes.
F ica Market. S1.50 Admission. NO
TABLE CIIA RGE OR PER(T NT
A( j r..

BUY O R BOR ROW for m py Tcdl.
Man ual for Corps o f Engineers. Skw.
Engi ne Generat o r Unit. Hollingsworth
Mo dd EA -536. Stock u« ;-":0. SN L
17-4780. 52S-25 . Will pay premium
WSBO Y. 365 W. Saxer Drive . Corpus
Christi . Texas 784 08.

WANTED - B i r d M o d cl 43
wa ttmete r clements : 100 250 Mllz
o ne 5 walt and two 25 wa t t .
200 500 \1fIz one 10 watt . State
co n di tio n a n d pncc . Technical
Editor. 7 J ~laga/ ine. Peterborough
:-I II 03458.

WANT ED Te k tron ix ~ l odel S3/54 C
or vto de l CA o r \ 1 '>C0 Pl' plug-in . State
co ndi t io n and price. Technical Editor .
7 J M aguzin c. Peterbo ro ugh ~H
03458.

TECH MAN UA LS $6.50 e:l ch:
R - 3 8 8 / U R R . R- 3 89 /URR .
R-2 ~0/UR R . SI'-600JX . UR~I-25D.

B C - 6 3 9A . TS-497 B /U R R,
TS-34 I\/AI' . OS·8 E/U. HC·348JNQ,
HC-779H. CV-59 1A/U RR. LM·1l.
R-27 4 /F R R. S. Consalvo , 490S
R o a n n e Driv~ . Wash ingto n . DC
20021.

WANT CLE AN COLLINS 5 1J 4 . also
Drake C-l : with manuals and original
sh ipp ing containers . No j un k ! First
let ter give each serial num ber . condi
lio n , p rice: also price fo r bo th. if haw
both . Watson . 700 w csr Willo w Stree t .
Long Beach. CA. 90X06.

GONSET CO MM. IV 6M. "factory
closeo uts" wit h P.T.T. mike. AC. DC
cord". Las t ones Gon set will make.
O n ly $ 16 9. 0 0 . Communications
Wo rld , Inc.. 4 7X8 Sta ll' Road . Cleve
land . Ohio 44109.

SWA N 2 60 XC VR WITH MIC , ac/dc
su pp ly. 1110 bik ant. mo bile mo un t
4 b tv vertical . 15mt r hea m 53 SO IhOJ I
S24 -0 7I 6.

FO R SALE : Galax y Station GT5 50
with accc......c ries SC550. AC400.
CAL-25 , F3 CW fllrcr , VOX3SC.
$450.0 0. Fine co ndit io n . Jo h n
lvanisko . 5 Clover 51.. Yonkers. N. Y.
10703 .

EVt .NSV ILL E, Ind iana H A~1 FEST

4H Grou nds (Highway 41 North J
nulcs r Sunday . May 7. 19 7 2 : air CO I1

dition cd . auct ion. overnight cam p ing.
ladies' bingo . reserved Ilea market
booths. Adv ance Regi st ration . For
fl v cr . con tad Morton Silverman
W9GJ. 1121 Bo n nie View Drive.
Evansville . Ind . 477 15.

RO CHESTER, N.Y. is again Ham fcs t .
VH F meet and Ilea market headquar
rcrs for the largest event in the north
ca... t . ~ l ay 13th. Write WNY Hamfcst.
B o x I 3XX . R o c h e ... t c r . N . Y .
146 03 .

HAMFEST·WAB ASH COUNTY Am a
teur Radi o Club' s Fourth Annual
Ha mfe st Sunday, ~I ay 21. Rain o r
...hine. Admission is still only S I. F lI.'a
Market - no setup charge . tech . ta lks.
bingo for XV!.'s. und much more . Fo r
more information write to Ho b
~1itting. , 663 N. Spring sr .. Wabash .
Ind iana 46992.

MOULTRIE A MATEUR RADIO
KLUB . l l th an nual llu mf'cst , Wy man
Park , Su llivan , Illino is - Ap ril ::l 0 .
197~ . l ndoc r-curdoor market. Ticket
donation S 1.00 in ad vance - S I.SO ut
the gate . Open 8 :30 A .\I . W9B IL
146.94 mhz. ~1.A .R .K . In c.. P.O . Box
327. Ma tto o n . Ill ino is () 19 .1 X.

21ST ANNUA L DAYTO N Hamvcn
non will be held on April 22 . 1972 at
w amp lcrs Day ron Hara Arena. Techni
ca l sessions. Ex hibits. Hidden T ran s
mitter h un t. F lea market an d special
progra m for th e XY L. For info rmu
t io n writl' Dayto n Hamven l io n . Dl.'pt.
S, Bo x 4.t . Dayton , Ohio 4S401 .

2-METE R FM INOUE IC-10. Brand
Nl'w. I & 10 watts . so lid stalt'. I::!
t:ha n nel. w /E t a ls. w/acl't.:osso ries.
5235 .00 . B o b B runk ow
206-7.t7·8421 . 151 12 S .E .4.tthBell~

vue. Wash ingto n 98006.
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FCC " TE STS- A N SW ERS" . . ,
Original e xam manual for First and
Second Class License . - plu s "Self
S tudy Ability T l' 'if. · · Proven ! S<J .9 S.
Sa t isfact ion Guaran teed . Co mman d,
Bo x 2634X-S. San Francisco 94 I 26.

WARREN A RA'S FA MOUS HAM
FE ST. now family st yle. Aug. 20.
Yan kee Luke . Oh io . Gigan tic flea mar
kct . swiuuning. picnicking. play
ground. a ll fret' . Camping ava ilable.
Ddail s: QSL W8VT D.

WANT ED Motorola T1020i\ Ire
qucncy /dcvia tion me ter ... tate age .
co ndi tio n and price . Technical Edito r.
7.1 Magazin e. Peterborough. N. H.
03458 .

RUN SAWS, DRILLS. LIGHTS and
man y other item... from 12v 10 120\'
Aut o Electric Power Converter. Hook
to you r car or t ruck alte rnato r. li as ~

outle ts an d voltme te r. All ins truc
tions. J~ x 8 X 2Y2 metal cast'. Send
51 4.9 5 plus $ 1.00 handling 10 : Phil
Bowers A......ociat cs. 7 1 Bccchwoods.
Waka rusa . Ind . 4h5 73.

BUYING? SELLI NG? TRADING?
Don't ma k e a mo w until YOU'Vl' seen
our new publication . Free Sample
copy! Six issues sI. HA\I A.DS. P.O.
BOX -I6·bS3P, L.A .. Cal. lJ0046.

HEATH KIT HX-l 0 MARAUD ER SSB
trunsnut tc r. professiona lly wi red. n o
mod " . mint condition." 5 150.0 0 .
WAXS)T Henry Parise . I Sh 1 Lexmg
Ion X.W. Warrell . Ohio 444XS. Ph.
21 h-.195-l9.1X.

EXHIBITORS Reserve space no w
for ARR L Hud so n Division Convc n
. 0 ' 1" '1· "Ytrou. d . _ __. urry town . l'I . •

Con tad Hank Frankel . WH2DQI' . Box
5J 5 . Bellmore . N.Y .. 11 71 L Phone
~12 3 l)4·5 ~ 57.

A LUMIN UM ANT ENNA MASTS, 9 !!2'
long x J" dia .. x 3v.;" dia . a t base
(sleeve 6" long over cnd j . Pa in ted
green . 20 lbs. Unused. Very heavy
duty . Can ill' telescoped with short
in sert . Ideal for Field Day . Pickup
preferred. $9.7 5 each. K 3 M~J. R36 1
La ngdon St.. Plulu .. Pu. 19 152. Tel:
2IS-RAS -2373 .

N E ED OL D ISSUES o r co pic... of
A.T.V . Experimenters. AS Magazine
o r any maga zin es on A .T.V. Sta re
pri ce l st let ter . Gerald Cromer
K4 NHN. 10 14 Sum merland Dr ..
Cayce . 5. C. 29033.

14AVQ V ERTICA L, nearly new 
$25.00: Ho rnet J clement rribander
with manual. fair cond it ion, recently
d i s m a n tl e d S ~ 5. 0 0: b oth
S40.00 .WA4 T5T. S07 Pinecone,
Waycro ss. (;;1 .. 3 150 1.

FOR SALE : Buck issu es 7 3 . 1962.
1963 , 19h4 . 1Q65 , 1966 and I;Her.
Semi SASE for Ii ,,\. Kay Helmic k .
1423 Spring. Parkersburg, WV 26 101

HEATH S B-20 0 , extr;l Sl' t of fina ls
$190 o r trad c for 2mtr F M mobile.
Swan 240 , AC power $70. Will sh ip .
R. Lloyd . 705 B Whiting Ave ..
Alban>' . Ga . 31 70 I .
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Jack Town send W4RIZ
124 S. Douglas
Wilson NC 27893

eter
• •

mp I lers or woower
A simple and compact power amplifier
to boost transceiver output

W it h the increased popularity o f 2m
F M has come an increased need

for additional power to hoost the range of
surp lus Ft\.1 transceivers. T his amplifier is
designed fo r such se rvice and opera tes with
only 5\V of drive to produce outputs in the
order o f 200W.

Simplicity is the keynote in the design
and construct ion. It uses no silver pla te, no
neutr:..rlization, no bias supply , no screen
supply, no grid loading, no pla te load ing
capaci to r, and suffe rs 'no damage if drive is
lost. In addition, there is no necessity fo r
protectio n of the tube in case plate voltage

is lost since sc ree n and plate voltages are
provided from a commo n supp ly .

The amplifier d er ives all operating volt 
ages from the pla te supply and plate
poten tia ls may be u sed ranging from 75 0
to 16 00. The most efficient operation,
however, lies in the region between t 300
and 1600 . Sc reen vo ltage is dropped fro m
the plate voltage by five resistors to taling
50 kn. Five zcner diodes stabilize the
scree n voltage and do not allow it to
exceed 310V. Any combina tion o f zeners
may be used. The 62 V lOW zeners used
he re were chosen because of thei r avail-

- - - - - - --
--

--
-

,
•

-

--

•

• '!J .
-

I

".'~.. ' .-".::.;;...- ~ .-.-........ -.....~

Grid input is at lower left, plate output at upper right. BNC connector at lower right connects to plate
supply, switch on righ t changes screen voltage. Filament transformer on left is tapped to allow
adjustmen t of titement voltage.
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C9-.001

RFC2

4 C X 250B "01.001ca "V

INPUTt=JDRIVE

:r p~
C.

ONC
(I·C8 .0 1 +1~OO"

.001 10K
20 pF 600V 'OW

DISK
'OK
'OW

RFCl
'OK

X lOW

'OK
C, PART OF 51<-60 0 SOCKET. ;J;DOI 'OW

C9,(10 CENTRALAB 8 58 5 - 10 0 0 . 400 400 0' 10K
CII NEUTRALIZING CAP. 1· 3/4 In DIA. IbK 'O W OW

lOW
OI~6 62\1. lOW ZENER . lOW HI

U 2 T te AWG TINNED 112 ,n OIA .
L2 2T 8 AWG BARE 1- 1/ 4 ,n OIA 02

SPACED I ,n ]; 00' LO

RFCI 30T 20 AWG ENAM 1/4 ,n OIA .
RFC2 :50T 20 AWG ENAM 1/4 <n . DIA .

TI 12 V FIL. XfMR TAPPEO AT
:5 .4 , :5.7, 6 .0, 6. 3 80 6 .6 VOLTS . JUMPER

I I
0 7 6 • 4 , 2 ,

NC I
U JUMPER

7 1 X
-------<YO 2 A 1:"1I" : <>--O-'V-<J 0 BLOWER- ZO CFM

OR BETTERVAC

Fig. 1. Schematic of high-power rf amplifier. C l - C8 - 600V Disk; eg• CI O - Centralab 8585-1000;
Cs - part of SK-6 00 socket ; C11 - neutralizing capacitor 174 in. diameter; D I -D6 - 62V lOW zener.

ability o n surplus at two for a dollar (Delta
Electronics, Lynn , Mass.),

A s i ngle-pole double-throw switch
changes scree n voltage from 31 0 to
124V, allowing reduced input for tuneup or
local work . Those interested in a greater
range of power contro l may install a
fou r-posi t ion rotary switch to tap into the
zener st ring at each junction. All drop ping
resisto rs and zeners arc located below the
chassis directly in the air st rea m from the
blower.

If zeners are not available, t wo VR-1 50
gaseous regulator tubes may be used , but
the chassis will have to be made' larger to
accommoda te the sockets.

If it is desired to monitor screen voltage
and curre nt, an octal socket is mounted
behind the filament t ransformer, The jum
per may be removed fro m pins 1 and 2 and
a milliammeter inserted to check screen
current dur ing o perat ion. If screen voltage
readings are desired, the jumper is left in

place and a volt meter clipped to the
jumper and to ground. If there is any
doubt regarding the screen dissipation, it is
suggested that the manufacturer 's specifica
tions be consulted.

Because of this system of deriving
screen voltage , an ex ternal screen supply is
not needed . The price paid fo r this ben efit
is the use of zeners and dropping resistors,
but mounting them under the chassis tucks
them awa y neatly and the blower keeps
them cool.

Contro l grid bias is supplied by the drive
in a conventional manner and protective
bias is developed across a 200n cathode
resistor shunted by anothe r 62V lOW
zener. In this manner the catho de bias
prot ects the tube and provides a minimum
voltage at all times, while th e zener damps
an upper limit of 62V on the bias , allowing
the tube to handle more power at high
current. A zener may be used in the
cathode lead without the resistors, but it

18 73 M A GA Z IN E
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Bottom view of amplifier with cover removed. Zener regulators on copper heatsink area are at lower
right, screeen dropping resistors, bias andcathode resistors at upper right located in air stream of
blower for better cooling.

opera tes too close to ma ximum ratings fo r
good design.

Manufact urers recomend a screen volt
age of 250V o n the screen of th e 4 CX250
while this dropping net work pla ces 3 10 V
o n the screen instead . When ca lculati ng
screen dissipation he su re to take into
co nsidera tion the fac t that the ca thode is
at 62 V above gro und , making the ac tual
screen voltage 250 with respect to the
cathode.

Filament voltage is provided by a 12V
SA transfo rmer tap ped o n five consecu tive
turns. Specifi cat ions call fo r 6.0V on the
fi la me nt o f the tu be and it may be desired
to adjust this voltage to compensate for
varia tions in line voltage and tube aging .

To tap into the windings, remove the
shell and o ute r layers of insulatio n, ex
posing t he heavy turn s of the seconda ry
win dings , Plug the t ransformer primary
into 11 5V and measure the voltage o n eac h
ex posed turn by clipping an ac vo lt mete r
to a razor b lade and gen tly pressing it into
the enamel insula t io n of each turn . The

FLATTEN , DRILL 8 SEND

3/8 in. CIA
SUPPLY PIPE

i--- - - - - --- 6 In.

turns to be locat ed arc th ose which show a
potentia l of 5.4, 5.7 , 6.0, 6.3 , and 6.6 V.
1\105t transformers arc wound fo r three
turns per volt, so t hese t urns will lie side by
side .

Tap into each of these turns with a
flexib le lead which will la te r be brought
ou t of the transforme r. Pry each turn away
from the body of the transformer with the
poin t of a sma ll screwdriver. Cu t the wire
and solder a sma ll loop of bus wire to the
ends and solder the flexible lead to the
termi nal thus for med . Insulate the loop
with a st r ip o f card board before pressing
back into place . A coating o f corona dope
or shellac completes the job.

T he five new wires are brough t o u t of
the transformer to the octal socket behind
the filament transformer and terminated
o n pins 4 , 5, 6, 7, and 8 . Pin 3 feeds the
filamen t current to the tube, so a jumper
fro m this pin to the appro priate pin pro
vides the pro pe r voltage to th e tube. It also
allows the opera tor to monitor th e fila
men t voltage when desired by clipping an

.001,5 kV
HOOORI<NOS" CAP:

SHIM STOCI<
STRAP
I in. • lIZ in.

APRIL 1972

Fig, 2. Detail of plate inductor,
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Top view of em ptitler showing pla te assem bly and sliding tap on left. Tuning capacitor is neutralizing
type made by National. Belo w filament transformer on right octal socket allows adjustment of
filament voltage and metering of screen current.

ae voltmet er from ground to the jumper.
Monitoring filament ·, voltage on the
4CX250 is normally difficult due to the
closed and pressurized grid compartment.

The plate circuit is quite simple and is
capable o f effi ciencies of better than 60%.
The plate inductor is fo rmed from a length
of "su pply line," a chrome-plated brass

tube used by plumbers, available at hard
ware sto res for about 75¢. The ends are
flattened and formed as shown into a 6 in .
length. The cold end is fastened to the
chassis while the other cnd is attached to
th e plate co upling capaci to r and the stato r
of the pla te tuning capacitor. The o ther
terminal of the coupling capacitor is

BEARING FOR

1 ~/16" r ROTOR

I' 4-1/8 ,no

/ \/4 in. COPPER 1-7/8 in
STRAP

r / I·
4 in ···

~q~ CO

/.7 +i<=( '= e

/ HOLE FOR SK-600
SOCKE T e SK-606

E--' CHIMNEY
,p

\.
CIO .x>

RFC2

FUS
CL

I ~. ------------- - - 101I'l. .1
Fig. 3. De tail of chassis.
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Tube an d plate assem bly showin g coupling cepeai tor and bypass at lower righ t. Coupling capaci tor is
held to tube by a copper collar and short s trip of brass shim stock. Plate line is a length of chrome
plated supply pipe.

screwed to a sma ll st rip of sh im stock
which is clam ped under a co pper colla r
encircli ng the tube. The co pper collar is
held in place with a brass machine screw.

The plate tuning capacitor is made fro m
a Nat ional ne u tralizi ng capaci to r with
plat es I% in . d iamet er ; the movable plate is
supported by the original bracket bolted to
the front panel. The shaft extends through
the pa nel fa r enough to accommoda te a
pla stic kn ob. Place a sma ll co mpression
sp ring and a washer het wee n the knob an d
the panel to spring-load the capacitor, since
vibra t ion would otherwise cause it to
creep.

If a neut ra lizing capacito r is not ava il
able, one ca n be made from disks of co pper
or brass soldered to a 0 .2 5 in. brass
machine bolt. In th is case the shaft will
work into a 'b rass o r coppe r plate screwed
to the front panel. Again , don't forge t the

. .
corr.pressron sp ring.

The only store-bought componen ts in
the plate st ruc tu re arc the two high-volt
age, high-frequency capaci to rs (Cent ra lab
858S-1000) used for coupling and by-
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passing and the tube so cket and chimney
{Eimac SK-600 and SK-606). The chimney
is necessary to force air through th e pla te
efficiently.

T he plate choke is formed of 50 turns
of 20-gage tinn ed solid hooku p wi re with
the insulat ion re mo ved , wound aro und a
0 .25 in. stove bolt. When the bolt is
removed the tu rn s will hold proper spacing
and can be wired directly into the circuit.

The loading assembly consists of a brass
fuse clip chosen to fit snugly on th e plat e
ind uctor, to which is soldered a copper
strip 0 .25 in. wide an d long eno ugh to
reach the o ut pu t connec tor. Loading is
acco mplished by sliding the clip on th e
plate inductor.

The amplifier is constructed o n two
chassis, the lo wer o ne 5 x 13 x 13 and the
uppe r 5 x 3 x 10 (Bud AC-404 and
AC-422) fitt ed with an aluminum plate o n
the bottom and a perfora te d aluminum
pla te on top to permi t air to escape. The
two chassis are bolt ed together with eigh t
brass sc re ws and the tube socket hole cu t
th rough both at o nce. It will not be
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•

Plate assembly and stator of tuning capacitor. Plate choke is wound from 20-gage bare hookup wire.
Brass fuse clip below slides on plate line to adjust loading. Quarter inch copper strap connects fuse clip
to output connector.

necessary to make the grid compartment
air-tight if the large blower is used . The
blower provides enough ai r for both com
ponents and tube . In order to assure
sufficient tlo w some sma ll holes should be
left in the lower chassis. Leave the holes
open in the corners of the chassis as

octal socket and at the filament transfor
mer with putty or plastic tape .

Part s place ment is not critical. Keep
components in the lo wer compartmen t
away from the grid coil which is supported
by the tube socket on one end and the grid
tuning capacitor on the other. The grid

-
,

""-.

•

,

'"

,
•

•

Grid assembly of 8-gage bare copper showing tap to grid choke. Choke fastened to 10 kn grid leak.
Mechanical rigidity is aided by fastening one end of grid coil to tube socket and other end to tuning
capacitor. Zener regulators are partially visible in lo wer right.
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plate choke . hut with only 30 turns. It is
necessary to lise dissimilar chokes to avoi d
possible osc illat io n at th e resonant fre
quency of the cho kes. Bypassing of the
cathod e is accomplished by soldering in
two disk ca pacitors at each of the four
cathode terminals. It is not necessary to
bypass the screen si nce this is done inside
the socke t itself.

Plate-voltage connections are made
through a BNC connector. These connec
tors seem small and subjec t to arc-over but
in pra ct ice opera te well up to 2000Y and
are readily available on surplus. A jumper
of RG-58/ U coaxial cable equipped with
male BNC connectors may be used from
the amplifer to the power supply . This also
provides a ground connec tio n along with
the high-voltage connection for grea ter
safety. Even with this me thod, an added
precaution would be to run another ground
fro m amplifier to power supply separate
from the one above.

To place the amplifier in o pera tion put
bo th top and bottom covers in place and
energize filament and blower. Connect a
wattmeter and dummy load to the output
connector and a low-power 2m tra nsceive r
to the grid connector. Activate the trans
ceiver and tu ne the grid to resona nce
indicated by a reading of 5-20 rnA on the
grid meter. At the same time the cat hode
cu rren t will indica te since the same curre nt
flows through this meter but the indication
will be small.

If the drive is satisfactory, place the
screen swit ch on " low" and apply plate
voltage . Plate curre nt will rise to abou t 60
rn A. Tune plate for maximum ind ication
on wattmeter. Some mechanical adj ust
ment may be necessary between the rotor
and stato r of the plate capacitor. Loosen
the co llar around the tube and shift the

READ THIS BY "GUS" W4BPD
(A ctua lly an advertisemen t In "disgu ise") Y OU
spend hundreds of $ on gear, antennas, m ikes, etc,
t hen YOU spen d countl ess hou rs o f listeni ng &
HOPING for some O X. WHY NOT do It the easy
way? Subscri be t o t he WOR L DS ON LY weekly
O X M agaz ine and d o it T H E EASY WAY. OX n ews
in depth, u pcom in g events; dates, freqs, times, OX
QSL info, st o r ies & art icl es b y DXerstYIcture~ ALL
y o u want to kno w ABOUT OX! NO I HING t:.LSE!
O H YES· I al so pr int FB QSL's, priced right sen d
25¢ f or 25 samp les and price li st. H o w about it?
SU BSCRIPT ION RATES : First C lass M al l t o USA,
Canada & Mexico 6 mo. $ 6 .00 o r 1 y r $ 12 .0 0
TH E OXERS M AGAZI NE, D R A W ER "OX",
COR DOVA, S.C. 29039 • U . S. A . (THANKS)
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positron o f the shim strip to place the
sta to r in a be t ter posi tion relat ive to the
rotor. Form the habit of always turn ing off
plate voltage hefore removing the top
cover.

If the plate tunes as it shou ld. adjust the
loading clip by inserting a tuning wand
through t he perfo rations and shift ing its
position until an optimum posit ion is
found which produces maximum output.
Retune the plate after each change. In the
amplifier pictured the opti mu m position
was found to be 0 .75 in. from th e cold
end .

At this point you should , with about
1600V on the plate, see about 40W on the
wattmeter. Cha nge the screen fro m low to
high and ret une the plate. It may be
necessary to shift the loading clip slightly
on high power. Plate current should now
stand at 180 to 220 rnA and output power
should increase to about 200W. Tum off
the amp lifier a nd replace the du mmy load
with th e antenna , again optimizing thc
tuning. The tuhe runs warm under these
conditions and if a hand is held over the
tube hot air may be felt exhausting from
the tu be.

To calculate plate input and efficiency ,
allowances must be made for the cathode
bias. If 1600V is used on the plate, the
actual plate voltage will be 1540. If 200
mA is indicated on the plate meter, grid
bias must be deduct ed . 10 rnA grid current
would have to be deducted fro m the 200
to give a plate current and screen current
(combined) of 190 rnA. If measured screen
current of 20 rnA is deducted from the 190
rn A, then the ac tual plate curre n t is 170
mA. Thus, th e adjusted pla te current must
be multiplied by t he adjusted plate voltage
to arrive at the actual input power of the
tube.

If trouble is encountered at any ste p,
check wiring, components (even new com
ponents are someti mes defective), solder
joints, and the tube . It would be wise to
obtain a used 4CX250 or 4X 150A for
tuneu p purposes. Many FM and TV trans
mitters ret ire these tubes when emission
drops. It wo uld be be tter to use an old one
fo r tuneup after which a good tube can be
substi tuted for full power. .. .W4 RIZ
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND@ARRAY"
By the only test that means anything ...
on the air comparison ... this array con
t inues to outperform all competit ion ...
and has for two decades. Here 's why
· . . Telrex uses a unique trap design
employing 20 HiQ 7500V ceramic con
densers per anten na. Telrex uses 3 o pti
mum-spaced, optimum-tuned reflectors
to provide maximum gain and true FIB
Tri -band performance.

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

rain or shine
• Wind rating survival 110 MPH
• Patented broad-band coaxia l Balun
• Heavy-duty stee l gu sset mounting

plate
• Aluminum boom 2 in ., 2Y2 in . 0 .0 .

x 18 It.
• Large d iameter, .058 wall taper

swaged du ral elements for minimum

weight and except ional st rength
to weight rat io

• Stainless steel e lectr ical hardware

Wi th a Telrex Tri-band Array you get 49
Ibs. o f educated aluminum engineered
and built to provide many, many years
of performance unmatched around the
world by any other make. Longest e le
ment 36 It. Turning radius 20 It. Shi pping
weight 65 lbs. Shippi ng con ta iner 13 in.
x5in . x13 ft.
Note : If not availab le from your dealer,
order direct. You 'l get fast, personal
service.

Telrex Lab s are des ign engineers, inno
vators and manufacturers of the world's
finest 3/4 to 160 meter co mmunicat ion
sys tems and accesso ries priced from
$25 to $25,000.

For technical data and prices on com
p lete Telrex l ine, wri te for Catalog PL 71.

.........-.

BALUN

TRAP

,r

,

,

S395
TB5EM

Other
Multi-Band
Arrays Available

Elements sho rtened
to show details.

15M 317
20M326

2M609
2M814
6M51 6

and """

TYPICAL TELREX "MONO-BAND" ANTENNAS
- "Monarch", 10 DBD , 3 EI., 4 KWP, 2-1/2" 0 .0 , 17' boom
- "Monarch" , 10 DBD, 3 EI., 8 KWP, 3-1/2" 0.0 , 26' boom
- "Monarch", 14 DBD , 6 EI. , 6 KWP, 1" 0 .0, 9 ' boom
- "M onarch" , 16 DBD, 8 E I., .8 KWP,l .375" 0.0, 14' boom
- "M onarch", 13 DB O, 5 E I., .8 KWP, 1.5 " 0. 0 , 16' boom

many, many more! send for Pi-71 Dept. C

5 175.00
5355.00
$ 39.95
$ 59.00
$ 63.95

"ex LABORATORIES
• I TV And Communications Antennas Since 1921

Asbury Park, New Jersey 07712 201-775-7252
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DR AK E T R-22

O f all the FM units available to the ham
tod ay the Drake TR-22 is unquestion

ably the mo st versatile and is an exceptional
buy. If you are just gett ing sta rted in F M
and are looking around for a really universal
rig the TR-22 is the one that wilt work on
base mobile o r portable with nothing else
needed o ther than the possible exception of
a mobile or base antenna (if you're more
than 2 5 miles from your nearest repeater) .
This littte gem is the resutt o f Drake getting
it all together, and what a package it is, to o.
Here is a 6 channel un it that you can sling
over your shoulder that has state of the art
circuitry, a little slim hand mike with re
tractab le cord, internal rechargeable bat
tenes, with built in charger and an internal
telescoping antenna.

Coming back from SAROC on a United
Flight we asked the captain if we could use
the TR-22 in flight. Not o nly did he give us
permission but he had us moved from tourist
up to first class so we wouldn't be right over
a wing that might mess up our rad iation
pattern . Having those 6 channels on the little

portable unit was a real joy , for as we left
"Las Vegas we said our goodbyes o n 94
simplex and then switched to o ne of the
local rep eater channels . We talked the re
peater out a hundred miles or so and then
went back to 94 for a while . As we
approached Denver we started hearing their
34/94 machine so we switched over to them.
After a few QSO's we went the 28/ 88 route
for so me mo re . Upon arriving back at
Boston's Logan airport it was even possib le
to hit the 73 repeater on t 9/79 o n top of
Pack Monadnock Mountain some 70 miles
distant. Admittedty our repeater is 2,000
feet in the air but 70 miles is sti ll quite a
haut with a watt and a half!

Before going out to SAROC we had
crystated the TR-22 up fo r the trip and with
the popout case of the T R-22 it was a very
simple matter to change the crystals around
as they are alt on top o f the board right out
in the open . Strapping is very easy. too, as
each crystal has a terminal post right by it
and jumpers go right in where they are
needed The transmitter warp trim mer capa-
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citors a re right by the transmit crystals and
the receiver do es no t need any warp capaci
tors. Changing crystals is very easy because
to get the T R-22 out of the case you don't
even need a screwdriver. All you do is pull
out the two little snap re leases on the
botto m of the case and the unit slides right
out.

Using the TR-22 mobile is a snap as you
only have to plug in the external de power
cord (so you save your ni-cads fo r portable
operation) and plug in your mobile antenna.
The lit tle unit is so small that you can easily
slip it into the glove co mpart me nt. Thus the
chance of theft is greatly reduced . It takes
only seconds to unplug the de power cord
and mobile antenna so you can take it with
you if you don't want to leave it in the car.
At this point you just pull up the in ternal
telesco ping quarter wave whip and you are
working as a port able .

It is interest ing to note th at th e TR-22
comes wit h a comp lete set of ni-cad batteries
as part of the unit - not another accessory
that you have to purchase . The same is true
for the built in battery charger - it's all
inside the unit with nothing else to buy.
When y ou are at home just plug in the ac
line cord and the batt eries get recharged
overnight. If you want to monitor at ho me
o r work the boys a little bit , the battery
charger gives just enough current to operate
the receiver so it doesn't pull your n i-cads
down. Of course when you are liste ning with
the ac plugged in, the ni-cads do no t ge t
charge d until you cut the power switc h o ff.
If you transmit while you're at home then,
that additio nal current co mes o ut of your
ni-cad batteries. To check the condition of
the batteries just turn the squelch control all
the way counterclockwise and the Sf rf
output meter gives you a battery voltage
reading. This same little meter automatically
works like an "S" meter o n receive, so you
can find a 'hot spot' if you're having trouble
getting into the rep eater. On transmit the
little meter gives you a relative rf output
indicatio n so you know that you are getting
out and also gives you some indication of
ho w your batteries are doing under a heavy
load . When your o utput power starts to fa ll
off to o much, a quick battery check will
reveal tha t the batteries need a charge . The
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ac power cord o r any of the external power
or antenna cords can be plugged right into
the bottom of the T R-22, even when it is in
its carrying case.

The Drake T R-22 is a very rugged
trouble-free unit. Recently when the 73
repeater (19/79) pooped o ut up on top of
Pack Monadnock and there was quite a bit
of snow on the access road, we slung the
litt le T R-22 over our shoulder before mount
ing the snowmobile in zero degree wea ther.
While going up the mount ain we go t a lit tle
carr ied away and hit an ice ridge and a big
wipe-o ut occurred. After sailing o ff the
snowmobile I landed spread-eagled right on
to p of the T R-22! Picked myself up and
checked back in wit h K I NUN with no
problem at all . After finally getting up on
top of the mountain we worked in unheated
buildings fo r a couple of hours and all the
while using the little rig. With this kind of
use tha t ou r T R-22 gets, it has go t to built
like the proverbial b rick house . The T R-22
has proved so rel iable that Drake has had
very little warranty work to do and as a
result has held the $ 195 price even though
the U.S, dollar has been devalued by almost
20%in Japan .

Drak e rates the TR-22 transmitter at I
watt (conservative ) but we keep measuring
1.5 to 1.6 o n the Bitd Termline in our lab.
The receiver is rated at less tha n 0 .5 /l V but
actual testing shows very near 0.3 /l V. The
receiver is double conversio n wit h an FET rf
stage and a ceramic filter in the 455 k li z
stage. The first i-f frequency is the standard
10 .7 MH z, lC's are used for the second i-t"
limiter and also for the af o utpu t. The
T R-22 utilizes all solid state switching (no
relays) fo r maximum reliability. The instruc
tion manual for the T R-22 is very complete
and easy to understand . It contai ns all of the
operating inst ruc tions, labeled schematics
wi th voltage charts fo r all transisto rs and
lC's, complete pc board pictorials that are
also label ed , and co mplete crystal data.

The Drake TR-22 is a fantastic litt le piece
of gear and one of the most versatile units
we have ever seen wit h so many normally
o ptional features built in as standard
fea tures. Its performance is as amazing as its
low price . It is truly a un iversal rig.

.. .W4FQM /l
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John J. Sch ultz W2EEY
182 9 CorneUa S treet
Brooklyn N Y 11 227

AN AUTO ~ BANDWIDTH

SELECTOR UNIT

This experimental unit attempts to set the bandwidth
of a receiver automatically in accordance with aRM
conditions. Although describedas an outboard unit, the
circuit switching arrangements described can also be
wired internally in many receivers.

M any co mmercia l recei vers a nd even
some t ra nsceivers have provisions fo r

t he independent switch selectio n of various
i-f ba ndwidths fo r rece p tion purp o ses rega rd 
less o f th e tra nsmissio n mode (A~'1 . CW.
SS B. c tc. ) switch se tt ing. Generally. m ost
o pera tors lik e to use a wide ba ndwidth when
a ban d is not crowded, because of the tuning
ease in volved. a nd th en switc h to a nar rower
band wid th as QRM condi t io ns develo p . It
wo uld be very hand y , h oweve r, to have the
receiver a u toma tica lly switch to a n i-f band
wid th app ropriate to the QR~I condi tions.
Such o pera tion wo uld be par tic ula rly desir
a ble , for in stance, when one is work ing a
sta t io n a n d using a w id e ba ndwid th a nd th en
sud denly a strong QRM signal ap pears. Usu
ally, before o ne ca n readjust the receive r.
some por tio n of the tra nsm ission will be
los t.

Th is a rt icle d escribes an o u tbo ard rece iver
accesso ry unit which was d evelo ped to p ro
vide au tomatic band width selection. The
uni t is complete in itsel f a nd makes a n idea l
accessory unit t ha t ca n be added to a
receiver o r transceiver that do es no t have
select a ble i-f ba ndwid th s. In t he case of unit s
which already d o h ave selec ta ble i-f band
wid t hs. the switc hi ng circui ts u sed can be
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ada pted in m ost cases to work wi t h th e
insta lled i-f filte rs. Th e unit provides for two
au tomatically selec ted ba ndwid ths (wh ich
can be chose n fo r either phone o r CW
se rvice ). alth ough th e b asic schem e can he
expa nded to incl ud e a great er number of
ba ndwidt h po sit ions. A manual over ride
switch is provided for manu al selection of
eit her ba ndwid th positio n.
Basic Operation

Figure I shows a block d iagram o f the
basic stages involved in the selec tor unit. T he
filter stage is placed betwee n the i-f stages in
a receiver. It is cont rolled , th rough t he o ther
s tages show n , by the level o f th e i-f signal
preced ing the filt e r st age. The amplifie r st age
boosts th e i-f pickoff signa l and then th e
output of t his stage is rect ified to p rovide a
de control voltage. The d e cont rol voltage in
turn opera tes a Schmitt trigge r s tage wh ich
o pe ra tes a di od e switch for band width selec
t ion . T he i-f p icko ff is taken a fte r the firs t i-f
stage an d not d irectly afte r the last mi xer
stage. so the u nit will no t' respond to signals
grea t ly o utside of the norma l i-f bandpass.
T he pi ckoff co uld be take n a fte r th e filter
stage, but t h is wi ll n o t pro vid e as se nsitive a
response wit h receivers having good ave /age
action. since signals passing through the
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Fig, 1. Basic block diagram of the auto-bandwidth unit. Filter stage is inserted between i-f stages in a re
ceiver. Diode switch as activated by level o f i-f signal causes differen t i-I fil ters to be used.

filter s tage will control age action . Ho wever.
the unit can be u sed in this manner and the
cont rol pickup signal can even be t he au dio
ou t pu t signal.

The u nit operates simply o n the basis t hat
a ny i-f sign al of sufficient amplitude which
exceed s a preset threshold value will cause
the diode switc h to be activated a nd switch
in the narro wer of the fil te rs in the filter
stage. One can d evise more elaborate t rigger
ing sc he mes where a st age sam ples and
integrates the signal levels in the I-f passband
to determine when the Q RM level has
reached a leve l requiri ng a narrower i-f fi lte r ,
but t he ci rcu it complexity involved prod uces
little in the way of bett er performance .
Some provision has to be made so the unit
will no t be activated by extremely sh o rt,
high-e nergy signals appea ring in the i-f ba nd
pass - su ch as a noise pulse - and ye t not
immediately reset t he filter stage to a broad
er bandwidth after an energizing signal has
se t it to a narrow bandwidth. If the latter is
no t done. the unit would te nd to follow a
h igh-level CW Q R M signal and kee p swi tch
ing the filte r stage in accordance with the
keying. The necessary discriminatio n against
single pulses and the necessary time delay in
filt e r switch ing is accomplished by a careful
choke of the components in t he rect ifie r
stage and by the act io n of the Schmitt
trigger stage. It is in the select io n of these
com po nen ts a nd the action o f the Schmitt

trigger sta ge which ma inly mak es th e u nit
described differen t from a sim ple VOX unit
where such a unit is activat ed b y receiver
instead of tra nsmitter aud io and the VOX
relay con tro ls the se lec t ion of two different
j-f filters. However. o ne ca n. by e xperi men t
ing with the circ uit time const an ts. adap t
ma ny VOX un its for use as receiver audio
-ac tiva te d au tomatic i-f ba ndwid th selecto rs.

Practical Circ uit

Figure :::! shows the ac t ual circ u it o f the
select o r unit. Discrete transist or stages co uld
be utilized b ut the usc of th e read il y
available an d inexpensive Fa irchild J.LL 914s
sim plifies the circuitry and is actually less
expensive than using all disc rete cornpo
nents. The fir st J.LL 9 14 unit serves as an
amplifier stage and has a freq uen cy response
tha t extend s fr om th e lo w audio frequencies
to about I Mll z . The s ta ge, therefore. docs
not have to be modif ied whether th e p icko ff
point to trigger th e se lector unit is taken at
so m e point in the i-f chain o f a re ce iver or at
the aud io o u tput of the receiver.

T he seco nd J.LL 914 un its is wired as a
Schmitt trigger. Norma lly, th e o utpu t (ter
minal 6) of this stage is at nearly ground
potential. When a bout 1.5V input is applied
( term ina l I ), th e output r ises to a lmost the
supply voltage po te ntia l (+4 .5V). The o ut
put remains a t this le vel unti l the inp ut
voltage drops to arou nd 1. 1V. a t w hich t ime
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Co nstr uc t ion a nd Adjustment

Th e u ni t ca n be asse m bled ei t her as an
o u tboard acce ssory u n it, o r int ern all y 111 a

Fig. 3, Instead of using diode switch in g and an
ex ternal crys tal titt er, the two 1J.L 914 stages of
Fig. 2 can be used to control a relay for switching
the in tere t i-F fil ters in a receiver.

~
I t...-.o D.PD.T. CONTACTS
I,r-O USED TO SWITCH
~ ACVA '- F FI LTEAS

:t...."

4 ' T
ANY NPN

SWITCH ING
T RA NSIS TO A

\

4 54 .7 and 455 .3 k l lz crysta ls a re forwa rd
biased . and these cryst a ls a re e ffectively

5~~' short-c ircu it ed. The diodes across th e
PUT " b road" bandwidth crystals are back-b iase d

a nd th ese c ryst a ls co n tro l th e i-'f ba ndwid th .
Wh en the Sch m itt t rigger is act ive. th e

o pposi t e co nd it ion takes pl ace . Th e o u t p u t
o f the t rigger s tage cau ses th e diod es acro ss
t he " broad " bandwid th crysta ls to be for
wa rd-bia se d an d those across the "narrow "
ban d w id t h c rys ta ls to be buc k-b iased . The
'sw it c hing ac t io n is ve ry fas t and noiseless .

SI Assuming tha t a n exis t ing i-f strip has
AOW sufficien t reserve ga in to com pensa te fo r the

loss in the crysta l fi lte r circu it, as m o st
receiver i-f st rips w ill , the ci rcui t o f F ig. 2
ca n b e used to b u ild an ou tb oard accessory
unit fo r use wit h a lm ost any recei ver o r
transce iver . In th ose cases where a re ceiver
alread y h as built in seve ra l i-f filt ers whic h it
is d esired to u til ize . th e circu it o f Fi g. 2 ca n
s till be used a n d the d iode switch ing a rra nge
m ent shown applie d to the b uilt -in filters.

If the diod e sw itc hing sc he me is not
easily a da pte d t o the fi lte rs. the pL 9 14
Schm itt t rigge r stage ca n be used t o drive a
sw itch ing tra nsisto r w hich in t u rn ac t iva tes a
re la y to sw itch t he i-f filt ers . as sho wn in
Fig , 3 . The basic sc heme sho wn ca n he
e x pand ed t o se ve ral mo re sta ges of p rogres
sive select ivi ty b y using m o re Sch mi tt tri gger
stages. each w it h a se para te thresh o ld con
t ro l to t rigger in t urn as th e o u t pu t level
of the first p L 9 14 a mp lifie r stage in crea ses .

th e o u t p u t aga in ret urns to ab ou t ground
pote ntia l. T h is " hold" ac tion o n th e pa rt of
the Sch m itt t rigger. p lus the cha rac te rist ics
o f the rect ifier c ircu it be t ween the two pL
9 14 u ni ts gives th e un it t he delay c harac ter
isti cs previously d esc rib ed as necessary . Th e
o u tp u t o f th e Schmi tt trigger drives a dio d e
sw itc h a rra ngeme n t across a c rys ta l fi lte r
c irc ui t. Alth ough the diod e arrangeme nt
tends t o make th e circui t lo o k so m ew hat
co nfu sing, the c rysta l filt er circ ui t is a
co m ple te ly s ta nd a rd t w o-c ry sta1 circ uit. T he
circ uit is ce n te re d o n an i-f of 4 5 5 k Hz . T he
4 54 k l lz and 4 5 6 k Hz crysta ls provide a
ba nd width o f ahout 2 k Hz , while th e 4 54 .7
and 4 5 5 .3 k Hz cryst a ls p rovid e a ba ndwidth
of about 600 Il l. Any o ther bandwid th ca n
be c hose n b y p rope r spaci ng of the crys ta l
fr equen cies. as w el l as a n y o th e r i-f by
choosi ng L and C lo resonat e a t the i-f.
When the o u t p u t o f the Sch m itt t rigge r is at
ground po te ntial. th e d io des across th e

Fig. 2. Circuit diagram o f the au to-bandwidth unit.
The trigger inp u t can be af or an i-t frequency up
to abo ut 1 MHz. C1 L 1 are ch osen to resonate at
the j·f frequency bein g used. Cry stal frequency
spacing is chosen on basis o f bandwid th d esired,
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$204.95

$ 94.95
$ll85 .95
$379.95

Results

Several experi ments were tried using the
un it of Fig. 2 for CW reception with a 455
kHz i-f receiver. Triggering the unit fro m the
first i-f stage output in the ma nner shown in
Fig. I produced the best results. However,
audio triggering was also quite effective as
long as the age circu it in the receiver was
disabled . The main value of the unit was in
moderate to h eavy QRM sit uations, where
very strong signals were apt to suddenly
appear while a relatively weak sta tion was
being copied .

The use of the unit did not completely
guarantee continued reception of the weaker
signal because of other factors being in
volved such as receiver overload, age capture,
etc . Ho wever, the unit reacted to the WRM
situation almost instantaneously as com
pared to the ti me required to manually
readj ust the i-f selec tivity . Some furth er
refinement of the unit is certainly indicated.
The constant readjustment of the threshold
control might be eliminated by linking the
"base" level fo r th is control with the level
on the bias line in the receiver as controlled
by the rf gain control. Nonetheless. the unit
did demonstrate the real advantage of an
auto-bandwidth feature fo r use in receivers
under today's heavy and suddenly changing
QRM conditions. With some added refine
ments, such a unit should prove to be as
useful as such accepted receiver features as
ave/age, automatic noise limiters , etc.

. ..W2EEY

receiver. The latter type of placement is
most conve nient when utilizing the i-f filters
built into a receiver. There is not hing cri tical
about the construction of the uni t except
the usual precautions of lead dress, etc. ,
appropriate to the i-f being used. The thresh
old control has to be available as a panel
control since it requires manual adjustment
depending upon band conditions and de
pending upon the sett ing of the rf and/or i-f
gain controls in a receiver (also depending
upon the af gain control setting if the
receiver audio output is used to trigger the
unit) . With some practice, the threshold
control can be set so that the unit is
act ivated when the QRM level just exceeds
tha t of a signal being copied.

I
I I

.. .TRISTAO'S
MAGNA MAST
The new Magna Mast is a
heavy duty self supporting,
rotating crank-up mast de
signed fo r ease of installation.
It util izes the new Tristao
Roto r Base with swing over
design, permitt ing antenna
servicing at ground level.
The Magna Mast's clean tubu
lar design will support 12 sq.
ft. of antenna in 60 MPH
Winds. Its finish is entirely
hot-dipped galvanized.
MA-490 49' Magna Mast $324.95
(Wi th wall bracke t, flat
base & 8' mast)
MA RB4Q Rotorbase
(Rotor not included)
MAF40 Raising fixture
MA-660 66' Magna Mast
MAR B-66 Aotorbase
(Rotor not included)
MA F-60 Raising fi xture $109.95

If your requirement is for a tower
of only 35 feet, let us send you
specifica tions and prices on
Tristao's "Mini Mast", It's a little
beauty,

S ubstantial savi ngs available o n
complete anten na packages.

- _ .P lease wri te fo r free literatu re .

11240 W. Olympic Blvd., Los Angeles, Calif. 90064
213/477·6701

931 N. Euclid, Anaheim, calif. 92801 714/772·9200
Butler, Missouri 64730 816/679·3127
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Eric Falkof KI NUN/1
Assistant Edi tor
73 Magazine

.. . . . so I tol d hi m where to get off the ·
expressway a nd I guess h e 's all right now,
SIeve . Well, it's getting lat e , about I I :30, so
I guess I' ll k no ck o ff and go 10 bed . Been
go od talkin' t o y ou . WB IAB C, t his is
WI XYZ." sssh hh kchu nk

"Right , Bill . T haI guy 'H be O K as long a s
he do esn 't go too fast. It's a hit sli p pe ry o u t
there and driv in g is kind o f poor. I go t in
only a li ttle whil e ago a nd it see med like it
was going to get colder a nd free ze up all of
this sno w that's ly ing all o ver the place .
When you co me right down to it , it 's really
not too good o ut there at all, hut as I say . if
he takes it easy, he'll be O K . Say , before y ou
go , ca n you te ll me what's goi ng to h a ppen
at the mee ting Friday '! Break ." shshshk
" Hreak " shsh kc hun k

" O K, stand by . breaker . Steve, the meet
ing is go ing to he held at Les's house instead
o f a t Mi ke a nd Laura's like it was plann ed.
Seems like their little daughter caugh t the
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flu . We ' re go n na see a slid e sho w abou t the
new repeater do wn in . a ll, wha t's the n ame
of th at c ity in Rhod e Isla nd? Yo u know
what I mean , Steve '! Break ." sh shshsk
" Brea k " shshsshkch un k

"Breaker sta nd by please . Yeah , it 's in the
Bay a rea . I forget the city you mean, o u t I
kn ow wha t you 're ta lking about. Ga ."
shsh " Br -

" Righ t . Didn 't want to let the tail drop.
No se nse wea ring o u t the relay . Well , the
pictures will he about t ha t new machi ne
they're se tt ing up . It sh o uld be a good o ne.
Say , I ' m bringing my wife . Why don 't you
bring yours'! All the gals can head o ff to the
kit che n wh ile we take in the show. T hey
never wa nt to see any o f this radio stu ff.
What say '!" shs hsvBreak" shshsk ch un k

" OK. Just a minute , b rea ker. Good idea ,
Bill. I'll let her know what 's happening. I
know she 'll want to see the o thers . Hey ,
he re 's an idea . Why not h ave a ll the wives
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br ing a litt le ho me brew so met h ing . Since
Les and the rn issus arc being caught by
su r p rise, we a ll ca n help out with t he
goodies." shshsshs h

"That 's a goo d one . I'll tell the little
woman ." shshsh

"First t hing tomorrow morning I'll get in
tou ch w ith J Ol' and Mel and have them each
call a fe w o f t he guys a nd we ca n get the
wives work ing o n this right o ff. Wl' can make
a real part y o ui of th is . 1"11 eve n volunt eer 10

leave fo r a whil e a nd ge t so me pizza if
anyone wants so me . If we gc t ahold of the
Sok iu oommcc Vl l l-ers . we could make a
hamfc st o u t of this ." shs hsh v Brea k' tshs hsh

skc hun k
"Yeah . a nd what ahout this kids? "

shshs -
"No pro hi t.' Ill . The high sc hool IS o n

vacat ion now so there should be a lot of
baby-siu c rs available . Even o n short not icc.
It 's a na tu ral. shshshsh kch u nk

" All r igh t then . It 's se t tled. I'll call up t he
host a nd hostess . Boy! Wi ll t hey he su r
priscd , It 's a good th ing they have a la rge

.ho use . Some c o inc idence, e ll'? " shshs -

"This is grcut . But what ab out th e w eat h
er'? It loo ks like it migh t s ta rt co m ing down
a nd the weat herma n says t here 's a pretty
good c ha nce of more of the white st u ff a nd
so me ici ng o ve r." shshs h

"wel l . th e re arc a few hardy so u ls wi th
fo u r wheel drive curs . If it 's not too bad ,
they might be willing to make th e rounds
and pi ck eve ryo ne lip. There are o nly ten of
our guys and si x o f the ' too m mces and
eve ryone is prett y c lose togeth er anyhow."
shs hs hs kch u nk

"'I dunno . It cou ld be prett y slip pe ry.
eve n for a fou r w heel drive. I'm not so su re
a ny more that it 's a good idea . Like, the
slides w ill he good . That 's a fac t , but if it's
snowi ng, til t.' h igh sc hoo lcrs won 't he a b le to
get o u t for the m ost par t a nd m o st of us are
parent s a nd wo n ' t go o u t o u rselves e ither. o n
a ro tten night , it see ms lik e that's the o n ly
tim c a fa mily get s t o gether. If it were really
had , 1\1 like t o stay in with m y famil y . Wait
a m inute I'm list ening t o a weather
r e p o r t high w inds ... slip pe ry driv-
ing ra in , late r turning to sno w and
slee t low fog ... Wo w, it sounds prett y
rott en righ t novv, I wonder about tomorrow,
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Bill. " shshsh" Break "shshkchunk
" Hang o n , break er. Y'k now. Steve , may

be it was a lo usy idea after all ." shshs -
" No. Bi ll. It's just tha t the wea ther is so

poor and driving is unpredictable . Tha i 'S all.
It's a good idea . It 's just that the ti m ing is
o ff. Maybe for the next meeting we can all
get together. Hey , I just got anothe r idea.
Ho w about the two clubs se tt ing up a joint
r ep eat er. Whado you think of that '? "
shshs hkc hunk

"'I lik e that idea. What with two se ts of
brains in th is town , we shou ld get together
t o do so me t h ing like that. I've bee n fo ying
with th e id ea o f putting o ne up my se lf. "
shs hs

"No. Go o n, you could n't do it a nd you
know it. " shsh

" Re ally. lve eve n collec ted all the part s
fo r o ne. I just got ta lash t hem a ll togethe r. "
shs hs h

"You're fooling," shshsh -

" Jr's trw..-. You ca n co me o ver any ti me
and see it a ll. " shshs hs -

" I sti ll don 't believe you ," sh shshkchun k
" Well , l hc p roof is in t he puddi ng. Speak

ing of pudding, t hat's what it lo o ks lik e o u t
the n.' righ t no w, a nd t hat 's what I'l l look like
inside i f I do n' t ge t so me sleep . Say , what
eve r happe ned to that brea ker C'mon ahead
breaker." shs fis hskch unk

"t Y vuh . ct m o n ah ea d hr eaker . "
shshsh sk chunk

" Breaker . spea k now or fo reve r hold y our
peace ." shshsh kc hu nk

"One last chance. " shshshshkch u nk
"Steve . you don 't su ppose there was a n

accident. do yo u" shshs hshshkch unk
"No . I doubt it. The guy sounded OK

wh en he spo ke. I don 't think an ything is
wrong." shshs hshkch unk

"But he tried to b reak in so m an y t imes"
shshsh -

" Look. Ill' would have sa id somet hi ng if
so me t h ing was wrong. Wouldn 't he h ave'! "
shs hsh kc h un k

" Yea h. I guess you're right. Well. sec you
at the meeting." shshshshsk chun k

" Righ t. This is WI XYZ clearing w ith
WBIABC at t welve-t hir ty on a mucky n igh t.
G'nigbt ." shshsh -

" G 'n ight ." shs hshshskch un k
K INUNf\
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T o ne access is the best way to protect
repea le r inpu ts when two or more

repeat ers share a com mon in pu t frequency.
In ma ny cases the coverage of the repea ters
overlap each o the r and a mobile t ry ing to
access o ne may bring up several ot hers to o.
This situat io n is highly und esirable as well as
annoying to the monitors o f the other
repeat ers, particularl y if they have auto ma tic
loggin g. Tone access can he effective in
eliminating these un wanted key ups and is
used in three different modes : Co ntinuous
Tone Coded Sque lch (CTCS), Tone Burst ,
and the " Whistle-Up."

Of all the tone access systems CTCS is the
most positive as it wil l even wo rk when the
input signa l to the receiver is quite noisy . In
a CTCS system a sma ll encoder is mounted
in the mobile of base transmitt er and su p
plies a subuudible tone in the range of 80 to
180 Hz to the audio input o f the tran s
mitter. Eac h time the c res eq uipped are
placed o n the air the c rcs tone is con
t inu ously t ransmit ted at a level that is about
'20% of the maximum speech deviation . In a
typical narro wband system whe re the ma xi
mum speech deviation is +5 k Hz the CTCS
deviation level is adjusted be t ween +750 Hz
to I kHz. T he re peater inpu t receiver in tu m
is fi tted wit h a CTCS decoder and this is
used to co ntro l the repeater transmitter in
place of th e usual Carr ier O perated Relay
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(CO R), Thus the rep eater ca n on ly be
brough t up by an inpu t signal having the
proper c rcs tone frequency . and when this
signal goes off the air the repeat er will drop
out eve n tho ugh there is anot her signal o n its
inp ut freq uency . It is the CTCS tone that
not o nly brings the repeater up but also
holds it up and when there is no CTCS tone
the decoder cu ts the keying voltage o ff to
the transmitter. (Of course there is no rmally
a few seconds d rop o u t time but the repeater
does drop as this type of control is very
positive . A CTCS system is fairly secu re as
the d eco der will o nly respond to LICS
signa ls that a re with in + I li z o f t he LIes
de coder freq uency.} CTCS is widely used in
Moto rola ca lls their syste m " Private Line"
o r P. L., and Gene ral Electric ca lls theirs
" Chan netGuard " or C.G. For those amateurs
having commercial rigs the installation of a
crcs encoder is o nly a matter of wiring up
the manu fact urer's encoder in t he unit. But
for the ham who has an imported unit o r a
piece o f o lder co mme rcial gear the installa
tion of a e TCS encoder has po sed so mewhat
of a problem. But recen tly some sma ll CTCS
encoders have become available in t he price
ra nge of $ 15-$25. T hese types of encoders
use reso na nt reeds as the frequency deter
mining device and you ca n figure o n spend
ing an addit io na l $18.5 0 for the req uired
reed .
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Avcom' has also come out with a new
small CTCS encoder that is quite different
than the rest in the fact that it does not use
a reed but a low frequency crys tal instead.
The crysta l gives as good as or better than
the necessary + I Hz stability and its cost is
less than one third of the cost of the reed .
Avcom calls their little CTCS encode r a
PLl 00 and it is all solid sta te using both
transistors and digital IC's. Its dimensions
are 1.5 x 6.2 x 4.4 em (0.6 x 2.4 x 1.75 in.
[H x W x DJ) . The PLl 00 ut ilizes a crysta l
co ntro lled multivibrator whose output is fed
to three IC decade dividers to ob tain the
desired CTCS tone frequency. The output of
the last decade divid er is fed to a t wo sect ion
low pass filt er to obtain a sine outpu t.
Suppose you want a CTCS frequen cy of
11 0.9 Hz (a sta ndard CTCS channel frequ en
cy) - you would simply use a 1109 kHz
crystal since th e encoder divides its frequen
cy by 1000. The I'll 00 also has a built-in
volt age regulator since the logic requires 5
volts. The encoder will operate over I I to
15V de input and has adjustable high and

Fig. 1. A vcom PL· 100 CTCS encoder

Fig. 2. Output wavef orm of Avcom PLIOO.

I Avcom, P.O. Box 29 153 , Columbus OH
43229.
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low impedance ou tputs. The crystals for the
PLl 00 are available from JAN Crystals' at
$4 (per crystal) for 100 Hz and $6 for the
proper crystal for any o ther CTCS tone . The
Avcom PLIOO is available in three forms: a
PC board , parts list, schematic and pictorial
for $6; a co mplete kit for $ 17.95 ; and the
co mp letely assembled unit for $24 .9 5. All
three forms require the addition of a crystal
that is the desired CTCS tone frequen cy
times 1000.

Tone burst access is the second fo rm of
tone access syste ms and is the simplest way
to go as the frequency tolerances are not as
critical as those o f the CTCS syste m. Tone
burst also allo ws a multichannel or multi
tone encoder that can be used on many
repeater systems. A tone burst en coder is
simply an audio oscillator whose o utput
duration is co ntrolled by a timing circu it.
The timing circuit can be triggered by the
grounding of the transmitter push-to-talk
(PTT) lead or by the application of +12V de
to the encoder. Most tone burst encoders use
the I'TT type of keying that grounds a lead
from the encoder when the mike button is
pushed. Normally the tone burst duration is
set at 500 ms. Some tone burst en cod ers
have as many as six tone frequencie s which
is more than adequate . This allows the user
to acce ss a number of repeaters that have
common input-output frequencie s but dif
ferent tone burst frequencie s. The tone burst
begins as soon as the operator pushes his
mik e button and lasts for a half second. This
happens auto matically each time the o perat
o r begins a transmission . However the op
erator must now remember to pause fo r a
half second before beginning to talk thus
giving the tone burst time to complete. If
the operator were to speak during the tone
burst the speech would interfere with the
tone and the decoder at the repeater may be
co nfused at the co mplex wave form and the
repeater may not co me up . The tone burs t
deviation is normally set to be 60% of the
maximum speech deviat ion. A tone burst
access repeater requires a tone burst decoder
at the receiver site in addi tion to the COR.
Both must give positive outputs before the
repeater will come up on the air. The tone

' J AN Crys ta ls, 2400 Crystal Drive , Fort
Myers FL 3390 I.
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burst access system has one minor draw
back - if there is another signa l present at
the repeater input after the initial tone up
station goes off the air , the repeater will stay
up until the three minute time-out ti me
drops it out. Normally the tone b urst de
coder is reset by the CO R dropping o r by
the time out timer ac tiva ting. The tone burs t
decoder also resets the tim e out timer each
time a tone burst is received .

Most tone burst enco ders use an LC ty pe
of audio oscilla to r that has excellen t fre 
que ncy stability but req uires precision capa 
cito rs or padding capacitors to set the
oscilla tor exactly one frequency . Other tone
burst encoders use RC oscillators, integrator
oscillators , and Voltage Contro lled Oscil la
tors (YCO). All of these last three ty pes have
an adva ntage t hat the tone freque ncy may
be set by the use of pots thus allowing the
user to have a number o f pots and a selector
switch to select various tone frequencies.
Each pot can adjus t the oscillator over a
range of about 1400-2600 Hz. These types
of encoders are easily set to frequency by
the use of a freq uency counter and a
screwdriver, and short ing the burst timing
capacitor .

Fig. 3 . A vcom TN4 21 tone burst encoder

Fig. 4. Burst envelope of A vcom TN421 . Horiz , =
100 MS/cm . No te : Extra ripple was d ue to stray
ac pickup in test gear.
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The Avcom T N42J is an in tegra tor oscil
lato r type of tone burst encoder u sing only
one IC and an RC burst timing netw ork . It is
so small that it can be mounted in the Drake
TR-22 with ease. The T N4 2 ! is only 1.5 x
4.5 x 3.8 em (0.6 x 1.8 x 1.5 in . I H x W x
D] ). It only requires the connec tion of three
wires to hook to a transceiver : + 12V de,
audio to the mike input , and a wire to the
PTT connection. The TN421 has a frequen
cy range of 1400 - 2600 Hz and has adju st
abl e high and low impedan ce outpu ts provi
ded. It has a no minal 600 ms tone burs t. The
T N4 21 is available from Avcom all built and
ready to go for only $19.95 . It will also fit
in a co mmercial rig co ntro l head .

The third type of tone access sys tem is
the whist le-u p which is a form of the tone
burst except tha t the freque ncies used are
be tween 1500 and 1800 Hz. The decoders
are about 100 Hz wide as are the ones fo r
the normal tone burst freque ncies . Due to
the lower frequen cies the average ham can
whistle the proper tone and bring up the
repeater. There are man y different types of
cres and tone burst decoders. Most com
mercial and ham decoders use resonant reeds

fo r the CTCS and LC circui ts for the tone
burst frequencies.

A new type of tone decoder is a ppearing
on the ho rizon in the fo rm o f a Phase
Locked Loop tone decoder . One such device
is the Signet ic NE-567 and will work with a
- 6 dB signa l plus noise-t o-noise ratio . This
gives very impressive performance . Its tone
decoding frequency may be se t by use o f a
po t and a frequency counter. There is no
input signa l required to adjust the NE-567 as
all that is necessary to do is to monitor the
veo frequency with a counter to se t the
decode frequency . The bandwidth may be
set from a Iew hundred Hz to abou t 10Hz
dep ending o n y our need s. It has a frequency
range from a few Hz to seve ral hundred kHz .

So if your ca rrier access repeater is being
bothere d wit h unwanted key ups fro m other
syste ms and /or if you are being bothered
with interrnod or st ray signals, tone access is
the answer. The equipme nt is available n ow
so you call do so met hing about it rather
tha n gripe about it. It's not complicated nor
expensive and it is a solution t hat works.

. . .W4FQM/l
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Forrest D. Thomas K9MRL
333 5 Central Ave.
Columbus IN 47201 CUSTOMIZED

AFSK-MCW & CODE
PRACTI CE OSCILLATOR

T he complete AFSK-MCW. and code
practice oscillator using an lC circuit is

built into a standard 4x:! l!.lx2 Y.i in. minibox.
A printed circuit board is used . and careful
placement of parts is necessary in order to
get all the parts in to the box.

Obtai n o ne jack and a plug like the o ne
on the tra nsm itter to he used. Mount the
jack o n one end o f the box , and h rin g t he
plug out the other end using shielded cable.
Mount all componen ts in the box . It would
be a good id ea to tunc the co il and check it s
o pera t ion first. So , with the switch in o ne
position, normal mike con tro l call be used .
With the switch in the o ther position you
ca n key the tra nsmitter. and in sert AFSK-,
or Me W at the mike in pu t , and a t the same
lime cui off the spea ke r. Any combina tio n
of switchi ng arrangements ca n be used to
suit your par ticular need s. Even a small relay
co u ld be used .

To use as a code practice oscillator. no

'"'

...K9MRL

"
,,

~\2Itf. ,,- ,,-,,a ..,,""
"-''-' i.c.

con nectio ns to the tra nsmi tter a re necessary .
Plug a speaker into the speaker ja ck (voice
coil is not critical) . Plug a key into the key
jack . You can use ei ther the 2125 Hz tone,
or break the con nect ion at the key board
co nned ion, and use the 2975 Hz to ne.

Sw#l is a 3 po le double t hro w switch to
fit you r need , and Sw2 is pa rt o f t he mike
co n trol sys te m.

Part s o ther than C I, C2. and C3 are not
critica l. These should be myla r ca pacito rs.
Do not use ceramic or disc capacitors since
these lend to cause drift.

Tuning of. L I ca n he done by varying the
capacity of C I and C3 , or ta ki ng turns off of
L I . Fo r best result s you should be very close
to frequency. Wit h the keyboard jack c losed
you should have a 2 125 Hz ton e ; with it
ope n yo u sho u ld have a 297 5 li z tone. In
some cases a po lar re lay , a h igh speed relay,
may he necessary across the prin te r con tac ts
to key the oscillator.
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Fie, 1. Integrated circuit AFSK·MCW or code practice oscillator.
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Raymond Megirian K4DHC
Box 580
Deerfield Beach FL 3344 1

A bo ut 2 yea rs ago a new in tegra ted
circu it was a nno unced hy Na tio na l

Semicond uct or and was labeled th e LM 3 73 .
Inside the litt le T05 can we re the ma kings
o f 4 ga in stages, an age sect io n, a balanced
mi xer and a peak d et ecto r. A t least th at ' 5

what the poop sheet said. and circuits were
shown fo r u sing t he lit tl e je wel in va rious
types o f i-f st rips. I was fo rtunate at that
tim e to acq ui re an LM3 73 a nd prom ptly
breadboarded an SS B i-f st rip to see how it
would perform. It per formed amazi ngly well
and I wa s su f fici e n tly im pressed to st art
planning a receiver design ed a rou nd th is new
IC.

Al tho ugh I didn 't kno w it at t he ti me, all
the ingredients for a classic demonstration o f
Edsel Mu rphy 's La w were ga t hering for th e
final cu rt ain . Th e clincher ca me w hen word
got aro und thai th e manufactu rer h ad
thrown in t he towel. Th at' s wh en Mu rp hy
st ruck a nd left me wi th a crisply b urned
collector's item .

Now, 2 yea rs later, I o nce aga in o wn an
LM373 and h ave been assu red by the CO Ill

pu ny rep tha t these it e ms are here fo r keeps
and are a vaila ble from d istribu tors.

T he present LM3 73 is basicall y th e sa me
as its pre decessor. includ ing pin con nec tions,
alth ough in ter na l circuit ry is some what
c ha nge d. T he dev ice will perform ma ny

A PRIL 19 72

diverse fu nct ions w hich mak e it ad aptable to
AM , I'M , o r SSB i-f systems by m erely
changing a fe w connections. In the applica
tion described h ere , t h e lC is used in a
receiver ca pa ble of opera ting in ei t her AM o r
SS B m odes. It was ma de sma ll o nly because
Illy hungu p is m inia tu rizati o n . It is de signed
to cover 3 .5 to 4 .0 Mll z and an all-band
conver ter w ill someday he used ahea d of t h is
"tuneable " i-f. If t he cabine t had been abo ut
a n inch la rger, I migh t have gone all the way
righ t fro m the begin ning.

Le t's ta ke a loo k a t this ne w device a nd
see how it ma y be used to perfo rm the
fun ctions o f pa rticula r in terest to t he h am .
Figure I shows ho w th e vario us sections of
the circui t ry a re t ied toge ther interna lly and
which po in ts a re brough t o ut to p in co unce
t ions. No te th at t he IC is d ivid ed in to 2
se parate areas having n o com mo n in terna l
signal pa th . T he u pper por t io n , co nsist ing o f
2 gain stages a nd "the age section, is exter
nall y coupled to the remaining ci rcuitry by
the main selectivity d etermin ing device . Th is
usually consis ts o f a me chan ica l, ceramic,
crys tal o r LC filter o pe ra ti ng in the 50 k Hz
to 15 MHz freq uency ra nge .

In o rder to bett er und ersta nd just how
the various sect io ns of the LM373 can be
ma de to perform the desired fu nctions, le t's
look a t some block d iagrams . Figu re 2 shows
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4
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GROUNO

Fig. 1. Pin connections and in ternal wiring of
theLM 373.

the connec tio ns used for operating in th e
AM mode . In orde r to disable the balanced
mixer for this mode, an offset voltage is
int roduced at pin 6 by mea ns of a resistor.
Age vo ltage is taken from the output of the
peak det ector and connec ted to th e age
inpu t at pin 1 through an RC netw ork with

the desired attack/decay characte rist ic. An
age range of 70 dB with operation down to
50 p.V em s input is possible with this circuit.

For SSB/CW operat ion , refer to the block
diagram of Fig. 3. A bfo signal of 25 m V rms
or greater is fed int o the balanced mixer at
pin 6 , ca using the mixer to act as a product

x

•

6

•AGO

>--{'r-~ FILTE R

I
I
I_ _ _ _ J

AGO

,-- - - - - - - - - - - - - -- - - ----- - - - - - ---,
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, I
I
I
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I
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I
I
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+ 12 V 0 i. rh

1

AUDIO
ovr

Fig. 2. AM t-t block diagram.
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Fig. 3. S S BICW i -t block diagram.

det ect o r. T he peak detector generates a n age
voltage der ived f rom the aud io fed to it from
the product detector. Th is voltage is fed
back to the age sect io n through the RC
network . A means o f provid ing manual ga in
control fo r CW o pera t io n is also shown in
the b lock d iagram. So here we have an i-f
amp lifier , a fast a rrack , slow release audio
derived age syste m and a d ouble-balanced
product det ecto r all in o ne nea t package .

Althou gh I have not tried the LM3 73 in
an FM receiver. so me readers m ay be interes
ted in this type o f o pera t ion a nd Fig. 4 is t he
block d iagra m fo r a n FM i-f syste m, By
grou ndi ng pin I , the age is defeated a nd all
ga in s tages become sy m me tric al non -saturat
ing limit ers. This actio n also con nec ts an
in te rnal q uad ra tu re capaci to r to pin 6 w h ic h
is also inpu t A o f t he q uadra ture detecto r.
An LC network tuned to the nominal i-f

frequency is con nec ted ex ternally to p in 6 .
This ne t wo rk produces a frequency-d epen
dent phase sh ift with re spect to the signal at
inpu t B o f the quadrature detector. A pu lse
duration modulat ed o u t pu t is produced by
the det ect or and in tegra ted by t he cap acitor
connected to pin 7 . The Q o f the quadrat ure
net work will influ ence both the o u tpu t level
and the distortion . For a given d eviation ,
increasing Q will in crease both outpu t and
d ist ort ion. At least a 50 m V rms signal is
req u ire d a t pin 6 to e nsu re swit ch ing action
o f t he detect or a nd maxi m u m o u tput. Audio
at a higher level ma y be ta ken fro m the
o u t pu t of the peak d etector at pin 8.

In add ition to th e applications above , th is
versatile lC may be used in several oth er
in te rest ing ci rc uits. These in clud e SSB gen er
at o r with al e, consta n t amplitud e/a mp litude
modulated rf osc illa to r, first i-f amp lifier/

. _ --oAUD IO

..- OUT

x,

QUAO · " "

NETWORK J'-~

•>~-<EH FILTER

e

, - - - - - - - - - - - - - -- ---- - - ---------- ,
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Fig. 4. FM i -f block diagram.
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-{r-;;; MODElS COMPlETEll WEATHERPROOfEO
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~.IK
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Power Rating
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Model 8-24
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Fig. 5. AM i-t strip wiring diagram.

second mixer and as a video amplifier with
age, manual gain or gating. There are others
too, but unfortunately we can't cover them
all at this time .

If you are mainly interested in using the
LM373 in your own designs, Figs. 5 , 6 and 7
are schematics for use in the various modes
discussed above. Notice that in all circuits,
ac coupling is used fo r signal transfer. De
paths in integrated circuits of th is nature can
cause excessive currents to flow, resulting in
possible destruction of the Ie. The bypassing
at pin 3 should be accomplished with a low

Call 814·454·2171

Single Feed line 52 ohm

Height 11 '

OK

0'0,

20K

mV
S°'N
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~,

+ 12: V
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for 6-10- 15 -20 METERS

Needs no ground plane radials. Full electrical
Ih wave on each band. Excellent quality
constr uct ion. Mount with inexpensive
IV hardware. Patented.

SWR at Resonance 1.5 to 1.0 max.

Model C4 Net $36.95
See our entire line at your nearby distributor
o r write the fac tory for further informati on

and litera ture.

Power Rating 1400 Watts P.E.P.

l otal Weight 6 Ibs.

1001 W, 18th Street· Erie, Pennsylvania 16502
Fig. 6. SSB/CW i-t strip wiring diagram.
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FREQUENCY MARKER STANDARD
Ma rkers at 5, 10, 25, 50, 100, 200 and 400 kHz.
400 kHz crystal. No u nwanted markers. Latest
low power ICs. Buffered osc. a nd outp ut.

$32.95 (Less Batteries)

ELECTRONIC FEATHER TOUCH KEY
The scud-state design detects the mere touch of
your finger and eliminates such p rob lem s as
co ntact bounce, proper adjustments and dirty
co nt ac t s. Weighted.

$ 19.95, $22.95 SPOT Switch Option

4 1

working with high gain circuit s such as this.
Figure 8 is a schema tic fo r the front end

o f the receiver I built using the LM373 in
the i-f system. The rf and hf oscillator stages
both use an inexpensive 2 N3!l 19 plastic
junction FET. The mixer uses a dual gate
MOSFET. Another 2N38l9 is used as a
source follower to isolate the hf oscillator
and prevent pu lling. A small transistor type
i-f transformer couples the mixer to the
LM373,

Figure 9 is a schematic for the remainder
of the receiver ; including the i-f, bfo and
audio portions. In order to operate the i-f
system in both AM and SSB modes, it was
necessary to incorporate a 5-pole , 3-position
switch, S I , to make the transfer. Two of the
poles are used to switc h the age time
constant com po nen ts from AM to SSB .
Another pole provides bfo in pu t to pin 6 for
SSB operation or an offset voltage for AM.
Pol e number 4 selects audio output fro m pin
7 for SSB or pin 8 for AM. The final section
applies voltage to the bfo for SSB /CW
receptio n. S2 is a small SPDT toggle switch

$198.50

'00

7

8

t"'-'"
10 00,-

(!>-+-~_-<>: UO IOOUT
'T'7!lOO
dr ,-

Box 124' . Sprin9field , VA. 2 2 U 1
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MEMORY·MATIC 500 KEYER
Today's newest and most advanced keyer. 500
b it/40 c harac te r Read·Writ e m emory. Stores any
message instantly . Near-Full an d ove r load alarms.
Includes a ll Spac e·Malic 21 features.

SPACE·MATIC 21 KEVER
Instant self -st arting , se lf-eo m p letlng dots. dashes.
and associated dot, dash, c haracter and word
spacing. Ad justab le we ighting. 3.5-85 w pm. Bu ilt
in sidetone and speaker . Iambic . Dot and dash
memories. Su it ab le for use with a ll standard keys.

$89.50

;;;.I..,F
v"

,---_---. + 12V

fi-year guarantees • PPD USA • Send for brochures

TI - COILS ARE 12 TURNS 110
NO. 34 AWG WIRE ON
1/ 4 ,n_ FORM, WITH L-"--1
3/e in . CARBONYL OUT
- E- CORES SEPARATED !lOO
TO OBTAI N TRANSITIONAL pF
COUPLING .

Fig. 7. FM i-t strip wiring diagram shown with
transformer interstage coupling.

ind uctance high freq uency capacitor and a
larger ta ntalum for the low frequencies. You
should also observe the usual rules o f go od
layout prac tice and keep leads short when
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used to go fr om manual gain control to
normal age when in the SSB/CW mode . The
manual ga in control is useful when listening
to CWo

A second i-f transformer is used for the
bfo tank and is tuned by a de vol tage applied
across a capacitor diode. I used a V47 but
many ordinary silicon diodes will work
satisfactorily in this applicat ion. Epoxy rec
tifiers are also a good bet. Depending o n the
frequency variation obtained, the 27 pF
series capacitor may have to be altered for
proper tuning range . If range is insufficient ,
increase the value of the series capaci to r. If
bfo range is greater than needed , a smaller
capaci tor may be used .

Operating voltage for th e hf oscillator,
the bfo and it s tuning diode is regulated by a
zener diode. Almost any small zener in the
region of 6 to 7V may be used. The
base/emitt er ju nction of a silicon transistor
makes an excellent zener and no doubt
several can be found with 6 to 7V break
downs. With these critic al circuits regulated,
the main supply can be varied from 9 to l 5V

without producing any noticeable change in
the received signal other than audio output.
A 2N38 l9 source follower further stabil izes
the bfo.

Because I wished to keep size to a
minimum, I used a tin y 455 kHz ceramic
ladder filt er as the interstage coupling device
for the LM373 . This filter , the Murata
CFS45 5J , has a 3 dB bandwid th of 3 kHz
and is adequa te for general use. I used a
printed circuit board for assembling the
receiver and arranged it to take eith er the
ladder filt er or a Murata SFD-455B dual
sect io n fi lter. This provides about 4.5 kH z
bandwidth at 3 dB. Because th is is not a
construction art icle in the stric tes t sense,
and because so me of the componen ts dic
tated board layout not compatible with
most junkboxes , a prin ted circ uit layout has
not been included.

I incorporated an audio preamp since I
like to have a little reserve when it is needed .
This stage can use almost an y NPN audio
transistor and is not at all critical. The
transistor I used was an unmarked refugee
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Fig. 8. Schematic of the front end of K4DHC's receiver.
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capacito r. Unfortunately . a pointer was not
available for this drive but o ne was fashioned
quite easily and ca n be seen in the photo
graph. The 3 trimmers, Erie sty le 538 , were
mount ed on the capa citor and the wh ole
assembly fastened to the fron t panel alo ng
with the o ther co nt rols. Th is saved consider
abl e board space and did not add anything
to the space required behind the fron t panel.
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The 3-gang miniature tuning capacitor with reduc
tion drive attached. Homemade pointer is push-fit
over the large (direct) shaft.

oF,
2N3819 m
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100 pF
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Fig. 9. Schematic of the bfo, i-t and audio portions
of K4DHC s receiver.

from my junkbox. A Motorola MCI454 IC
power amplifier is used in the audio output
stage. It is capable o f I W of audio into an
gil load . l've had excelle n t results with this
IC and have used it in many projects . The
sma ll spea ker bu ilt in to the receiver doesn't
do the audio justice, but does make the
receiver self-co n ta ined.

At present a block o f 8 pen cells so ldered
in series powers the receiver. No-signal cu r
rent drain is about 28 mA, rising to 40 or 50
rnA o n audio peaks at normal room level. At
these levels it is not necessary to heatsink
the audio amplifier.

Construc tion of the receiver is un orth o
dox in some respects because o f my desire to
keep it small. Sin ce some of the ideas used
here may be of interest to o thers, I'll go over
the main points.

The front end tuning capacitor is a tiny
3-gang film dielectric type of 20 pF per
section. It is driven by an equally small 4.5: I
ball drive attached directly to the tuning
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An add itio na l saving was ach ieved by mount
ing as many components as possible on the
mode selector switch, S I. Since panel area
was scarce, I used a small diameter Japanese
ro tary swi tch hav ing 3 decks wit h a tota l of
9 poles and 3 positions. This is a Lafayette
part number 991'61715 which lists fo r only
794. Since it is a shorting type switch, it was
necessary to use position I and position 3 of
eac h sectio n to avoid short ing ci rcui ts during
transfer. An unexpected bonus resulte d,
however, when the middle position worked
out fine for "Standby." Since the switch has
ma ny more contac ts than req uired, unused
lugs made convenie nt t ic poi nts fo r mount
ing the associated resistors and capaci tors.
With these savings, the printed circuit board
fo r the entire receiver ended up being a 3-in .
square .

I think that most will agree that the
principal limiting factor in shrinking equip
ment size, is front panel space. Half-inch
knobs seem to be the sma llest prac tical size,
and even then you need finger room in
between controls. The Ten-Tee cabinet I
used is the smallest of their JW series. Actual
panel space is 2-~ x 3-5/8 in. As can be seen
in the photograph, there isn 't mu ch room
left over.

If you build up a copy of this receiver
and usc the specified coil forms, a suggestion
may he in order. After alignme nt is com
pleted, pu t a small ball of coi l wax in the
opening of the osci llator coil and melt it

K4DHC's miniature 7S meter receiver utiliZing the
LM373 in the i-F system.
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Interior view of the receiver. The LM373 is just
behin d the i-f transformer in the middle of the
board. The 3 kHz ceramic la dder filter is just to the
righ t. The pen cell battery pack normally sits in the
space between the board and back panel of the
cabinet.

down with the tip o f a small soldering iron .
The bo bbins in these coil forms so me times
do not fi t tight and cause micro phonics or
instability in the oscillator output. The wax
holds the bobbin t igh t and prevents any of
these problems.

That covers the basic uses of the LM 3 73
and may have set you to th inking about
applying this versatile device to some of
your own pet projects. It should be pointed
o ut tha t the version discussed here is th e
limited te mpera ture ra nge LM 3 7311 in a T0 5
can. Price is $4.85 in small quan tities. A
l-l-pin DIP version, the LM373 N, was to be
made available at sligh tly lo wer cost but I
hadn 't checke d o n th is at the time of
writing.

For those who may be interested. I have a
lirn itied supply of the uncommon com
ponen ts used in th e receiver. This includes
the 3-gang tuning capacitor, the ball red uc
tion drive, Murata filters and shielded coil
fo rms. Dro p me a line for information.

Result s to dat e using this i-f system have
been q uite gra tifying. The LM 373 provides
mo re than adequate i,f gain a t 4 5 5 k llz and
the age acts without any noticeable pump
ing. Overall , the use of th is device has
drastically cu t co mponen t coun t whi le pro
viding excel len t circuit performa nce .

If you are wondering abou t the weird
nameplate on to p of the receiver. it came
about because I had to cover some bad
scratches and it see med th e o n ly way to do
it.

...K4DIlC
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Fig. 1. Basic repeater intercom alarm. After the
circuit has been triggered, any short pulse applied
to th e reset relay will cancel the alarm, resetting
the system.

rerna imng intact was the repeater itself. I
had been robbed !

Someo ne had either jimmied the door or
somehow managed to unlock it. My initial

I t was very warm in my non-air-condi
tioned repeater building and I had been

working through the mo st scorching period
of the ho ttest day of the year putting in a
new contro l system. I was ti red and dusty
and irr itable and imp atient. I jus t wanted to
get ho me . So, when it was well past time for
supper, I made a batch of temporary alliga
tor-clip connectio ns to kee p the repeater
ope rational and we nt on down the hill . Since
I planned to retu rn first thing in the morn
ing, I left all my test equip ment and tools at
the site.

When tomorrow rolled aro und , I was still
ti red. The repeater seemed to be perking
right along without -my trouble , so I pu t off
making t he t rek . It wasn ' t unt il a week had
gone by that the repeater finally crapped out
completely and I had to vis it the site . And
when I d id , I wished I'd returned th e day
after my earlier visit. When I unlocked the
building and we nt inside. I was stu nned. My
test equipme nt - so me of it borrowed - was
gone! My to ols were gone! The o nly thing

... Lets you hear what the burglar is saying as he robs you blind.
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reaction , after that first shock wave, was
fury - but not fury at the thief: I was angry
with mysel f' ! I had a superb automatic
communications system up there that could
have been used to warn me of an unwelcome
intruder. But I had not had the foresight to
use it for that purpose. Then and there I
made up my mind never to install another
repeater without an automatic alerting de
vice to let me know when the site is being
"visited." Admittedly , that was like lo cking
the corral after the stee rs have been rustled ,
but at least I could be relatively ce rta in of
hanging onto the next herd.

Getting an alarm into service was pain
fully simple - the fact of which simp ly
served to make me even more upset with
myself for not thinking o f it sooner.

Thinking that the thief (or thieves) might
return for more o f my goodies some day , I
decided to employ a warning sy stem that
was covert by nature ; th at is , I wanted to be
alerted that someone was tamp ering , but I
didn 't want to alert the tamperer to the fact
that I kn ew he was messing around where he
didn't belong. So my idea was to use an
intercom system connec ted to a door-actu
ated switch, which would key the UHF
control repeater and let me actu ally hear
what was happening on the hill. (I didn't
connec t the intercom to the regular o pen
repeater because I couldn't help thinking
that the thief cou ld be so meone who morn
tors and uses it - unlikely as that thought
seemed to be.)

Alarm Circuit

The basic circuit I used for triggering the
alarm system was similar to the o ne shown
in Fig. I. The circuit pictured here, developed
by Motorola enginee rs as an automobile
burglar alarm, draws less than I rnA o f
constant current, so there's no need to
worry about power requirements, even if
your repeater is battery o perated. Since the
voltage required is on the order of 12V, a
dropping resistor would be in order if you
plan to operate from a 28 V de control
system.

If your repeater site employs a UHF
control repeater in co njunctio n with an open
repeater in the VHF band, you'll probably
want to employ the same o perating phi-
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!osophy that I used . I connec ted the alarm
so that when it is act ua ted, the o pen
repeater go es off the air and the co ntrol
repeater goes o n. This is accomplished by
rerouting some of your existing audio con
nections. Cut t he 2m push-to-talk lead that
keys the UHF repeater and reroute it
through the normally closed contac ts of the
alarm relay. Do the same with the 2m audio
lead . The rerouted leads are shown in Fig. 2.

The way the system works is simple : The
open repeater normally feeds signals to the
UHF repeater through the alarm relay con
tacts. But when the alarm circuit is triggered,
the UHF repeater becomes completely disen
gaged from the 2m repeater (even though
the 2m system can continue to function
independently, without UHF interconnect,
if you want it to). The alarm circuit keeps
the UHF repeater o n the air until you, at the
control point , transmit a tone command to
reset the alarm.

While the alarm is actuated, the UHF
transmitter mike circuit is being fed with a
special homebrew microphone - comprised
of an ordinary speaker and an output trans
former. (The output transformer, by the
way, can be any old tube-type "plate-to
voice-coil" transformer such as the type
typically fo und mounted on the back of
speakers in ac-dc broadcast-band radics.}

The higher the impedance of the mike
side of the transformer, the better - but if
you get hum, you'll have to use shielded
wire and perhaps enclo se the transformer in
a chassis all by itself.

r-<'~---------<~FROM 2M P.T.T.

___>------- - - _ 10 UHF P.T.T.
INTERCOM~
TRIGGER ~
RELAY .c::;;'....c-'- ~AUOIO FROM 2M
CONTACTS I : RPTR RCVR

·>--- --- - - ---,10 XMIT AlJDIO
OK'

OUTPUT
XFMR

H

L,,":;

I ltLO-=-:Z~-f11PMSPEAI<ER

Fig. 2. The existing repeater-ta-UHF audio inter
connects should be reourted through the intercom
trigger relay so that the UHF control repeater hears
only the action at the sire in the event of a
burglary.
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Make a few checks after you get the
contrivance wired up just to see if the
intercom is sensit ive enough to pick up soft
voices from anywhere in the repeater build
ing. If not, just incorpo rate a simple audio
amplifier between the speaker "mike" and
the transmitter's audio line.

You may want to use the same approach I
did with respect to keeping the mike hidden.
I used the built-in speaker on the rpeater
cabinet as the mike. (It doesn't have the best
audio quality in the world and would never
win any fidelity awards, but it did the job.) I
installed a switch so that when I was
working on the repeater I could use the
speaker as it was originally intended. The
hook-up for this is shown in Fig. 3.

If you use this technique, you'll have to
remember to reposition th e switch to the
ALA RM spot when you 're ready to leave the
site ; o therwise you'll hear nothing when the
burglar makes his appearance.

Triggerin g

Every repeater site has its o wn individual
weaknesses from the stand po int of burglary
susceptibility . Since my site had but one
door and no windows, my problems were
minimal. I simply installed a magnet on t he
do or and a magnetic reed switch adjacen t to
it on the wall. If your site has more than o ne
door, or a window or two , you'll want to
install a magnet ic reed switch at each pos
sible entry point - or use the photoelectric
alarm approach described later.

There's no requirement fo r using magnetic
reed switches, but they offer the advantage

ALARM cNO.:..":..":..AL=-__F ::..:.t 0- • RPTR R<;VR AUDIO

11

r-- - - - - - TO MIKE CIRCUIT

LOZ MIZ

Fig. 3. A simple switch can be used to make your
repeater receiver speaker double as an intercom
microphone.
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of being very small and high ly reliable. Also,
it will mean that you won't have to run a
wire ac ross th e door itsel f.

Relays

The reset relay should be capable of
o pera tio n from whatever de control voltage
your particular repeater syste m uses. Sin ce
nothing mo re than momentary o pening of
the co ntacts is required , virtually any con
trol syste m that can provide a short voltage
pulse o n command will be adequate .

The in tercom trigger relay is a Potter
Brumfield type RSSD, which has a 6V de
coil whose resistance is 33Sn. You should
stick to that relay o r its equivalent if you
don't want problems. A lo wer value o f coil
resistance could cause excessive current to
be drawn , possib ly resulting in thermal
destruction of the semiconductors . Higher
resistances are all right , o f course, but make
sure the relay contacts will be able to handle
the loads you 'll be switching. The P-B relay
shown can han dle loads of up to 2A, which
should be more than adequate for the
push-to-talk and audio requirements of most
repeaters.

The dio de across the relay coil provides a
discharge path for any induced voltage
spikes. Without it , the coil's co llapsing field
can generate a momentary high-voltage spike
that might be too mu ch for the semico nduc
tors in the circuit. Don't install the dio de
backwards, either, o r the diode will shunt
the direct cu rrent around the relay co il
directly into the SCR - which could mean
cu rtains for yo ur HEP 320.

Alternate Approach

If your site doesn't lend itself well to
installatio n of magnetic reed switches, o r if
there are other groups who use your bu ild
ing, you might want to try a protection
system that is less likely to be triggered
inadvertently. One such method involves the
installation of an "electric-eye" across the
area in the building adjacent to where your
repeater is located.

If you use this approach and there are
other lessees in the same build ing, be sure to
let them know of the alarm so they wo n't
trip it when they're working o n their own
equipment.
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- 12V i f the flashlight can' t provide <I good,
fairly high-inten sit y spot of light. yo u ca n
mod ify it by mo ving the bulb bac k and fort h
with in the reflect or until an effective spot is
ob tained. Most flashlight s will be good for
ab out 6 f t. You ca n increase the sensitivity
o f the alarm circ uit. though - thus increas
ing the beam dist ance capab il ity - by add ing
a simple am plifier circu it as shown in Fig. 5.

The high-sensitivity amplifier and photo
diode go into the circu it a t the point in Fig.
4 . where the ph otodiode and I kn resistor
are connected. As you can see, the I kf2
res istor is still in the circuit , but now it's in
the form of a pot so that circuit sensitivity
can be adjus ted.

COLL ECTOfl

~CONTROL (RESET I""EJ
,

"

r,<-,. ,
'0' I

1
l' -S ;1J•

Fig. 4. The alarm circui t can be easily adapted to a
photodiode beam-type pro tection arrangem en t by
replacing the reed switches with a photodiode and
a resistive shun t.

HEP !I!1

Fig. 5. Addition of a HEP 55 amplifier and
su bs ti tu ting a pot for the fixed resistor in Fig. 4 .
will considerably increase the sensi tivity of the
circuit and will permit the Ugh t beam to span a
greater distance.

oar,

EMITTER

If you haven't worked with photodiodes
before, you might not be familiar with their
layout. Figure 6 shows the sy mbol and the
lead layou t o f the HEP 3 12. As you can see ;
the photodiode is a two-lead device, and it
co nsists o f a single PN junction . When light
st rikes the little collimator lens, cu rren t flow
across the junction increases. With the junc
tion reverse-biased, the increase is substan
tial.

Naturally , the lens o f the photodiode has
to be oriented for best ligh t-capturing abili
ty . If the repea ter site is well illu minated ,
you 'll have to put a lttle tubular shield
around the diode to keep it from being
triggered by ex traneous Iigh t.

Semicond uc tor Availability

All the Motorola HEP devices described in
this article are available from Circuit Special
ists , l nc., Box 3047, Scottsdale , Arizona.
The magnetic reed swit ches are available
from GC Electronics, Division of Hydro
metals, Inc., R ockford, Illinois 6 / /0 1.

. ..K6MVH

Fig, 6. Photodiode symbol and bottom vrew of
Motorola 's HEP 312.

As you can see by compa ring Figs. I and
4, there aren't many differen ces between the
two alarm systems. All components that are
unmarked in Fig. 4, as a matter of fact , are
of the same value as those shown in Fig. I .

You'll need a simple lens assembly to
focus ligh t from the source across the access
path to the photodiode . This shou ld n' t
prove any great problem, though , because
any old flashlight should prove ca pable o f
handling that job with ease . You won't want
to use batteries, of course, because they 'd be
gone before you could even get to the
bottom of the hill. Just replace the batteries
with a de voltage from your normal control
system.

'"
SENS

"'"
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John G. Oehlenschlager K0M OC
394-D Ricketts Road
Monterey CA 93940

MOTOROLA T44 BASE
STATION CONVERSION

8 ACK 'fELLOW

.'"IllF ?L _

•

o
(i)

Fig. 2. Terminal board 1 (TB1)

B.OWN
WIRE

t, -

r® ~

-,
" REO-BLACK

f-

A<

z. -,
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Fig. 3 . Schematic o f modification .

•

supply.) Unsolde r this brown wire from
terminal 3 a nd move it to terminal 6 o f TS I .
Then wire in selector switch , connecting the
two diodes and capaci tor as shown in Fig. 2.

o
@

0 / _
TO PIN 4 OF EI

Then co nnect terminal 8 to pin 4 of the
vibrator E 1. Conn ect terminal 4 to pin 2 of
vibra tor E I . Sche ma tica lly the changes are
sho wn in Fig. 3. This co mpletes the equip
ment conversion . (con t. on page 103 )

Fig. 1. Jumper plugs.

C o nversio ns of the Moto rola T44 4 50
tra nsceiver to 100V probably co me in

as many versions as there are person s con
verti ng t hem. Although not guara nteed to be
the ultimate , this co nversio n docs o ffer two
dist inct advantages, simplici ty a nd versat ili-,
ty. A very minimum of time and com-
ponents is required . Most of the parts are
readily available fro m the ave rage junkhox.
The o nly ite ms which may present a proh
lem are the 6.3V transform ers. The co nver
sio n in no way impa res the o pe rat ion of the
T44 on 6/12 V de. All that is necessary to
change from mobile to base stat ion is to
remove the vibrators and inser t th e ju mper
plugs, and position the contro l voltage selec
tor to ae. Fuses F3 a nd F4 must be replaced
with 20 a mp fuses.

The first step in the conve rsion is to
prepare the two vibrator jumper plugs. Any
of several methods may be used; however ,
the easiest method is to canniba lize a pair of
burned out vibrat ors fo r their bases o r usc an
old 7 pin tube base. Alternatively, short
pie ces of 10-gage wire will fit into the
vibrat or socke ts quite nicely . The fun ction
of the jumper is to short pins I and 5 to pin
7 (ground). (See Fig. I )

The next step is to locat e the small brown
wire connected to terminal 3 of terminal
strip TB I . (TB 1 is the second tran sverse
terminal st rip fro m the front of the power
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Fig. 4. External power supply.

The fina l step is to build the ex ternal
power supply . Since t his is to be a base
power supply, it might be handy to build the
power supply and the contro l head into a
single unit. I will only show the power
supply portion. The rest will be governed by
imagination, pocketbook or your Frau's
aes the tic desires. The major ingredien ts are
the two 6V-18 amp transformers. The exter
nal power supply schematic is shown in Fig.
4. The phasing of t he 6V windings is
important. When properly phased, the volt
age fro m point I to ground and point 2 to
ground should be 6V, and the voltage from
point I to point 2 should be 12V.

. . .K \lMOC

/

l..-.J ITERPRISES

LOW COST
DIGITAL CLOCKS
&TIMER KITS

•

••

Easy reading, 7 segment display tubes. Solid
State MSI, IC electronic components. Accurate 60
cycle line lime reference. Simple, push button
settings. Clock displays hou rs, minutes and
seconds. 10 minute limer. Clock kit $74.50
Money back guarantee
ORDER TODAY Timer kit, $54.50
OR WRITE Add $10 for clock case
FOR DETAilS $8 fo r timer case

REPEATER
CIRCUITS
MANUAL
If you're into FM, you'll want to have

this incredibly complete manual of FM
circuits. You don't have your own repeat
er yet? Well , you've been thinking of
it ... admit it. Some fellows even have
gone so far as to have a repeate r in their
car so they can extend the range o f their
hand units!

Th is book . over 300 pages long, has
just about every circu it that you could
possibl y want. Many of these have been
publi shed elsewhere, but many haven't,
too . And you can go out of your m ind
trying to find a circu it when you want
it . . . so here they are, all in one handy
place!

\\\ ~\\
-1 I I

Itll~;:.

6.95 Hardbound, $4.95 Softbound

r-:;-3 Magazine - -;et::O:UQh NH 034~
I Name' Call _

Address' _

II Citv S tate' Zip _

56.95 hardbound, 54.95 softbound enclosed
I fo r FM Repeater Circuits Manual.
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6.3V filament transformer may be wired in
series to give the required voltage. Diodes D I
through D4 form a full-wave bridge rectifier.
C I is a 7000 )1F filter capacitor (l used seven
100)1F capacitors in parallel.) Any combina
tion yi elding over 6000 )1F of capacity
should work to remove the ripple from the
bridge rectifier. Q l -Q2 fo rm a regulator
filter to regulate the +22 down to +13V.
when the transceiver is o n transmit, 25\V is
dissipated in Q1, so be sure to heat-sink it
well. Q2 will draw a healthy slug of current
under accidental short-circuit o f the output,
so heat-sink it well also . D5, D6 and the
emitter-base junction of Q2 set the o utput
voltage , and they must add up to the desired
output voltage (12 .0 + .7 + .7 = 13A V
output). Rl is used both as a surge-li miting
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James P. Weir, Jr. WB6BHI
5002 Barstow Street
San Diego CA 921 17

Fixed Base Operation of

the HR-2 Transceiver

he Regency HR-2 Mobile Transceiver is
a fine, high-quality piece o f mobile

2-meter FM gear. 1 However, its "no-frills"
design allows for quite a bit of individual
leeway in the modification o f the HR-2 for
base station use.

, Fig. 1. Ae power supply. Parts data - Cl-C7: 1000)1F SO V de; C8: SOO)1F SO V de; C9: 22)1F 2SV de;
Dl -D4 : IN4001 50 piv lam p; D5 : IN96 3 zener diode, 12V; D6: IN914 silicon d iode ; 11 : neon panel
lamp assembly ; Fl : lA slo-blow fuse ; Ql -Q2: 2N3448 or 2N30SS; Rl : O.Sn l> W; R2-R3: loolliw;
R4 ; lOOn l> W; Tl : 117V-16 to 19Va' 2A.

Power Supply

Since the lIR-2 o pera tes from + 12V de ,
the first order o f business is the design of a
power converter between wall juice ( 117V
ac and 12V dc.)Figure I shows the schematic
diagram of a supply designed to give 13.0V
on transmit and 13.4 V on receive. T 1 is any
transformer tha t wil l give 16 - 19V ac out at
2 amps. There are several compan ies? that
make such transformers. or a 12.6V and

.6PRIL 1972
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RG-58/U ADAPTOR

Pl-Z!l9 CONNECTOR

3/6 In , 0 .0 . GAS LI NE
COPPER TUBING

FLARE ENO SLIGHTLY

RG- !l8/ U COAXI AL
CABLE (AN'!' LENGTH)

~So-2" co...e-r••

00 NOT SHOAT COAX
BRAID TO TUBING HERE

MOUNTING FLANGEJ
(ANY SIZE )

Fig. 4. Fixed station antenna [or $1 .

a constant de voltage representing zero
frequency error. Pin I varies about this
voltage plus or minus depending on whether
the received frequency is high or low.
Decoupling filters R5-C I0 and R6-C II pro
vide the necessary isolation and meter multi
plication for a full-scale deflection o f MI at
+25 kHz frequency error.

II / 1/4 on 00 GAS LINEIV COPPER TUBING

19-3-'4 in.

Transmit Indicator

Under certain circumstances, a "trans
mit" indicator is useful. It may prevent
inadvertent keying of the transmitter o r a
stuck microphone button putting out un
wanted A J emissions.

Figure 3 sho ws the addition of the 3 parts
to the power supply for this "transmitter
on" light. When the current through R 1
increases above an ampere or so, Q3 is
turned "on ," and provides current to lamp
12. The current through the lamp is set by
R7 to give a normal, above normal , or less
than normal brilliance. Q3 is thermally
adequate for the most normal operations,

z

.,
330.1\.

NOMINAL

as J<.3'l~r;:-
2N3638 {

~---EXlSTINGCi'RCUTTRY - -,
13 14 1I 4 12

I.'" 11'02, 1

I e "T'C1I6 +12:5 I
'-'----".~I rtr IR5 - IOK"lI 11/4'" L_ 4

1 I

I RI 16 e ll b'?JJF
I 0 2 3 1

1.

0 1 IIF11>ov
1-1 I'

OV

1 TC
'" IL ---l

Fig. 3 . "Transmitter On " light modification . Parts
data - D7: 1N4001 diode; 12: 12V pilot bulb ; Q3:
DNP 2N3638 ; R7: 330,Q ~W nominal (see text);
RL1 : 12V relay.

Fig. 2. Installation of zeroing meter. Parts data 
RS, 10 kD. l' W; R6 , 22 kD. l' W; crc- r r . .01 fJF
SOV de; M1: SO- 0·50 J1A panel meter.

resist or and as a current-sensing resistor to
be used later. Do not use a lower valve for
C8 than 500 /IF, or the supply may oscillate
and se lf-dest ruct Q I and Q2 . Power co nnec
tions are mad e 10 pins I (ground) and 3
(+12) of a fem ale 4-pin Jones plug (note 
the instruction manual shows pin ] to be
+ 12 and pin 3 to be ground - it might be
wise to check the internal wiring of your
IIR-2 before you hook up the power cab le.
Mine was wired the opposite from the
manuaL) The ext ra pins (2 and 4 of the
Jones po wer plug) will be used later as
output to the zero-center meter.

.,
( SEE FIGURE I )

Zero-Center Meter

Another "frill" useful as a base station
accessory is a meter in the discriminator
circuit to detect the relative error o f other
stations or for "zeroing" another transmitter
frequency. Figure 2 shows how this modifi
cation is accomplished. lC 102 is the original
discriminator, with o utput at pin I . Pin 2 is
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but you may wish to heat-sink the device or
use a heft ier device if you are particularly
long-winded. A 12V relay (shown on the
schematic inse t) may be substituted in place
of t he light to control o ther functions, such
as +1 2 to an external power amplifier, a
IIOV light bulb , o r other "power" devices.

Antenna

Since the use of the t ransceiver as a base
sta t ion is an off-a nd-on thi ng, no great pa ins
were taken to make the ultimate in gain or
ma tch with the base antenna. Figure 4 shows
how a dollar 's worth of goodies (except
cable) makes a fair ly respectable antenna
wit h a resaonble vswr (less than 1.5 : I ) across
the 146 - 14 7 MH z band (less than 2 : I from
144-148 Mllz). Tuni ng is non-critical, and
the gain is slightly super ior to the more
complex groundplane'" . The basic const ruc
tion is that of a coaxial sleeve monopole .
One-eighth in. copper gas line is used for the
radiating element and 3/8 in. gas line is used
fo r th e sleeve. These lines are available at
your local auto parts house or "do-it-your
self" handyman shop for about 25¢ a foot.
The S0239 - PL259 are standard items at the
local surplus shop or radio pa rts shop.

Construction
The photograph shows the completed

base station . A 7x 2x 13 in . chassis was
selected so that the t ransceiver could be set
on it to fo rm the base plate . The power
supply co mponents arc mounted in back of
the transceiver on the chassis, and the
underneath of the chassis is almost entirely
taken up by filte r capacitors. Figure 5 shows
the drilling tem plat e I used to drill and
punch the chassis.

Comple ted unit.

APRIL 1972

POWER POWE R
XISTOR XISTOR

0' 0, LINE

BO OB
jXfMRI

BOOB
(!)

C

° 0,,
GROMME T@B FUSE@o

r - - - - - - - - --,Etl e I+ ---<:8 ;
I
I

I , r ~.62~ in

I
I, e I

8:)---8:) I
I

r+~,J-4 7~ ",,-I : 2 .2:!1 ,no
L_ .... .... _ _ _ ~ ..... .J

"" L ~ L-'

C
.5 in-l ,75 'n,

(1) I METER I
ON-Of"F AO OA

8 P ILOT LIGHT

HOLE CHART

S Y" SIZE (DIA) QTY

A li B ,n 2, 1/ 4 on 9

C 3/8 in. 2

0 1/2 ,no ,
, A

Fig. S. DrilHng template [or home etetion adap tor.

Layout and pa rts placement may vary
widely fro m my design ; there are no cri t ical
parts placement problems with a dc power
supply such as this one . However, keep C8
close to the base of Q I to avoid the
aforemen tioned stability problems.

Final Test

Before plugging the t ran sceiver in , load
the power supply output wi th a IOn lOW
resistor and measure the de voltage . It
sho uld be 13V + the tolerance of your zener.
No load voltage shou ld be 13 .4V + the
tolerance . A final check of the antenna vswr,
and your excellent mobile rig is now an
excellen t base stat ion also.

. ..WB 6BIII
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Over-the-shoulder, mobile, or at home
Completely transistorized, compact, portab le.
Capacity for 6 channels. Built-in telescoping
antenna, and connector for external antenna.
Use barefoot or with accessory amplif ier. Ex
ternal 12 V DC or internal ni-cad batteries.
built-in 120 VAC battery charger.

GENERAL: • Freq. coverage: 144-148 MHz . 6 channels, 3
supplied • Push-to-talk Xmit • DC Drain : Rev, 45 rnA;
Xmit, 450 mA . Size: 5-3/S" x 2-5/ 16" x 7-1/S", 3-3/4 lbs,

RECEIVER: • Transistorized crystal -controlled su perhet . l st
IF : 10.7 MHz, 2nd IF: 455 kHz . Ant. Input Imped : 50 ohms
• Sensitiv ity : 1 llV or less/20 dB S+N/N • Audio Output:
0.7 W. Built- in speaker.

TRANSMITTER. RF Output over 1 W • Freq. nev. adj. to
15 kHz max., factory set to 5 kHz.

Versatility plus! . . . in a

2 Meter fM Transceiver

AA-22 Ampl ifier $149.95
MMK·22 Mobile Mount $6.95
BBLT·I 440 Hustler Ant. $27.95

Complete with: Dynamic Mike,
O-T-S Carrying Case, 120 VAC
and 12 VO C Cords, Speaker/
Headphone Plug and 10 Ni-Cad
Batteries.

GENERAL. Freq. coverage:
144-1 4S MHz • 12 channels,
3 supplied . Push-to-talk Xmit
• AC drain: Rev, 6W; Xmit,
50 W • DC drain : Rev,O.5A;
X mit, 4A • Built- in Pow er
Supply: AC, 117V 50-60 Hz;
DC,13.5V±10% . Size: 7·71S"
x 2-3/4"x 10-1/4", 8-1/4lbs.

T RANSM IT T ER: • T ransi storized w ith 6360 output tube .
RF Output: over 10 W • Freq. Dev: Adj. to 15 kHz max. •
Freq. Stability : ±_001% or less • Output Imped: 50 ohms.

RECEIVER : • Completely transistorized, crysta l-contro lled
superhet . Intermed. Freq: 1st 10. 7 M Hz, 2nd 455 kHz .
Input Imped : 50 to 75 ohms . Sensitivity : O.5I1V or less/20
dS qu ieting; 11lV or less/30 dS S+N/N at 10 kHz dev., 1 kHz
mod. • Audio Output, 0 .5 W. Spurious Sens., > - 60 dB.

EXCEPTIONAL QUALITY ...

VHf fM Transceiver

Includingtransceiver, 3
channels supplied, mobile
mount, dynamic mike and
built-in AC-OC power supply.

Accessory BBLT·1440 Antenna:
Hustler 3.4 dB gain $27.95

R L D A E 0 PANY I~~ 540 Richa rd St., Miamisburg, Ohio 45342. . R K C M ~~$ Phone, 15131 866.2421 • Te lex, 288-017



The entries in th is list are co rrec t as nearly as we can
ma nage right down to press time for this issue . Between
indifference on the part of repeater managers and clubs
toward getting their repeaters listed, a daily change in
channels and the appearance of new repeaters o n an almost
daily basis, no list can ever be perfect. The list presen ted
here is by far the most up to date available anywhere . ..
and you merely have to keep tab on the repeater update
column in the monthly 73 new spages Ito <keep this list in
near-perfect shape .

We ask that you take it upon yourself to let us k now at
73 if you find any errors in the list ings presented ... or if
you hear of any repeaters corning on the air that we do not
have listed .. . or any changing frequencies . . . o r going off
t he air. Send us a card, a QSL, a note, a letter , o r even a
rad iogram via the traffic nets ... but send. The more
accurate we can keep this list the more valuable it will be to
everyone . . . and the more fun we will all have with
FM .. . the Fun Mode .

Repeater access methods are listed so : T1.95 means tone burst, 1950 Hz;
W1.7. whistle-on center frequency 1700 Hz; TT. touchtcne access lconsult
repeater club for access code); PL, private line (consult repeater club for exact
frequency or reed number). Frequencies are listed so : figures in the last column
(e.g•• 34-94) refer to the 146 MHz segment of the two meter band. If different
segments are used in the input or output or both, frequencies are listed with UHF.
six meter, ten meter or 220 MHz frequencies.
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ALABAMA K6MIA Redding 145.22 147.20
KSQ FO Redwood City 11.8 51.90 51.35

146.31A 146.49F
WA4AHX Albertville 34-94 WB6ZRR Richmond 146.40 145.47

20-76 wtiGDO Rio linda 34- 94
WB40EX Birmingham 34- 94 WA6UGY Rio linda CLOS EO
W428A Demopolis W1.8 34-94 WA6J CW Sacramento 146.? UHF

W1.8 52.76 52.525 51.00 UHF
440.00 449.00 K4TXK/6 Sacramento 52.76 52.525

K4SPP Green Mt. 146.94 141.54 52.76 443.00
K41 QU Huntsvi lle T 46-94 52.525 443.00
WB4QEV Mobil. 34- 94 WBA QU Salinas 146.60 147.60
W4JNB Muscle Shoals 34-94 WAGaTH San Bruno 11 .90 51.35
W84QFR Phenix City Wl .S 28-88 WBGOns San Jose n .• 16-76

449.60 444.60

ALASKA
WA6U FE san Jose 04-52
K6GWE San Rafael 10- 70

448.25 443.25
Anchofllge 34- 94 145.10A 146.70F

WA 6U6M San Rafael 51.00 51.00- Nome 34-94
51.30 51 .30

WB61 AG San ta Clara 12.55 34-94
W6AEX Suisan CLOS ED

ARIZONA
WBBWYI Vacaville 12.1 51.60 51 .00
K6JG E Watsonville 146.928 147.60

WA7HUH Globe CLOS ED
WA7KUM Globe CLOS ED
K7ZMA Kingman 34-94

SOUTHERN CALIFORNIAWA7CEM Phoenix 34-94
16-76

449.30 445.30 K6SY U Anaheim 52-1 9K7VOR Phoen ix 94-28 145.62A 145.49FW7AJ U Prescott 34-94 K6APE Bakersfield T1.7 145.25 146.75
16-76 WA6UJK Bakersfield 145.1 55 146.90WA7KYT Sierra Vista CLOSED WBGS LR Blue Ridge 146.94 449.15K7PQI Tucson 34-94 146.46 449.15

ARKANSAS
146.94 449.475
146.46 449.475

WA6FNT trestnne 94-94
76-76

WA5YUT Ft. Smith 34-94 46-46
34-34W5ZF Hot Springs 29- 88

WB60 PG Exeter 11.8 16- 76W501 little Rock 34-94
12.2 145.20 146.82

K6SJ F Soleta 146.16 146.995
WB6ZDI Hollywood Hills 146.61 147.33
W6AO E Idyllwild CLOSED

NORTHERN CALIFORNIA W6FNO Johnstone Peak 82-70
WA6CHZ La Crescenta 145.15 146.49

W6CX Alamo 147.80 147.06 K6CPT LosAngeles 145.66 145.30K6KDU Auburn CLOSED
WGTI Castro Valley 147.96 147.18 147.28A 145.30F

WA6F LH Los Angeles 146.22 147.39WB6DGJ Eureka 34-94
WB6QVV Forest Hills Tl .8 51.60 51.00 K6MYK Los Angeles 146.98A 145.22A
WB6HYl Fresno 34-94 WA6NUD Los Angeles 34-94

146.34 52.525 K6R OC Los Angeles CLOSEO RACES
52.525 146.94 WB6TXX l os Angeles 224.82 221.70

WSJPU Fresno 51.725 51.1 25 WA6 UJS los Angeles 52.76 52.525
14S.12 147.71 52.525 449.95
146.85 147.71 WA6UPB Los Angeles 145.17A 147.66A
44B.OO 449.93 221.94 146.66

WA6ROY Fresno 146.46 147.84 WA6Z0C Los Angeles 224.82 221.74
WA6UGS Grass Valley T2.25 34-94 224.82 146.40
WASZOF Kentf ield CLOSED WB6VYT Los Angeles 224.82 146.40
W6000 Los Altos 146.85 147.71 WA6TOO Mt. Wilson 145.425A 146.40A
WB6UR Los Gatos CLOSED WA6ZNL Norwalk CLOSED
WB6EMJ Merced 06-76 WB6GUA Palmdale T1.8 34-94
K6 LY Monterey 37-97 WB6Z0N Palos Verdes CLOSED
WB6lD I N~rth Highland 16-76 WA6URI Riverside 16- 88
WA6 RYO ~o . Sacramento 80-20 WA6 LN U Saddle Peak 221.63 223.0OAWBGAAE tlakland 20- 60 WA6TIC Saddle Peak RllY 58- 70Tl .95 94-94

WA6AlV San Bernardino 11.8 34-85449.50 444.50
WB6NOJ Oakland T 51.70 51 .075 WBGWLV San Diego T2.1 .PL 34-85

5UM 51 .07 445.25 449.50
WB6QEO Oakland CLOSED WasD San Fernando VUy 440.50 445.50
Kssm Oakland 11.8 34-94 WB6TSO San Luis Obispo 20-80
K6YVY Oroville 34-94 K6TAl Santa Barbara 34-94
WA6TSM Palo Alto 13- 73 WB6YlV Sanliago Peak CLOSE D

448.45 443.45 WSFHF Santiago Peak CLOSE D
WA6YCl Palo Alto CLOS ED WB6lRQ Sierra Peak CLOSED
W6ECE Paradise 147.00 146.49 WA6SlN Sulfur MIn. T1.95 28-88WB6SXC Petaluma 145.98 146.90

448.60 443.60
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Suggested
Amateur
Net Price

STANDARD COMMUNICATIONS CORP.
639 North Marine Avenue. Wilmington. California 90744 . (213) 775·6284

Frequency 143-149 MHz
(2 M Hz spread)

Number of channels 5
Supplied with 146.94 simplex.

146.34/.94 (same plug in
crystals as S R-C826M)

R.F. Output. . 1 watt minimum
Sens itiv ity better than 0.4

uv/20 D B 0 .5.
Audio output. 500 mw
Meter monitors battery voltage on

Tx. S Meter o n Rx
Current drain 400 maTx.

15maRx 5B Y
Size. s:¥e" high x 3" wide. x 10/8" dee p
Weight 24 oz.• less

batteries
O ptions: exte rnal mic , or mic-speaker. st ubby flexible

antenna, desk top charger. leather case.

NEW 2 MET ER FM T RANSCEIVE R Model SRC· 146

Consider the new V H F·F~1 hand held Transceiver by Standard Communications Corp.. with ex
elusive Astropoint design. For complete specifi cations and the name of your nearest dealer. write:

•



p01lV'erfui perforlDers ...
reasonably priced ...

high poW'er
flD BlDplifiers by TelDpo

A. TPL802 (80W out)
TPLl002·3 (1 20W out )

True powerhouses. l OW input gives a guaranteed 80 or
120W output (In fact, typi cal output runs as high as
140W). Operates directly from a 12 VDC power source.
Antenna switching is automatic when as litt le as 1.5W of
RF drive is appl ied. The am plifier incorporates Balanced
Emitter t ransistors and state of the art design practices.
making it virtually immune to destruction due to high
VSWR or misloading conditions. Featu res include TH REE
40W output transistors (i n the TPll002·3) plus one 40W
driver t ransistor, low loss input coax co nnector (complete
with RF cable). low loss solid stale antenna switch (.5 db
or less typica l) and Spurious response: - 60 db typo All
amps include a bu ilt in power output monitor for use with
a Remote Control Head and may be used anywhere in the
2 meter band without the necessity of retuning. On ly 9%"
x 41/2" x 3", theTPll002·3 can be installed almost any
place. Since there are no switches or meters, it may be
mounted under a seat, in the trunk or in a desk drawer.
Power output 120W. Input voltage: 13.8 VDC. Current
required: 15·17 amps. Drive required: 5·25Wfor I OQ·140W
out. Price TPll002·3 $220.00 TPlB02 $165.00
B. TPL502
A superior quality VHF FM two meter power amplifier.
On ly 6112" x 31/z" x 3", yet contains all the featu res of
the TPL 1002·3 and provides a minimum of 45W outpu t
and typically SOW. Price $99.00
I he above amplifien; are COmpletely compatible wittl the follow ing
transceivers; Tempo FMV & FMA I Sblldard 806, 826 I Regency

HR·2 I Rosswhite RWB I Te lecom I Drake Ml I Comcralt CTR·144
I Simpson Model A I Sonar 3601 I IC20. IC2 l I or any other
5-25W XCVR.

Hi-power amps ior hand i-talkies & 1-3W xcvrs
C. TPL252·A2
Unbel ievably small .. . but outperforms many of the big
ones. 1-3W input delivers an easy 2SW power output.
Only $85.00
A. TPLl002·3 B ( 1·3W in / IIOW out)

TPl802B ( 1·3W in /BOW out)
TPL502 B ( 1·3W in /45Woul)

Offering a variety of power inputs/ou tputs, but all with the
same superb TPL features.
The above amplifiers are comp letely compati ble with the followmg
t ra nsceivers: Tempo FMP / Standa rd 811 & Handt-talkie / Motorola
HT200 & HT220/0rake TR22 / Sonar 2307 l and any other lW·3W
transceiver or hand i·ta'kie witfun their freq uency range

UHF Power amps

TPL445·30
(4W in)

TPL445·30B
(IWin)

1 or 4W input minimum 30W output. 4S0 MHz UH F.
Same features same superior quality as TPL 1002-3,
including low loss solid state antenna switch. Ideal for
use with 1 watt handi-talkie or other ION power UHF
transceivers.

TEMPO OFFERS THE MOST COMPLETE LINE OF SOLID STATE AMPLIFIERS AVAILABLE
MODEl POWER POWER BAPID PRICE
NUMBER INPUT OUTPUT (min)
T PL 1002-3 5 t o 25W 10 0 ·1 3 5W 2M 220.00
TPL 1002·38 1·3W SOW 2 M 235.0 0
T PL 8 0 2 5W SOW 2 M 165 .00
TP L 802 8 1 t o 3W SOW 2M 18 0 .00
TPL 502 5 t o 15W 35·55W 2 M 99.0 0
T PL502 8 1 to 3W 4 5W 2 M 125 .00
TPL252-A2 ' W 25W 2M $ 8 5 .00
T PL445 ·10 1 to 2 .5W ' 2W 440MH z $ 125.0 0
TPL4 45·30 4 W 3 0W 4 4 0M Hz $ 21 5 .00
TP L 44 5 ·30B l W 30W 440 M H z $ 2 35.0 0
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TEMPO/lma

11240 W. OlympicBlvd., l osAngeles, Cal if. 90064
213/477-6701

931 N. Euclid, Anaheim, Cal if. 92801 714/ 772-9200
Butler, Missouri 64730 816/ 679-3127

TEMPO ... available from
these select dealers

HENRY RADIO 11240 W. O tympic Blvd .• l os
Ange les , Ca . 9 0 064 477 ·6701 · 9 3 1 N. Eu c lid Ave .,
:7:-~ij27' Ca . 92801 772·9200 · Butler, Mo. 64730

ADIRONDACK RADIO SUPPLY 185 W. M ain St .,
Amsterd am , New Yo rk 1201 0842·8350
ADIRONDACK RADlO '& TV SERVICE l ewis . N .Y.
129 50 . 8 73·2054
ADVANCED ELECTRONICS 804 Du pont St .,
Be ll ingh a m, Wash . 9822 5 734 ·3 4 00
AMATEUR ELECTRONIC SUPPLY 4828 W. Fond
d u Lac. M i lwaukee. Wi s. 532 16. 442·4200 ·
179 29 Eu c lid Ave., Clevela n d , Ohio 441 12,
48 6·7330
AMATEUR RADIO CENTER 2805 N .E . 2nd sr .,
Miami . Flo rid a 33 13 7 374 ·4 10 1
AMATEUR RADIO SUPPLY 621 3 13th Ave. S.,
S e a tt le , Was h . 98 108 76 7 ·3 222
BRISTOL RADIO ELECTRIC 420 Ho pe St reet ,
B r isto l , Rh od e Isl an d 02809, 253-7105
STAN BURGHARDT 3 15 10th Ave . N W ..
Wate rt own , S.D . 5720 1 886·3767
COMMUNICATIONS WORLD 4788 Sta te Road .
Cleve land, Oh io 44 109 39 8-6363
DERRICK ELECTRONICS 108 E. EI Paso, Broken
Arrow, Okla. 7401 2 25 1·9923
DOUGLAS ELECTRONICS 111 8 S. Staples , Co rpu s
Chr isti , Texas 78404 883·5 103
EO JUGE ELECTRONICS, INC., 3850 S. Freeway ,
For t Wo rt h , Texas 761 10 926·522 1
ELECTRONIC CENTER 10 7 3rd Ave. N .,
M inneapolis, Minn. 55401 338· 84 6 1
ELECTRONIC DISTRIBUTORS 1960 Peck sr .,
Muskegan, M ich . 49441726-3196
ERICKSON COMMUNICATIONS 4657 N.
Ra venswood, Chicago, III. 60640 334-3200
ELECTRONIC EXCHANGE CO., INC. 608 Papworth
Ave ., Suite "B" , M et a ir i e, L a. 7000 5, 834 ·9000
FRECK RADIO & SUPPLY 38 Biltmore Ave.,
Ash ev ill e, N .C. 28801 254·955 1
HARRISON Rt . 110 at Smit h , Farming da le, N .Y.
11 735 293·79908 Barclay St., N .Y. C ity 227·7922
HAM RADIO CENTER 8342 Olive Blvd ., St . Lou is ,
M o . 6313 2 993 ·6060
HAM RADIO OUTLET 999 Howard Ave.,
Burlingame, Ca . 94 01 0 342-5757
HIRSCH SALES CO. 2 19 Calif . Dr .. wruta m svme.
N.Y. 14 221 632·1189
INDUSTRIAL DISTRIBUTORS 1209 S. Indust r ial
Av e., Da ll as, Texas 75207 742-857 0
JRS DISTRIBUTORS 646 w. Market 51.. York ,
Penn. 17404 854 ·8624
KASS ELECTRONICS 2502 Town ship line Rd ..
Drexe l H ill , Penn . 19026 449-2300
LAND OF ELECTRONICS 400 S. Main ,
Lom bard , I ll. 60148, 495·1 234
MADISON ELECTRONICS 1508 M c Kinney Ave .,
Houston , Texas 77002 22 4· 2668
PORTLAND RADIO SUPPLY 1234 S W . Stark St.,
Portl and , Or . 97205 228- 8647
RADIO COMMUNICATION CO, 10,000 Alk ire
St ., Arvada , Col o. 80002, 466-3000
RADIO DISTRIBUTING CO., INC. 121 2 H ig h s i .,
Sou t h B end, Indiana 46624 288·4666
RADIO, INC. 1000 S. Main, Tu lsa, Okla 74 119 ,
587·9 123
RADIO SUPPLY & ENGINEERING CO. 85 Selden
Ave., Det ro it , M ich igan 48201 831 ·3175
SIMON SlOE BAND CO, H olland M ountain Road ,
Oak Ridg e, N .J . 07438 697· 4246
WEBSTER RADIO 5755 E. Foun t a in Way, Fresno,
CA 93727 29 1·66 13
WESTERN RADIO 1415 India sr., San D iego, Cali f .
92101 239-036 1
WORLD RADIO LABS 34 15 W. Broadwa y, Counci l
Blu f fs , Iowa 51501 32 8 ·18 5 1

TEMPO/Imp
The 3 watt portable from Tem po is the fmp. T ru ly
mobile, the fm p gives amateurs 3 watts, o r a batter y
savi ng % watt , FM talk powe r a ny place at an yt ime.
With a leather carry ing case included , th is tittle
transceiver will opera te in the fie ld , in a car, o r a ho me
wi th an accessory AC power sup ply . The battery pack
is of course included . The pr ice ... $ 22 5.00 .

they're both
TEMPO...they're

both
value leaders

The Tem po trna is t he top of t he T empo V H F tine .
Th is transceiver offers all of the famous Tempo
c uautv and performance at 25 watts of power o utput .
The un i t also features a low power position for 10
watts o utput to conserve battery power. He re is a true
value in VHF FM; Tem po presents high power
opera tion for only $349.00 .
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WA6TTl Silver Peak 34-94 HAWAII52.525 146.94
146.94 52.525 KH6EOF Honolulu 20~80

W8 60PH Visalia 51 .336 52.80 52 .525 53.52
449.15 444.15

KH6EOR Lualualei 16-94

COLORADO
KH6EOK Mt. Haleakata 34-94
KH6 EOL Waialua 20-BO
KH6FOX Waikiki 16- 76

W01A Boulder Tl.8 16-76 KH6NLH Waipahu 16- 76
444.55 449.55

IDAHOWB0ERV Buckhorn 25-85
WBJGL Easrle Rock 07 -67
WA0BAG ColoradOSprings 16-76 K7ZZL Deer Point 34-94
W0WY X Colorado Springs 34-94 Orofino 34-94

16-76
53.00 52.525 ILLINOIS444.45 449.45

WA0NVU Denver UH'
KeOVa Denver Tl .8 146.82 147.30 WA9EAW Aurora CLOSED
WA0VVC Denver 444.35 449.35 WA9WVA Batavia CLOSEO
WA0VUO Denver 04 -64 WA9GC K Bloomington 22 -94
W0PRZ Grand Jet. 145.32 146.94 WA9DZO Chicago PL 10-85
WA0SNO Pueblo 34-94 WA9DZT Chicago T1.8 52.76 52.64

28-88 WA9EAP Chicago Mobile 147.45 147.7 5
K(lPHF Pueblo 28-88 Base 147.50 147.75

WA90RC Chicago 16-76

CONNECTICUT
Chicago 147.40 147.81
Chicago Tl .B 34-88

WA1KHK Avon 28 -88 W9MJL Danville 22-82
WAlJ TB Bridgeport 31 -B~ WA9TEC Decatur W2.2 146.34 449.60
WINHK Columbi,'l (CO) 145.47 147.09 449.60 146.90
WA 1KGB Farmington 37 - 97 WI.5 146.28 449.60

449 .60 146.88KlIGF Groton 19-94 WB9ADW Genoa 13- 76WAINOP Naugatuck 444.2 449.2
WA1KGO New Haven 01-61 WA9SGJ Graymont 16-94
W1COO Rid!Jefield 441.85 446.85 WA9EAT Joliet 146.28 146.987
WA1KGK Trumbull 16-76 WA9EAE Oak Lawn CLOSED
WICH Torr ington 443 .80 448.80 WB9AEF Peoria 34-16WA1KHA Torrington 25-85 WA9EAM Petersburg 34-94WA1KGO Vernon 19-79 W9FBS Rockford 82-94

52.16 52.525 W9DGV Rock Island T1.8 34-94
443.3 44B.3 34-16

W9YIY Troy 16-16
DELAWARE WA9WVB Urbana 34-16

WA9L1V Waukeegan 145.95 146.55
K3SVA Delmar 22-82 WB9HWS Western Springs n .o 04-64

K9CLW Winnebago CLOSED

FLORIDA INDIANA
WB4KVV Boca Raton T 34-16 WA9WVC Anderson 22-82W41KB Ch ipley 34-94
W4AB Ft. Lauderdale 22-82 W9ZPP Evansville 52.92 52.515
WB4EOU Ft. Walton Beach Wl.8 29.44 29.64

WA9EAU Ft. Wayne 34-16
WB4KLT ft. Walton Beach T1.8 34-16 34-94
WB4KNQ Merritt Island 28-88 28-16

443. 10 448.10 W91NX Ft. Wayne 28 -88
WB4HAA Miami 34-16 52.68 53.88

448.20 146.16 WA9HRK Indianapolis 46-88
WB4GLK nkeecncbee 34-94 K9LEH Indianapolis 34-16

94-16 K9JSI La Porte 22-82
WB4QEl Orlando 34-76 W9CS' Michigan City T1.8 orPL 31 -91
WB4QER Panama City W2.0 34-76 K9SJI Muncie T1.7 34-16

WB9ADD Schereville CLOSEDWB4QEQ Pensacola T2.2 34-16 W9EHZ Scnerevtne 34-91WB41ES St. Petersburg CLOSED
Starke 34-94

IOWATallahassee 34-16
WB4HAE Tampa 34-76

WA9VVA Cedar Rapids n.o448.20 146.16 34-94
WB40EN Tampa 441.10 449.10 146.34 445.52

445.52 146.94

GEORGIA WA9VVD Council Bluffs 22-82
K91XA Des Moines W1 .2 34-94
WAl!SNS Waterloo 34-94

W480C Atlanta Tl .8 34-16 KANSASW4DOC Atlanta 22-82
WB4NST Atlanta CLOSED
WB4KLM Augusta 34-94 WA0AMR Kansas City 34 -94
W4VO Ho rne W 34-94 52.70 52.525

46-94 KOOK I Kansas City 52.88 52.525
W4RRW Smyrna 28 -88 448.10 449.10
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With Apologies To The
Crystal Manufacturers

Of The World ...

ANNOUNCES THE

COMPLETELY SYNTHESIZED FM-27A

2 METER FM

WITH 80.000 FREQUENCY

COM81NATIONS WITH NEVER

A CRYSTAL TO PURCHASE

-

FM ·27A
$449.95 Complete with Noise Cancelling
Microphone and Antitheft M obile Mount

Only the FM-27A offers the 2 Meter FM'er the complete freedom of
frequency-receive and transmit-with accuracy and stability comparable
with conventional crystal control.

In addition-the FM-27A provides the hottest performing receiver and most
conservatively rated 25 watt transmitter on the market.

. See your Clegg Dealer today or write or phone our factory for detailed data
sheet on the fabulous FM-27A.

tfi!ifr%~ _e~_D_I_VI_S_'O_N__
~ 3 0 5 0 H em plan d Road..._.,...

Lancaster, Pennsylvania 17601

Tel : (7 1 7 )2 9 9 - 3 6 7 1 • Telex 84-8438
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MAGAZINE FM ISSUE
SPECIAL

A dUGE EXCLUSIVE

THIS MONTH ONLY ... ON ALL SALES OF NEW FM EQUIPMENT DURING
THE 73 MAGAZINE FM MONTH, JUGE ELECTRONICS WILL GIVE A FULL
ONE-YEAR WARRANTY, WITH THREE OPTIONS:

1. We will repair in our shop free of charge, any defective unit returned to us
freight prepaid.

2. Send your unit to the factory, prepaid, we'll pay their bill.
3. Have it repaired locally , send us the defective parts, and we will replace them

to you. Sorry, we won't pay local labor charges.

Place your order today. Please send cashier's check or money order ... for COD
include 10% deposit. Mastercharge or Bankamericard accepted (send card number
and expiration date. On Mastercharge send small "interbank" number shown above
your name.) All in-stock items shipped the day your order reaches us.
Urake TR-22 6-channel transceiver $199.95 Regency HR·2A 15 watts out $229.00
MM K-22 mounting bracket for TR·22 6.95 HR-2$ base transcen 349.00
AA·22 XmitJReceive amp for TR·22 149.95 HR·2M$ mobile trensean 319.00
ML-2F Marker Luxury 12<:hannels 329.95 Standard SRC.826M12.channels $339.95
Dy-Comm "C" amplifier $59.95 SRC-146 "talkie" 279.95
"0" lOW in, 40~50 watts output 99.95 Swan see opposite page for prices

•.~~.~~~~. 2~3050wans output ~.:~ Tempo FMA $349.00
. - In. 90- 20watts output "95'00 Tempo FMP 225.00

" , 0-0" lOW in. -0' wattscoutput 75·00 Tempo FMV 249.00
Power supply runs' -0 on A . . . . . . .
Crystals for Swan. Regency. Drake. Tempo 3 .95

Our own 4 Amp unregulated power supply for any above 10 or 15 watt rig, $19.95

"JUGE" rhymes with "huge," and that's the way we'd like to think of our service.
We've been in the Amateur business now for eight years, and have built our
reputation for service and assistance to our customers. Take advantage of this
unusual offer ... we bet you'll become a regular Juge customer.

ED JUGE ELECTRONICS, INC.
3850 SOUTH FREEWAY

FORT WORTH, TEXAS 76110

Phone : 18171 926-5221

APRI L 1972

Hours: 9:00-5:30 Tues. thru Sat.
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Been denying yourself all that great fun so
many ot her amateurs are having with their
rock- solid , through-the-repea ter conta cts?

Delay no longer! Hasten to yo ur SBE deal
er. Veri fy t hat the brill iant new 58-144
has more channels.. -greater power output
.. -sta rts your enjoyment now by includ ing
three sets of cryst als on popular repeater
frequencies and a high quality, SBE ex
elusive dynamic microphone without extra
charge. Add a sizzl in g, double-conversion
receiver and a co m bo " S" and out put
meter with big lighted sca le that also saves
yo ur battery by showing when the trans
ceiver is ON.

Confirm the price then make the deal.
Lose no time in securing thi s book -size
beauty under yo ur dash with the tiltable
mounting bracke t suppl ied. Then, power
on! ENJOY!

58-144 2 meter fM

TRANSCEIVER

12
CHANNELS.
BACK UGHTED
NUMBERS

SUPPLIED
WITH
3 SETS OF
CRYSTALS

LARGE
SCALE METER,
COMBO,
"S"/ OUTPUT

SUPPLIED
.WITH
DYNAMIC
MIC.

IN STOCK

AT FRECK

for

immediate

delivery

Tenny Freck W4WL
Harvey Nafjons W4VOV
Sandy Jackson - Mgr.

38 Biltmore Ave..
Asheville, N .C. 28801

(704) 254-9551

66

BEFORE YOU TRADE - TRY US !
Bank Americard - Master Charge

Two points to serve you

FRECK RADIO SUPPLY
Serving the area since /928

Bill Ingram .. Mgr.
3008 Spring Garden St .
Greensboro , N .C. 27405

(919) 294·2311
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the new Swan FM 1210·A

Bi1l I ngram - Mgr.
3008 Spring Garden St.
Greensboro, N.C. 27405

(9191 294-2311

Tenny Freck W4WL
Harvey Nations W4VOV
Sandy Jackson - Mgr.

38 Biltmore Ave.,
Asheville, N.C. 28801

(7041 254-9551

Serving the area since /928

Two points to serve you

Swan adds another d imension to 2 meter FM operation.
Now with Swan 's new indepe ndent switching tor transmit
and receive tun ing (shown at r ight! , combined with
capacity for 12 receive and 12 tra nsmit crystals , the FM
121 o-A provides the capability fo r 144 cha nne l combina
t ions. With this wide selection of chan nels. cro wd ed
frequencies and unwanted QRM are virtually eliminated.

Selectivity has been greatly improved with the add ition
of our 16.9 mc crystal latt ice filter that provides substan
tially greater rejection of adjacent channel interferen ce.
Extensive testing has shown tha t the new Swan 121().A has
select ivity equal to any 2 meter t ransceiver on the market .
at any price.

The power o f the FM 1210·A is rated at 10 watts output
wh ich . with the proper antenna. provides you with rel iable
communications. The output transistor is protected against
damage from an improper load by an automatic protection
circui t .

Each crystal has its own trimmer capacitor fo r exact
frequency ad justment. In add it ion. the FM· 12 1G-A is the
ON LY 2 meter transceiver to provide a cry sta l oven for
supe rior stabili ty o n those cold mornings.

Receiver audio to internal speaker is rated at 2 watts.
almost twice that o f mo st other 2 meter units, for loud
clear recept ion o f the stat ion you are working. Provision
has been made for the add it ion o f an externa l speaker, and
the re is externa l keying for an amp li fier.

BEFORE YOU TRADE - TRY US!
Bank Americard - Master Charge

6 7

As litt le as $10 per mo . on Swan 's new
Revolving Credit Serv ice thru Freck.
$26 d o wn, $ 10 m o . o n u npa id ba lance . A n nual per
c e n tage rat e 18 %.

FRECK RADIO SUPPLY

IN STOCK AT FRECK

APRI L 19 72

FM 1210-A
SPECIFICATIONS
• Frequency coverage 144-148 me.
• Number of channels : 144 112 rev, 12 xmt .

independent sw itchi ng).
• 8 crysta ls are incl uded as follows : TRANSMIT:

146 .22. 146.34, 146.76, 146.94. RECE IVE :
156.28,146.88,146.76,146.94.

e Modutanon: frequency modulation (phase type).
• Transmitter cont rol : push to talk on micro

phone .
e Power source : AC 117 vo lts 50-60 cycles, DC

13.5 volts =10%.
• Dimensions: 8%" x 7" x 3".
• Weight : 8% Ibs.
• Furnished w ith unit : dynamic microphone, a n

tenna co nnector p lug, spare fu ses and lamps, AC
power supply, DC power co rd, and mobile
mount ing brac ket.

Receiver
e Type : superheterodyne, dual conversion 16 .9

mH z and 455 kHz IF.
e'nput impeda nce : 50 to 75 o hms.
e Senstuvt tv : 0 .5 uv for 20 db quiet ing. 0 .25 mv

for 12 d b SI NAO.
elntermodulat ion : greater than 55 db.
eAudio output : 2 watts at less than 10% d istor
tion .
etmece response : - 55 db.
e Squetctr thre shold : less than 0 .3 mv .
e Adjacent c ha nnel rejectio n : - 55 db.

Transmitter
e Fully so lid state, no tubes.
e RF outpu t power: 10 watts nominal.
e Frequency deviat ion : phase type, fac tory adjust -

ed to 5 kHz. 0 0

e Frequency sta b ility : +.00 1%, - 30 to +50 C,
oven con tro ll ed .

e Sourtous & harmonic radiation : - 60 db mini
mum.

e Freq uency mul tiplicatio n : 12.

for immediate delivery



W2G HR Hun ler Ml. 28-88W7CX Reno 147.85 UHF
28-91UHF 146.20
28-8 5WAINHV Reno 34-94

WA2 PDJ Huntington U 25 -85147.00 146.9 4
WA2UZE Huntington 1I 52- 76K1TNU Reno 146.94 51.60
WA2BXK Hyde Park 441 .00 446.0051.0 146.94
W2CXM IthacaK1UG T Reno 12.4 146.94 147.48 34- 94

34 -94 WA2UWK Jamestown 34- 94
K7VJZ Reno 146.94 52.525 28-88W2WJS l ong Island 441.6552.525 146.94 446.65

NEW HAMPSHIRE
WA2UYP Mt. Beacon 44 1.15 446.1 5
W20QI Manorville U T 34-82

146.34 141.12
W1AlE Concord 34-94 WA2U VX Millbrook 147.00 147.69

Except 1st J min. of each 15: WA2S UA New York City 13-73
146.46 146.94 K2UHO New York City 147.1 2 147.68
146.46 52.525 WA2rNM New York City 146.205 146.805
52.525 146.94 K2 KOA Plainview 1I 441.80 446.80

K1 MNS Derry 25-85 W2CVT Poughkeepsie 37-97
WAIK FV Manthe'Ster CLOSED 441.1 5 446.15
WA1KGD Peterborough 19-79 WA2UWO Rochester 28-88

37-97 W21 BW Rockland Cty CLOSED UHFWA1KG U Salem
K2AE Schenectady 46-94

NEW JERSEY WA2YYO Staten Island 28-88
WA2YZZ Staten Island RTTY 449.25 146.70

25 -85 WA2UWF Syracuse 46-94W2KU U Camden
53.75 52.64W2BHK Cherry Hill 22-82

K2DHH Troy 53.75 52.58K21EZ Fords 447.40 449.40 W8 2NNZ Troy 34-94WA2UWC Greenbrook 34- 94
53.75 52.583HZ K2G Vr Utica 34- 94WB2K KO Oakland 1~-91 WA2 UWS Utica 28-88WA2UWA ParamusPL 4A 141.3 Hz 19- 79 K2AVP Westchester 146.46 147.06449. 10 448. 10

(CD115K2GE Sayerville 16-46
(COI I45.68 147.06W2 FlY South Jersey 22 -82

22-8240-97 WA2UYJ Whiteface Mt.K2TYVI2 Split Rock
K2LJC Woodmere 1I 04 - 64444.9 449 .9
WB2B lO Yonkers Pl4A 31 -91146.4 449 .9

444.9 146.97
WA2ZVQ Toms Aiver 31-91
W2SJT Washinqton 22- 82

NORTH CAROLINAWA2PRI W. Orange 443.25 448.25
K20DP Woodbridge PL 22- 82

WA4NUO Asheville 34-94
WA4UMH Beulaville 34-94

NEW MEXICO K4R SH Chapel Hi ll 22 - 82
Charlotte 16- 76

W4B FB Charlo tte 34-94WA5KUI Alamagordo 34-94 WB40FT Durham 444.25 449.10K5 COH Albuquerque 146.46 147 .06 K4RU O Durham W 34-94WASJOZ Albuquerque 34-94 WA4V TX Elizabeth Cil'j 28-88WA501 P Albuquerque 25-88 W4NB R Goldsboro/Kinston 16-76WA50XB Albuquerque 146.40 147.00 WB40 FF Greensboro 16-76WA5Ql Z AlbuQJerque 28-88 K4VUG High Point 34- 94l as Cruces 34-94 W4PA R Lexinqtnn 31-9 1146.46 147.06 Mt. Airy 38-98W5POO l os Alamos 34-94 WB4NX E McCain 52.525 146.05WA5YTG Portales 34- 94
52.78 52.525WA5DMO acsweu 34-94 146.42 52.525K5SFB Sandia Crest 448.60 443.60 W4DCD N. Wilkesboro 52.78 52.5 25WA5V KY Sandia Crest 146.46 147.06
146.42 52.5 25WA5YTK Sierra Blanca 145.50 146.50
52.525 146.05

WA4EHl Raleigh 52.780 52.525
NEW YORK 146.42 52.525

52.525 146.05
K4lTL Raleigh 28-88W20 RZ "',. 58-94 WB4PPS Aoaring Gap 22- 82WA2CKW Birch Hill 145.20 147.1 2 W4EXU Salisbury 28-88

K2 l0T Boston 31 -9 1 W4NYR Shelby 28-88
34-94

W2TFJ Brookhaven 53.60 146.82
NORTH DAKOTA50.74 146.82

K2KD A BrOOklyn 441.55 446.55
WABV VZ Eckman 34- 94WB2TLJ Buffalo 31-91

On request 34- 94WA 2UY O Cherry Creek 31-9 1 OHIO146.34 146.147W2SB Dunkirk 34-94 KaHRS Ashtabula 34-76WA2UYI Farmingdale LI 441.75 446.75 WB8C RS Cincinna ti T1.8 34-94WA2 UYJ Gore Mt. 441.1 5 446.1 5 waA IC Columbus 34-76W3DEG Grafton 22-76 WaER D Columbus 29.50A 146.8 2FK2 KDA Hemostead LI 441.70 446.70 50.54A 146.82F
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90·Day Warrantya Kit

Mike Pre-Amp: high impedance
input, integrated circuit.

Operates anywhere between 12
and 16 vetts DC.

4.0 kHZ frequency deviation
typical. '-Watt DC input to
fmal transistor

SPECIFICATIONS:

•
aVlngs

meter

unheard-of

• Ideal for Repeater use! Just add ant.,
• mike, Xtal and 12·16 volts DC.

• Cut Transceiver cost as much as 50%.
Add police band receiver to AVCOM FM·201
Transmitter. Your rig can cost under
$100 while others are priced up to $250.

• Already have a 2 Meter FM rig? Increase
your fun, save installations and removals
of your high priced mobile rig with a
low·cost second rig.

• Walkie.Talkie compactness - glass epoxy
printed circuit board is only 3" x 3V2".

AVCOM, Inc.
P.O. BOX 29153 COLUMBUS. OHIO 43229

Order Your FM·201 Transmitter Module Today!
LM.210 10 Watt POWER Amplifier Module $29.95

AVCOM
FM-201
SOLID STATE
TRANSMITTER
MODULE
Starts You on Your Way!

Only $49.95 COMPLETE-Not

APR IL 1972 69



$279

by
STANDARD
COMMUNICATIONS

Cred it cards honored 
Mastercharge, Bank Amer icard,
PNB. GEC. etc.
We ship anywhere in USA
via UPS - NO CHA RGE
TOYO U

III

NEW 2 METE R FM T RANSCE IVE R

Model SRC- 146

P.S. - We
will trade any
kind of electronic gear

Come to HAMTRONIC~

and see the largest
stock of new and
used ham gear on
the East Coast.

WE CARR Y
• STANDARD
• E. T. CLEGG
• GALAXY
• REGENCY
• DYCOMM
• DRAKE
• CUSH CRAFT
• HY·GAIN
• ANTENNA SPECIALISTS
• SONAR
• MOSLEY
• ROHN TOWERS

CORPORATION

by

ush

2 METER
ANTENNAS

• Comple te stock of FM
Antennas for base or
mobile

• Large drive-in o n t he
premises for immed ia te
insta llat ion or se rv ice

• Co mplete line of Motor
ola H.E .P. transistors at
all t imes

4033 BROWNSVILLE RD., TREVOSE, P'A. 19047
,

70 73 MAGAZINE
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,
DIVISION

RECEIVE ANY FREQUENCY IN THE 2M BAND
146-147 MHz) WITH 2 SIMPLE SETTINGS

ON THE NEW CLEGG
FM-27A MOBILE

$199.95DRAKE
MODEL

TR-22

2 meter

FM
Transceiver

• Over $5,000 crystal inventory, all standard frequencies in stock.
• Complete lab set-up, Cushman E-3 counter and deviation scope.
• Every set sold checked out by our FM experts.
• Put precisely on your frequency before shipping to you at no charge.

Stop in and browse at FM HEADQUA RTE RS. Free coffee and donuts. FREE - for your
use - Frequency Counter in our showroom window runs 24 hours 3 day. Pull up in front
and check your own frequency .

APRIL 19 72

PHONES
(215)357·1400 (215)757·5300



WBWT8 Columbus 34- 76 K3GKB Honeybrook 13-73
WBSCQR Cleveland Pl 34- 76 WA3BKO Ph iladelphia 28-88
WBBCRV Cleveland CLOSED 16- 76
WBBCOK Dayton T 34-94 34-94wsms Delaware 37-97 34-76

145.62 146.85 446.60 449.60
WA3KUR Philadelphia 31-91

WB8CRl Fletcher 46-88 52.72 52.64WASWMH Hamilton 31-97 52.16 52.60WABPlZ Miamisburg 22-82 448.80 443.80
TT 448.60 146.82 WA30CE Pittsburgh 34- 16KBPNl Miamisburg 22-88 WJB N Readi ng 52:575 52.680WBBeRU Newcomerstown 34-76 W3CCH Reading 51 .575 52.64K8JHG Ottawa 28-88 Scranton 34-9452.76 52.525 WA3lPP Sellersville 28-1653.36 53.54 34-16W1.8 52.76 53.54 446.50 449.50K8lPR Steubenville 34-16 WA3KUW Stale CoU. 34-76WB8CaV Toledo 34-76 K3PQZ York 34-76Troy 46-88

WBIDO Youngstown Mobile 34-76
8"" 31-76 RHODE ISLAND

K10H E Bristol 34-94

OKLAHOMA K1ABR Provident! 10-70
W1HOV Woonsocket 16-16

Ardmoflll 34-94
WA5 l 0J Bartlesville 34-94

52.525 146.94
Cherokee 146.94F 145.96A

SOUTH CAROLINAWA5MOA Chickasha 34-94
37- 97

449.45 444.45 WB40GK Charleston nl447 HzWA5YUH Duranl 34-94 WA4MPC Columbia 28-88WASOYE Enid 34-94 WB4PlN Columbia 34-94449 .00 441.00 52.76 52.525K5CEM Oklahoma City 22-82 WB4PUP Greenville 28-88WA5YTI Ilklahcma City 34-94 34-94WA5ZZA Oklahoma City 16-76 52.76 52.525Ponca City 34-94 WA4SSJ Greenville 52.76 52.525WA5lVT Tulsa 34-94
28- 8R

52.68 52.525
449.10 444 .10 SOUTH DAKOTAWA5SJE Tulsa 22-82

W9BXQ Brook ings T2.1 34-94
WAlIVVG Sioux Falls rr.s 34-94

OREGON
W70BS Eugene 34-94

King Ml. 34-94
TENNESSEELaGrande 34-76

W7 FIO l ookout Ml. 34-94
34-9452.92 53.46 WB4KlO Chattanooga

Mary's Peak T2.25 34-94 K4HXQ Knoxvine 34-94
W7QFV Medford 12.4 34-94 38-94

Newport 76-94 146.34 440.60
Pendleton 34-94 146.38 440.60

K7QVK Portland 447.17 449.17 K4 RSV lenoir City 146.46 147.06
K7SJa Portland 444.17 449.17 W4BS Memphis 22-76
W7VS Portland 12.1 • 34-94 440.00 449.00

W4CV Memphis 34-94
W4AV Nashl/ille 10-64
WB4QEV Nashl/ille 146.04 147.18
W4A FA Nashl/ille 34-94

PENNSYLVANIA WA4VND Nashvi lle 146.70 147.70
Oak Ridge 28-88, W41WV ShelbYl/i lle 34-94

W301 Allentown 34-94
WA31GS Berwyn 28-76

TEXAS52.80 52.72
W30K Beth lehem 16-70
W3VV Bradford 34-94 Abilene 34-94

25-85 Alice 444.10 449.10
K3ZTP Coatsville 22-82 W5CBT Amarillo 34-94
K30SM Del/on 445.90 448.90 K5F OG Arlington 53.05 53.15
WA3K UV Erie 19- 79 UHF
WA3MOP Erie 449.55 444.55 W5NEC Austin 34-94
WA31CC Harrisburg 34-76 WA5YTO Austin 449.10 444.10
WA3KWI Philadelphia 449.00 444.00 W5AW Big Spring 34-94
W3 QV Philadelphia AM 29.64 29.493 WA5YTJ Corpus Christi 34-94
W3SK Philadelphia 37-97 WA5HNW Dallas 53.55 52.95

72 73 MAGAZINE
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WA5VKV Dallas 449.00 444.00 ' , '

W70XX Rattlesnake MI. 34-58
WA5VKW Dallas 28-88 W708 F Seanle CLOS ED
W5HHS Denton 25-85 K7GMR Seattle 52.525 53,29
WA5MWI Ft. Smith 34-94 W7PUG Seattle 88-58
K50SV Ft. Worth 53.325 53.725 K7L BV Spokane 52.525 53,29
WA5KTO Flo Worth 16- 76 K7PYC Tumwater 52.525 53,29

448.90 443.90 WA7AJF Vancouver 52.92 53.46
WA5YTM Ft. Worth 34-94 Wenatchee 34-94Ft. Worth 53.05 53.15 Yakima 34-94WASilLA Houston 28-88
WASOTZ Houston 22-82
WA5YUB Houston 16- 76
WASYTY Killeen 34-94
WA5Y UP l ongview 28-88
WB5BRY l ubbock 34-94
W50GG Midland 34-94
WA5SNJ Pasadena 34-94 WEST VIRGINIA441.10 449.10
W5YN L Plainview 22-82

22-94
WA5YUS Port Arthur 34- 94

WB8A RY Huntington 34- 76
W5UFD San Angelo 34-94
WA5UNH San Antonio 52.88 52525 K8SXO Huntington 34-16

WA5VKZ San Antonio 34-94 KaBDT Parkersburg 34-76

UHF K8ZPR Weirton 34- 76

WA5lDl Tyler 34-94 WBJ DJ Wheeling 34-76

UTAH WISCONSIN
WA9lE F Appleton Tl .8 34-76

WA7GTU Cedar City 34-94 WSAYR Green Bay 28-88
WA7AKI Salt l ake Ci ty 34- 94 WA9PBW Madisoll 12.1 34- 16

444.90 449.90 WA9WV E Madison T2.0 46- 88
W9RDM Milwaukee T 34-94
WSAIQ Sturgeon Bay T1.8 34-16

VERMONT WA911V Waukegan 34-16

WA1KGM MI. Ascutney 16-76
WIABI Ki llington 28-88

WYOMING441 .20 446.20
W1KOD Mt. Mansfield 34-94

444.40 449.40 K7KMT Casper 34-94
444.55 449.55

WA70TP Casper 34-94

VIRGINIA WA7KlC l aramie 16-76
444.30 449.30

WA7EGK l aramie 34-94
WB4Q FP Arlington 31 -91 76-94
WB4KNX Charlottesville 28-88 K7SDD laramie 16- 76
K40aS Chesapeake 22-16 W7RPV Worland 34-94
W84Qep Danville 28-88
WB4KNU Hemctcn 34-94
W4G CE l ynchburg 146.22 147.42 .
W84HCX lynchburg 34-94
WB4DR r Manassas 52.18 52,525 CANADAWB4URR Manassas W2.5 37-97
WB4KNN Newp ort News 34-94
W40XC Richmond 52.72 52.640
W4NJE Richmond 146.22 147.42

146.22 52.64 ALBERTA52.64 147.42
WB4QED Richmond WI.4 34-94

34-94WA4VOS Richmo nd 28 -88 VE6AUY Calgary
VE6WQ Edmonton 146.46 147.00
VEGWO Edmonton 146.46 147.33
VE60l Grand Prairie 146.46 147.00

WASHINGTON lethbrid!le 34- 94
Red Deer 146.46 147.00

WA7KGV Bawfaw Mt. Tl .95 34-94
WAlkZG Chehal is Tl .95 34-94 BRITISH COLUMBIAEph rata 34-94

W7DAQ longview 53,29 146.76
)46.76 53,29

147.00MoS6s l ake 34-94 VE7 ElK Ch ill iwick 146.46
W7QK l Mt. Rainier 34-16 147.33 146.58

34-94 Kamloops 34- 94
WA7KYY Mt. Spokane 34-94 VE7CAP Kimberly 34-94
K71UT Olympic 52.525 53,Z9 VE7BTU Nelson 146.46 147.33
W7 FHZ Puget Sound CLOSED Pennctcn 34-94
K7PBU I1Iget Sound 449.85 444.85 VE7AfG Prince George 146.58 147.33
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Model ARD -1S0 IS an easily mounted SIB wave mobile antenna with
3 db gain. Produces increased ran ge and better mobi le 10 mobile
or mobi le to base communications.

Durably const ruc ted 10 give long lasti ng oe rtormance. all fIttings
are triple chrome plated brass or sta inless steel and the coi l is
hermetical ly sealed in A.B .S. to prevent detuning due to moistu re
or cor rosive atmosphere .

Comes complete with built- in heavy duty Y2 " snap mount ( JAI "
avai lab le at no extra charg e) and 20' of coax.

•

In addition to the regula r mechanical inspection, each ARD
150 is 100% tested for V.S.W.R . and "0" before shipping.

1 year guarantee. II any defec t occurs mechan ically o r electri cally,
we w il l rep la ce or repair your AR D-1 50 at no charg e.

SPECIFICATIONS:

$26.95
Freq uencv -c-sietd
tuna b le 140-175 M H z
V S W A.-l 3:1 or bette r
Impedance- 50-52 Ohms
Galn-3 db

Radlat Or- 17-7 PH
sta inless stee l
Spr ing-sta in less steel
Wh ip Leng th-
Max 48 " , M m . 36"

NEW CONCEPT. ..
in 2 METER FM OMNI
A ga in. Ou t o r rc..cu rch comes increased performance . A vu nns uruquc
A R D-257 z- rnctcr F.\ l omni i.. eng inee red to ~ i\e you more g<.l in and <.I II
around higher perfo rmance th a n an y ot he r antenna or its type or price. The
paten ted tape red ski rt contigu r.uion produces 4 .1 7 db gain (measured o ver
L4 wave gro und pla ne] r illS a low a ng le or rad iation that has pro ved ctlcc
l ive in c fi minan ng dcad spo ts. N o co il.. or t ra n..fo rmer.. to dctunc or burn out
. . _ una ffected by tempe ratu re and hum id ity. T he .. ma ll projected a rca and
l ight we igh t provides ca ...y mount ing an d gi,e.. win d ..urvivut tc 120 M I'H .

Con ... truerion is a ll a irc ra ft qu ali ty a luminum and tibcrgluss . A n ten na
comes co m plete w ith coax lead. mou nti ng hardware and tlbc rgla ss mast
cu rrent elimina tor.

Other Frequencies from 140-1 75 Mil l' arc ava ilab le upo n specifi ca t io n .

SI'ECI F ICATIO~S :

Gain-4.17 db
V.S.\V .R .- 1.5: 1 or less
Bandwidlh - ± 3.5 M H/
Imped a nce-50-52 oh ms

Po wer Handling-s
1000 watts
Polurivat ion - Vcrt ica l
Connce lor- PL- ::! 59

74

~.1N~.'........, 33-35 WEST FULLERTON AVENUE,
•• • ••", ADDISON, ILLINOIS 60101

AVANTI RESEARCH & DEVELOPMENT,INC.

We also have acomplete line of high performance mobile antennas.
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75

O.lW low
I .OW • . . . . . . Medium
l OW .......• High
12 (3X 2X 2)
Crysta l Controlled
Variable Rea ctance Phase
Modu lation
+ 20KHz (l KHz)
More than 40 dB at 1 KHz
70 % Modulation
less than -60 dB
a.SA for low, 1.1A for Medium
and 2.2A for High RF

Double Super Heterodyne
t at . 10.7 MHz
2nd. 455 KHz
0.002 %
28 KHz at 6 dB down
(Thru Mechanical Filte r)
60 KHz at 50 dB down
(lh ru Mecha nical Filter)
- 6 dB (O. SuV)
- 8 dB
O.5W at 8 ohm impedance
O.22A max . Including lamp
O.15A when stand ing ·by with
SQuelch
13.5V DC + 10%

---Tone burst
encoder built-i n
w ith 3 tones variable
f rom 1600 to 2400 Hz

Power Requ irements

Model RW·Bnd. SPECIFICATIONS
Transmitter
RF Power Output :

Frequency Multiplication:
Osc illati ng Form:
Modula t io n Form:

Max. Frequency Shift :
SI N Response:

Spur ious Response:
Current Drain :

Receiver
Recei ving System:
Intermedia te Frequency:

t st Osc. Frequency Stab i lity:
Band Width :

Selec t ivity:

Se nsi t ivi ty :
Sque lch:
Audio Output
Current Drain :

/
12 channel capability

.. 4 crystals insta lled.
\

•••••• •• •

(an )ROSSWhite
~ W : SINCE 1931 company
••••••••• electronics

50 w. DUNDEE RD., WHEELIN G. ILL. 60090
312/ 537-0060

from Ross and White

The 1st 2 meter
FM transceiver
with a bu ilt- in tone burst
encoder*

WRITE OR CALL TODAY
FOR COM PL ETE SPECIFICATIONS
AND PRICE DATA.

DEALER INQU IRIES INVITED

NEED A TONE BURST EN COD ER ?
ASK FOR DATA ON THE MODEL
TE-2 , TE·5 AN D TE-P

All the QhIali~performance and flexibtlity
that hams want and need for all-around
2 meter FM repeater operation.

A PRI L 1972

-

• All solid state design -no tubes.

• Indiv idually performance tested before
shipment.

• Complete package includes mike and
coiled cord.

• Front panel power output selector
switch : .1 , 1 and 10 watts.

• Can be used with power boosters.

• Mobile mounting bracket.



VE7CAO Trail 34-94 SASKATCHEWANVE7RPT Vancouver 34-94
VE78UZ Vancouver 34-94

VE5SS Regina 146.46 147.33
VE7ACS veneewer 147.33 146.58 VE5S K Saskatoon 46- 94
VE7BEl Victoria 146.22 147.54

MANITOBA FOREIGN
VE4XK Winnepeg 46- 94

AUSTRIA

NEW BRUNSWICK OE5X Gl Altmuenster 144.1 5 145.75
OE7 XT I Innsbruck 144.1 5 145.75

VEI PO Crabbe MI. 147.80A 144.225A OE5XU L 51. Johann 144.15 145.75
VE1VHF Moncton 46- 94
VEl KI St . John 46- 94

NEWFOUNDLAND DENMARK
V01GT 51. John's 46-94 -. Copenhagen Tl .4&2.2 145.35 145.85

OZ8JS Hadersley 145.35 145.85

NOVA SCOTIA GERMANY
VE1 ARC Halifax 46-94
VElJO Sydney 46- 94
VE1X K Truro 46-94 DBOWA Aachen 144.20 145.80

OBO XA Altenwalde 144.30 145.70-. Audernach·Mayen 144.25 145.85

ONTARIO DBllA Aschberg 144 .25 145.85
Bad Koen ig 144.175 145.715

VE3KBR Belleville 46-94 QBOX B Beedeistrasse 144 .20 145.80
VE3KCR Chatham 34-94 (Baltic Seal
VE3lCR GrimsbV 146.49 147.09 Bam berg 144.20 145.80

16-76 OlBJMA Bayreuth 144.15 145.85YE3DRW Hamilton
Bentheim·lingen 144.20 145.80

VE3KER Kingston 146.34 147.06 Ol iSB Berlin 145.15 145.60
YE3 l AC l ondon 146.46 147.06 OB9WF Berlin 144 .1 5 145.75
VE3 KS R Kitchener 34 -94 ·- Bnc ksherq 144 .175 145.775

37-97 (Harz)
VE30SH Oshawa 146.40 147.12 OllJBG A Braunschweig 144 .80 145.89
VE3CRA Ottawa 46- 94 -. BrelTll!n 144 .25 145.B5

443.30 448.30 DB9WC Bremerneven 144.20 145.BO
VE3PBD Peterboreuch 34-94 -- Cham 144.15 145.75
VE3B ER Pt. Colbo rne FAX . arrv 449.40 146.7 0 • • CoburlJ. 144.1 5 145.75
VE3STP Renfrew 146.34 147.06 DJ9C RA toxheten 144.1 5 145.85
VE3NRS St. Eatnerines 146.22 147.24 Darmstadt 144.20 145.80
YE3SAR Sarnia 34-94 Deg{lllndorf 144.20 145.80
VE3SSM Sault Ste. Marie 34-94 DBOWD Oeisier 144.20 145.80
VE3S RS Sudbury 46- 94 DBOWT Detmold 144.25 145.85
VE3 RPT Toronto 146.46 147.06 OHOZR Dortmund 144.20 145.80
VE3MD T Toronto 146.58 147.18 OBIIXR Dreilaendereck 144.20 145.80
VE3SIX Toronto 52.760 5Z.525 lloerrach)- Windsor 146.40 147.06 DB IIWN Duisburg 144.15 145.75. - Elm Mountain 144.80 145.90

DB9WE Essen 144.25 145.85

QUEBEC Feldberg 144.15 145.75
fRhein.Main)
Frankfurt ' 31 .05 438.92

VE2CRS Chicoutimi 46-94 OKII RM Frankfurt 144.15 145.85
YE2UV Granby 146.58 147.54 -- Giessen 431.20 438.80
YE2PY l aval 28- 88 DB9WG Goepp ingen 144.175 145.775
YE2CS l Matane 46- 94 OBUWS Goslar·Steinberg 144.25 145.85
YE2ASU Mont Buckland 146.70 147.60 OBIlZ Grab 14410 145.80VE2SP Mont Jim Gray 46- 94 OBlJXG Greding 1441tl 145.80
VE2l A Mont Orford 146.5 2 147.50 OBUX H Hamburg 144.15 145.7 5
VE2 RM Mont Rigaud 146.40 147.1 8 DBUWH Hannover 144.15- 144.7 5

444.00 449.00 DB9ZH Heidelberg 144.25 145.85
VE2XW Mont St. Bruno 146.70 147.60 · - Hersetefd 144.20 145.80
VE2CAT Montreal 18-64 DBIIYH Hoechenschwand 144.25 145.85
VE2CLA Montreal 146. 10 147.30 (Black Forest)
VE20M Iluebec 46- 94 OBOWV Hcechsten 144.25 145.85
VE2V O Quebec 146.52 147.50 Hoher Meissner 144.225 145.825
YE2NY Riviere-du·l oup 46- 94 OB9YK Homberg·Kaiserslauten 144.20 145.80
VE 2MT Shawbridge 146.46 147.06 OB IIZF Kai5efstuhl 144.15 145.75
YE2SS Sherbrooke 46-94 (Freiburg)
VE2CTM Thetford Mines 146.34 147.40 Kelmit 144.30 145.70
VE2AT Trois Rivieres 46- 94 Kassel 144.15 145.75
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10 WATTS
OUTPUT

ALL
SOLiD STATE

LINEAR
SYSTEMS. INC.
220
Airpolrpc>rtrt Blvd.
Witaonville, CA
95076

SUPPLIED
WITH
3 S£TS OF
CRYSTALS

12
CHANNELS.
BACK LIGHTED
NUMBERS

LARGE
SCALE METER.
COMBO.
" ~";f~

SUPPLIED
WITH
DYNAMIC
MIC.

Been denying yourself all that great fun so
many other amateurs are having with their
rock- solid, through-the-repeater contacts?

Delay no longer! Hasten to your SBE deal
er. Verify that the brill iant new 58·144
has more channels.. -greater power output
.. -starts your enjoyment now by including
three sets of crystals on popular repeater
frequencies and a high quality, SBE ex
elusive dynamic microphone without extra
charge. Add a sizzling, double-conversion
receiver and a combo " S" and output
meter with big lighted scale that also saves
your battery by showing when the trans
ceiver is ON.

Confirm the price then make the deal.
Lose no time in securing this book-size
beauty under your dash with the tiltable
mounting bracket supplied . Then , power
on! ENJOY!

feature after feature
after feature

58 144 2meterFM

- TRANSCEIVER

A PRI L 19 72 77



GENERAL ELECTRIC

FULLY SOLID STATE FM

Transmitter - Receiver·

-

78

132 to 174 MHz
I WATT OUTPUT

1/2 MICRO-VOLT SENSITIVITY
Size : 9.5" x 5.3" x 1.7"

High Performance , completely self
contained two-way FM rad io. Com
pact, lightweight, easily operated
and hand-carried. Housed in high
impact 2-section case. All external
hard ware polished stainless steel.

Includes rechargeable nickel cadmium
battery pack and charger. . . . .

$14800
(C rv sta ls & tun ing, add $50)

Lots of 5 less 10% ... ea. $133.20
Lots of 10 Ie.. 15% " ea. $125.80

Proper chargers available separately . $15 .
each.

Now 15.000 2-Wav FM
Mobile Units In Stock! SEND FOR NEW
1972 CATALOG

• ••

•

1\
;\11

.. ': ' \: ,.......'

---- -
CO M MUN ICIo ' IO N S

_.. ,
0 ,," .,

...,-rTl~l ""!,",~
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FREQUENCY STANDARD

Only
$32.50
fless barterie d
POSTPAID USA

• Precision crystal

• Fully guaranteed

• Marke rs af 100, 50, 25, J 0 or 5 kHz se
leefe d by fron t panel switch.

• Zero adjust sets fa WWV. Exclusive circuit
sup p resse s unwanted markers.

• Compact rugged des ign . Aftrad;ve, com
plere l y se ll (on ta ine d.

• Send 'or free brochure .

Koblenz 144.20 145.80
-. KcatnBergheim 144.25 145.85

OBlIIWK Koustanz 144.15 145.75
Knuell 144.25 145.85

OB8WL lahr 144.15 145.75
• • leer/Ostfriesiand 144.20 145.80

OJ3JWA Lindau -Hertz 144.15 145.85
-. Lmdau-Northeim 144.20 145.80

(Hannover)
OUIBlB ludwigsburg 144.85 145.30
OBIYY ludwigsburg 144.30 145.70
OBlll l uechow/Elbe 144.20 145.80
OBIIXS MerziglSaar 14415 145.85
OBiJlM Munich 144.15 145.75
OBIJWM MuensterNiestf. 144.25 145.85
O a~lN Neuersberg 144.1 5 145.7 5
OllJNFA Nurnberg 144.15 145.85
DaIlZB· Dchsenkopf 144.25 145.85
OBlJWN Ochsenwarig 144125 145.825
OBIIZO Osnabruck 144.15 145.75
OlllZR Sch~e 145.15 145.90
OBIJ'NS Siegen 144.20 145.80
OBIJWR Stuttgart 144.1 5 145.75
DBlllWX Triberg 144.20 145.80
DBIIZW Weiden 144.20 145.80
OBIIWB Winterberg 144.15 145.15
DBawZ Wurzburg 14415 145.85
OB!JlU Zugspiue 144115 145.125

NEW ZEALAND

New Zealand has been working on a 2 meter band plan for the
country, with provision for all modes of cperenon.rhere are FM
simplex channels every 50 kHz from 145.8 to 146.2 MHz, with 145.85,
146.0 and 146.15 MHz. as the prime channels. 146.0 MHz to be first .
On the FM repeater side they have allocated lour channels on 700 kHz
spacing. A pity , as it does not make them compatible to Austral ia.
Inputs on 146.3•.35, .4 and .45 with the outputs on 145.6, .65, .1 and
.75. The three-channel AM repeater systems have inputs on 144.6• .65
and .7 with the outputs on 145.125, .7 75 and .825. 144.8 MHz is set
aside as an RTTY net frequency. The beacons are on the " hundred"
equal to the call area, e.g. Zll on 145.1, Zl2 on 145.2, Zl3 on 145.3.
and Zl4 on 145.4 MHz. The segment 144.0 to 144.1 MHz is set aside
as OX and experimental working. 144.1 to 144.5 MHz is a general
working segment.

SWITZERLAND

SWEDEN

Stockholm T2.112 144.90
Rommeleasen T2.1 12 144.90

438.80
438.92
438.80
438.92
438.80
438.92

145.80
145.80

431.20
431.05
431 .20
431.05
431.20
431.05

Appenzell T1.595
Fribourg Tt .29
luurn T1.16
Luzem Tl .595
Solothurn Tl .16
Zurich T1.16

• •

• •

-.
· -

·-
SKIOZ

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

DOUBLE YOUR
RANGE!

Four times the POWER equals
twice the range -

2m FM Amplifier
4/12 WIN ·- 20/50 W OUT
Matches

Drake M L SR826M
Tempo VMF /C2F
Regency H R2 Swan 1210
Simpson A . . .. . SB 144
Ross & White Etc.
Sonar 3601

All automatic TR switching. 7 x 5 x 3.
Model 1050. Order direct. ..... S99.95
VH F Specialists Box 167
VIE NNA, VIRGINIA 22180

TEST EQUIPMENT
IN DUST RIAL & MILITARY SURPLUS

SEND FOR FR EE FLY SHE ETS ON
AL L CUR RENT EQUIPMENT

HARD TO RESIST PR ICES
SID GLASS & CO.

BOX 788
BEVERLY HI L LS, CALIF . 902 13
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UH F 20 dB MIN. GAIN
3105 dB MAX. N.F.

This model is similar in appear
ance to o u r Model 407 but uses
2 low noise J-FETS in o ur sp e
cially designed R F stage which
is tuned with high-Q miniature
trimmers. The mixer is a special
dual-gate MOSFET made by
RCA to meet o u r requirements.
The oscillator uses 5th overtone
cr yst als to reduce sp urio us re
sponses and make possible fewer
multipliers in the oscillator
chain which uses 1200 MH z
bipolars for maximum effi
ciency. Available with your
choice of input frequencies
from 300-475 MH z and output
frequencies from 14-220 MH z.
Usable bandwidth is about 1%
of the input frequency but can
be easily retuned t o cover more.
This model is now in use in
many sop histica t ed applications
su ch a s a co m p o n en t o f a com
munications link for rocket
launchings.
Model 40S price : $51.95
.005% crystal included.

HOWTO ............... :
State model, input and output
frequencies and bandwidth
where applicable. Remit in full.
including sales tax if you reside
in N.Y. State, direct to Van
guard Labs. .Prices include post
age by regular parcel post. For
air mail or special delivery in
clude extra amount ; excess will
be refunded.

F eatures a super Jaw noise J
FET rated by T .1. as typically
1.2 dB N .F. @ 150 MHz (transis
tor data curves supplied with
unit) a n d guaranteed by o ur lab
to give under 2 dB actual N.F .
in our c ircu it. Transistor is
mounted in a so cket with gold
plated contacts. 4 precision
trimmers make possible tuning
for o p timu m desired results o ver
a wide range of conditions. We
su p ply it tuned for minimum
noise figure across 50 ohms in
put and o u t p u t resistance. Fully
shielded in aluminum case with
feed-thru so lder t enninals. Sup
plied with mounting kit for in
s talling inside or outside your
rece iver. Tuned to the frequen
cy o f your choice from 135
MH z to 250 MH z with approxi
mately 2-4 MH z bandwidth.
Model 102 nrrce: .•....$19.95.

II,&..NGUARO

", , ~.' -
•

2 RF stages with transient pro
tected dual-gate MOSFETS give
this converter the high gain and
low noise you need for receiving
very weak signals. The mixer
stage is also a dual-gate MOS
FET as it greatly reduces sp ur
ious mixing products - some by
as much as 100 dB over that
ob tained with bipolar mixers. A
bipolar oscillator using 3rd o r
5th overtone plug-in crystals is
followed by a harmonic band
pass filter. and where necessary
an additional amplifier is used
to assure the correct a m o u n t o f
drive to the mixer. Available in
your choice of input frequencies
from 5-350 MH z and with any
output you choose within this
range. The usable bandwidth is
approx. 3% of the input fre
quency with a maximum of 4
MH z . Wider bandwidths are
available o n special order. Al
though any frequency combina
tion is possible (including con
verting up) best results are ob
tained if you choose an o u tp u t
frequency not more than 1 /3
nor less than 1 /20 o f the in p u t
frequency. Enclosed in a 4-3/8"
X 3" X 1-1/4" aluminum case
with BNC receptacles, power
and antenna transfer swit ch .
Model 407 price:
5-200 MH z $42.95.
201-350 MHz $44.95

Prices include .005% crystal .
Additional crystals $5.95 ea.

-

.--- .--
The Model 202 uses 2 o f T .1. 's
super low noise J-FETS in our
special circu it board design
which gives a minimum o f 20
dB power gain at 450 MH z .
Stability is such that you can
have mismatched loads without
it oscillat ing a n d y ou can retune
(using the capped openings in
the case) over a 15-20 MHz
range simply by peaking for
maximum s i gnal. Available
tuned to the frequency of your
choice between 300-475 MHz.
4-3/8" X 1-7/S" X 1-3 /S" alu
minum case with BNC recep
tacles and power swit ch .
Model 202 price : $31.95.

-

• 1 i cevstaj-controtled c han
nels. t Available in your choice
of frequencie s from 135-250
MH z in anyone segment from
1-4 MHz wide• • I. F. band
width (channel selectivity) avail
able in your ch oice of +/- 7.5
kH z or +/- 15 kHz. • g·pole
Quartz filter and a 4-pole cera- Models 101 and 102 only are
mic filter gives more than 80 dB available enclosed in a die-east
rejection at 2X channel band- weatherproof case for mounting
width.• Frequency trimmers at the antenna in series with the
for each crystal.•.2 to.3 lead-in cable and includes a til-
JJvolt for 20 dB Quiet- terforsending12VDCthrough
mg.• Dual-gate MOSFETS and the cable . Can be used only for
integrated circuits.• Self-con- receiving unless you put a TR
tained speaker and external switch at the antenna. Available
speaker jack.• Mobile mount with your choice of VHF. BNe
and tilt stand. Anodized alum. or type "N" receptacles. Espe-
Case, 6" X 7" X 1 3/8". cially useful for eliminating an-
Model FMR-250-11 price: tenna line loss and thereby tm-
135-180 MHZ $109.95 proving signal-to-noise ratio of
181-250 MHz ..•.... $119.95 weak signals such as those from
Price includes one .001% crvs- weather satellites at 137 MHz.
tal. Additional crystals $6.95 ea. Price: Add $10.00 to pre-amps.

Vang....a r d !-2~~~OLLlS.N.Y.11423

,
UHF 3105dBMAX.N.F.

20 dB MIN. POWER GAIN

1\ 00 11 1Q1 7 8 1



5 Channels -- .94/.94 and .34/.94 supplied
.3 uV receiver -- 1.5 W transmitter
Compact -- S"h x 3" W x 1% d
Full line of optional accessories includes external

speaker-mike -- desktop charger -- "stubby" an
tenna -- and more!

Available NOW! -- Only $279.00

12 channels (4 with crystals)
10 Watt output
All solid state

Hot MOSFET receiver

Only $339.95

Rigs for every use •.•
for every pocketbook!

NEW! HANDY·TALKY
STANDARD SRC-146

M
E
T
E
R

ALL PURPOSE
STANDARD 826M

TEMPO SOLID-STATE POWER AMPS

MODEL
100 2 -3

1002-38
i' 8 02

8028
5 02
5028
2 4 2 -A2

D R IVE POWER
5 -25 watts
' -2 .5 watts
5-12 wat ts
1 -2 .5 watts

5 · 15 watts
1 -2 .5 watts
1-2.5 watts

OUTPUT POWER
100 -135 watts

120·130 watts
70-90 watts
8 0 -9 0 watts
35-55 watts
45-5 0 watts

25 -3 0 watt s

PRI C E
$220
$235

$1 6 5
$ 180
$ 99
$ 125
$ 85

And many more from SBE/Clegg/Gladding/KenwoodlTempo/Antenna Specialists/Larsen
All U.S. Made

And many more from DycommfK.enwooci/Tempo/AntennG Specialists

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

ERICKSON COMMUNICATIONS
4653 N. Ravenswood Ave., Chicago, III. 60640 (312) 334·3200
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•
I

•
raise

with accessory AC
power supply

$24995
for mobile unit

$29995

• 25 Watts output . 0.3 micro volt uv sensitivity for 12 db
SINAD • Dynamic microphone for unmatched audio ' Six
separately switchable transmit and receive channe ls · Crystal
supplied for 149.94 simplex and repeater capability on
146.34/ 146.76 and 147.34 / 146.94 mHz · 12 volt mobile unit
has matching accessary AC power supply • Vacuum tube
driver and final for reliability and economy . 8 pole crystal
lattice fi lter ' Sol id state receiver . Transistor sockets · Glass
epoxy printed circui t boards · Quick disconnect power plugs
• Mobile mounting brackets • One watt output capabi lity
for short range com munications.

Write for complete information.

~PEARCE-SIMPSON
...CNISK:N a liLA~N: C~ATK::::/'.J

P.o. Box 800, Biscayne Annex, Miami, Florida 33 152

Power is the keyword when discussing Gladding 25'· ,
the two meter transceiver the experts recommend .

Gladding 25 is so similar to our mari ne gear (we' re the
leader in AM and FM marine communicat ions) we are able
to take advantage of the tremendous buying power and pro 
duction efficiencies our huge volume gives us. The result is
remarkably low priced. A Gladding 25'· has the power, price
and the features amateurs want most, with unmatched quality.

6 CHANNELS/2 METER/TRANSCEIVER/25 WATTS

~LAbbll\~ 25 1M



SUB -AUDIBLE TONE ENCODER and DECODER KITS
• Compatibl e with all sub-aud ible tone syste ms such as Private Line, Channel

Guard, Quiet Channe l, etc.
• Glass epoxy PCB 's and silico n transistors used throughout
• Any type reeds may be used: Motorola, G.E ., RCA, S.D .L., Brarnco, etc.

except spec ial dual coi l types
• All are powered by 12 vdc
• Use o n any tone frequency 67 Hz to 250 Hz

ENCODER

$8.95 . Ki t

$13 .95 . Wired·
Tested

59.95 . Ki t

$14.95 . Wired·
Tested

• Small size 1.5 x 4 x
75"

• All parts included ex
cept reed and reed
socket

• Output 4v RMS sine
wave, low distorti on

WIRE·IN TYPE
DECODER

• Same sma ll size as en
code r 1.5 x 4 x .75"

• All parts included ex
cept reed and reed
socket

• Output r elay in
cluded, low profi le
sealed type.

• Driven directly off dis
criminator of any FM
receiver

•

$ 14.95 - Wired·Tested

MINIATURE ENCODER

• Miniature in size 2.5x .75x 1.5" high
• Any miniature dual coil contactless

reed ma y be use d (M o t or ola
TLN6824A, TLN6709B Bramco
RF·20)

• Com plete less reed (Avai lable in 33
frequ encies for $17 .50 ea .)

• Output 3v RMS sinewave, low d is
tortion

84

All material shipped postpaid (Calif . residents add 5%sales tax)
Send check or money order to :

Communications Specialists
P.O. BOX 153 • BREA, CALIFORNIA. 92621
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E L E C T R ON I C S YMB OL S

ANTENNA

l'
NOJ!t,IIALLY USED '1'1 !ILOCX D1AGRAY$. euT MU IlIE USED ,1'1 ANY
5CH(M4.TlC W>€1lE: "T[IOIN" 'S~CTEO DI,,£CTLT TO Cl~T

Yt1T I«lUT !l[",£Fll Of' A1' Q)HOl [CT~

GROUND CONNECTIONS

rh ...L
CHASSIS Gl'lOIJt«) STM80L IS "IOl'l"'AL.LY THE 0f<tLY TY"'E
USEO IItt SCHEIolAT ICS

- EACH GfKU«lED CIRCUIT COUPOtllE ltt T W>L.L I!lE SHI:)W>l- COI<ootolECTE D TO AIIl ' ""O'V'OOAL CH4SS1S G"OLJO,().lH.. ESS
CHASSIS EAIlTH A COt.!IoI()l\l GIlOI.'<ID EkJS IS ES SEIH I4 L TO P~R

ClllCUlT OPER ATION

BATTER Y

...L:. .J.:. 00 I«)T FOl'lGE T TO ' I'lDIC..t,n: VOl,. TAGE- J.~ POLAR,TY

"TO "TO......., ~E THAN

HEADSET

V
_"'ALLY USE D I'" 8l.OCJ( DlAGRA"'S. 8.JT "'AY l!JE USED ,''' ANY
~IolATIt WH[R'E CONNECTED DIIIl£CTL Y 'IIl TO CIRCUIT ... U+OVT
PHONE P\.UG
INOtCATE IMP£ DA!'fC£ IF VALUE IS CRITt'" A

CAPACITORS
...L ...l! #' NOTE THAT Ct..flVf.D I'(lI'IT ION Of'

T T
SYM8Ol. IIlWAYS DESIGI<lAT[S• OUTSIOE FOIl. Of' Fll([O CAPAO -

..sc [ LECTIlOl..YTlC VAR'l Al!IlE TORS [ EXCEPT ELECTROLYTlCS,
'MI1[~ IT INl:*;ATES THI[ NEG-

{ .# .#
AlIVE TEIlI,lINAL I

~
THE CURVEO PORTlOI\I 1"1 THE
CASE OF A VARIABLE WILL, ,
INDICATE THE MOVABLE ""'''T...-_...

FEEOTI4'l\J SP\. IT ' $T4T~ ~- • ltOCAT[ POL ARITY, A'lO

~ ($ ®
VALUE IN ,.",

\NI€"l OT'"€ 11 T~ ElECTRO -
LYTIC.VALUES ARE ASSlNEO TO
BE pF WH£N 1 OR GREATE R, f>H)

OtrnR£t(TIAL VACIJU/Iol VAC. VA" "F W!1E N LESS THAN 1

INDUCTORS

~ + ~
'..cc"", a u. N£CEs saAY DATA 'I<tCLW NG
" "" Of FOl.LOWI"'G I IIlF()m,lAT~ WWlCH
oS 4PP'\. lCA8LE :

WIRE SiZE • TYPE
, COIl. 01'1 FO R'" o ,o. 01'1 I.D.

NUMBEIl OF TUIlNS ANOI OR LENGT Io<
BASIC TAP PE D 4 0 J, TAP MA NLIf'ACTURERS PI!l,RT NUM8[Il

U P POSI TION ABOVE COLD nw

J ~ ~
• "[llll ITE COAE WILL 8E AS S U"' EO
UNLESS BII"SS IS SP£C'rlED . tlfOlC ATE
T YPE Of F£Il RITE ,1F CAITIC AL

ADJ . SLUG F ILTER "• ' "0''' ,~,

KEYS

-<>--"~
~

• BE SURE TO O£SlG ..4TE- ~

~ "DlT- & "OAH" COIH 4CTS

STANDARD · AUT~AT IC

LOUDSPEAKER

~
INOlCAT£ VOICE COIL ' ''P ED4 >K:E ... P(lIlfER IlATI.....ETC •• oII' H[ N
CA,T IC" L

METERS

'B-
• INDICATE TYPE OF MET[ Il Io<E RE 1..... . ... A.V. ET C. l
·X· INDlCATE SCALE "lANGE: HEilE (O-I.O-50. E TC.l
OO!rl 'T F()AGE T TO INO'C ATE POIOPE:Il P'OLARITY

L AMPS

-ft
~'"

' NDICATE MAIIlUFAC TIJIlEIrS PIIl llT NweE R
ANO/ OR VOLTAGE & CuRRENT RAT' ""G

M:A"l)[SCENT

SHOlA.D HONE Of THE
sYlot8OL$ OESC RIBED HEI'lE
SE E'" TO ..ATCH YOUR
SITUATlON, OESCll 'BE THE
CONNECTOR AND10 11 LIST
THE MANUFACTURER'S
PART NUMBER

_ r OR At.lY COAXIAL - TYI'[
CONN[CTO III, SUCH AS RF,
MIC I'IOPt4ON[ . PHOtfO, ETC.

8,
B

8, ', ,
, ,

8

CONNECTORS

MALE FEMALE
At LINE

PH()O',I£ PLlJG COAXIAL .

CRYSTAL
..L ALw .t,Y$ IP<iOlCATE CRYS lAl rilE OUENCY e,,,. k"',MH"ETC.1-T

ELECTRON TUBES
.J.

©
.lr,LWAYS LABEL
ELEME~TS WIT"

c®
TI.6E Pl~ IilN-

®- -- - - -
~"

DIO~~
IlEF EIl TO TU6E

T ~IODE TET FIOOE P ENTODE MANU4 L FOil
DATA ON INDIVI-
DU4L TI.6E TYJ'ES

~ cs
• F.....AMENTS DR
HEATEIlS ( WI TH

®
THE E XCEPTIO...-- - ]V Of DIIlEC TLT---- HE4TED CATH -
ODES ) SHOULD I!lE
StlQWl<; EnERN4L

~ENTAG Il ID VOLTAGE EU MPLE Of' MQ TIP LE - TO TUBE CIRCLE ,
IlEGULATOIl SEC no ... TUBE 4"'0 PREF EIlABLY

IN THE POWER

5 < ~
,"""'-,

P\. 4T E - >-
f-:- ~

DEFL ECTION P\.A

l- GIlIO -- - •-- - GAS F ILLE D-- - C4THODE 'I 9
ATHODE Ill AY

. ME ATE Il A COLO C4THOOE
(FILA"'E 'H)

FUSE

-=- IfI/llIC 4T E CUR IlE ...T ,VOI"UGE IlAT INGS , A"' O SI"O - BLO, ETC.,
AS APPROPIl IA TE

MICROPHONE

[t:
NOIlMALLY IJSEO IIIl BLOCK DIAGR AMS BUT MAY BE IJSED
IN SCHEMATIC WHEN WillE D DIIl ECTLY ' NTO C' RCUIT
WITf«lUT CO!rl~~~TO ll

ET C. 'IN "T T YP .. Il '"
MOTOR

-0
L ABE L AS MOTOll . FAN MOTOll. ETC.
INDICATE OPERATI .... VOLTAGE & CUl'I lIE NT ANDlOR
MANUUCT UlIER ' S PAIIT NUMBEll

RELAYS

u
S PEC,FY COIL VOL TAGE,

<>""'---0 t>-:= ~
'lESISTANCEFlETC.• ANO/ Oll

<T""--e <>""'--e
UANOF'4CTU [R'S PA"lT
NUMBER

SP ST DP ST SPOT CO!rl T4C T CONFIGUR~T~
A£ LAT toll. COfO TACT CONFIGURATIONS SHl)W>j All( 84S1C ANO

MAT er EXPAN(l£O

RESISTORS

~ i r oo ~ $
INOIi: ATE VALUE . IN QHMSIAl
KILOHMShl. OA MEGOHtolS I" l.
~ loIA lII,lFACf lJR(R ' S
PIlRf _B[R.

J IXED TAP9£ D AOJUS TABU T[ W. CQtoOP. IIZ W 10"4.S ASSl..NE D

SEMICONDUCTOR DIODES

* '*' CV
tNOICAf E MANUFAC -

$ ($)
fUAE 'f s PAlitT ...".-
8£R AI«lIO!l AP -

..sc ZENER pq()~I4TE qaTN;>S

REF[R TO IolANo.JAi.S

* # FOA ST M8OI.-S NOT

\f41l4CTOR """'-
S Y"'[f ll !CAL INDICATES SI L' CO'<

TUNNE L CONTFIOLLED ZENER
P - I·N , • GERMA NAJ..::i
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ELEC TRON

NOMENCLATURE

CAPACIT ANCE , CAP ACITOR
CONT< NLIOUS ....A\lE
C "YS T :'~

'~"f ,"T
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..."ROA..... ['1[

loIK; RO'ARAD
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~ ;l A ...ENT
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tl ROAOCAST
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2 995

Close Out Special
for Amateurs

Unimetrics
MINIVOX-IVL

Regularly $42995

w/one set of crystals

3 Channels

IN THE

,
" ,.

13.8 V Battery Pack
.5 u V Sensit ivity

30 kHz channel spacing
Accessories -

Tone deck 524.50
Resonant reed 515.00
x tra sets of crystals 515.00
Nicad Battery Pack 524.35
Nicad Battery Charger 532.50
PTT Speaker Mike 5 16.50
Leather carrying case 57.95

unlmeTRICS Inc Spring type antenna 57.50
, • Rod type antenna 57.50

23 WEST MALL. PLA INVIEW, N. Y. 11B03 Telescoping antenna 5 7.50

' t::
~.." ( ..~-

, ',.. .' .".
' . .. :1"

. ..._.
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BBU ·144

10 push
lour signal
MILES
more...

VHF mobiles

Model BB l -I U : Mounts on any flat surface in
Y4 /f hole-easy installation on root . (without
pulli na cars' hea der) , deck or fender -complete
with adj ustable, taper around stainless steel
radiator . slain less steel sprina . Overall heiaht
approximately 47/f . 17' RG-SS·U coax with
Pl-259 connector . $27.10

Mode l BB LT-IU: Same as BBL-IU with
Hustler trunk lip mount for no holes to drill
installation on side or rear of trunk lip . Heavy
duty mount assures " stay-put" operation, posi
tive RF around for lowest SW R and completely
hidden cable. $34.10

NEwt
2 METER

POWER GAIN

Exclusive Hustler
" break cable"
assembly for
simplest
installation
ot all'

143-149 MHz
3.4 db gain - % wavelength
Power rati ng: 200 w atts FM

Get the experience of solid communica
tions, extended range and full quieting
with the Hustler BBl models. Optimized
gai n performance with lowest SWR and
the superior mechanical construction will
give you the extra advantage. Both
models supplied operational , ready for
easy installation .

Tops in
Rooftops
140-500 MHz
UHF/VHF Antenna
low profile , roof top
with lactory attached
cable-instal ls from
outside without dis 
turbing car header.
17·7 PH slainless
radialing element 
held t ri mmed for
fre quencies between
140 and 500 MHz. "-
Complete with IS'
RG·)8·U coaxial cable .

Model UHT-l
$1.15

Heavy duty . precision ht , four
section telescopic antenna tunable
separately for combined Sil and
two meter operation . Extends to
44". Collaps!s to 22" .
Model HF·2: Antenna supplted
with %...·24 base to fit any stand 
ard antenna mount. $9.50

Model Hf·62: Supplied wi th
automotive eight ball base for
lender or cowl mounting. Includes
50"' RG-58·U and connectors.
$11.95

Trunk Lip
Mount

140-500 MHz UHF/ YHF
Easy to install on side or
rear of t runk lip. No holes
to drill or coax to t ri m.
11·1 PH stainless steel
radiatina element. Chart
i ncluded for 140-500 MHz
coveraae. Complete with
11' RG-)8·U and PL-259

Model THF
$12.95

I

16BOO COMMERCE PARK DRIVE
BROO K PARK , OHIO 44142

with

HF·62 HF-2

6 &. 2 METER MOBILE

World leader in Antenna Mounts-send for Ca talog todayl

Avsilsbls From
All Distributors who
Rsco9nizs ths BEST! BBL. ...

•
World Wido Export, Robum Agonci... lnc., 349 W. 14th St.. New York. N.Y.10014. Cobl~ Addro.., Robumego- Now Yo'"

•••,.

NEW-TRONICS CORP.

,

APRI L 19 72 89
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reeFree

H Transistor P ro 
je cts for the
Amateur i s c ram
med w ith over 4 0
in t erest ing const ruc 
t ion p r o j ects cover
ing receivers, con 
ver t er s and transmit
ters, man y in the
VH F reg ion. I f y o u
lik e to build you
w ill blow y o u r mind
o ver th is book.

E The 7 3 D X
handbook has every
DX aid you could
hope for...QS L
Bu reaus , postage
rates w o r l dw id e,
D XCC and WTW
c o u n t r y lists and reo
cord pages, maps of
m an y areas of the
wor ld w ith prefixes,
plu s a co m p let e
wall -s ized wor ld
map wit h ea c h
book! It is p rofusely
illustrated w it h pic 
tures of many of the
t o p DXers, plus art
icles on working DX
on t he different
bands. There are
great circle bearing
maps and c harts,
and more.. .more
.. .more.

F The FM Anth
ology has repr ints of
all the articles and
technica l data from
t he early issu es o f
t he FM Journal . No
F M I ibrary is c o m
plete without this
d at a, m uch of i t j u st
not available else 
w h ere . $5.95 v alu e.

G The BEST of
F M is a com pi latio n
o f the best articles
that appeared in t he
FM Journal from
March 1968 through
June 1969, the last
o f the magazine.
Read the extremely
controversial C hron 
icles of 76. P lus do
zens o f t echn ica l
and c i r cu it artic les
av a i lab le n o wh ere
else. $4.95 v alue.

••

ET

~• •

TRINSIS~'
sc PROJ£CIS0

for the
A~IJ[U'@

"" ~

* 0
~f",0
~m,~

MBUL

A The Novice C lass Li
c e nse Study Gu ide h as not
yet b een published in 73 or
in any other magazine.
Th is b ook conta ins all the
b as ic technical in f o r m ati o n
need to pass the Novice
License with flying col 
ors. . .and is invaluable as a
basic text for u nderstand 
ing t he General C lass Study
Guide . Profuse ly ill u stra t e d
and so c lear l y w ritten t hat
just reading it is enough to
permit most applicants to
pass their exam. $3.95
v a lu e.

B The 73 General Class
S t u d y Guide has helped
thousands to easily pass
their G e ne ra l License the
f irst time through . At $9 a
w hack , is n 't it foo lish not
to h ed ge your bet with t his
comprehensive and simp le
book? No other study
guide is as complete o r as
easy to read. None. A
$4.95 v a lu e.

C T he A dvanced C lass
Study Guida h as proven to
be t he only complete text '~ ",,;::'- .:...:
for prepar ing to pass the
Advanced Class l ic en se
exam. Never before has
radio theory been made so
simple. After j u st reading
this book it is almost lrn
possible to fa il that exam.
A n d rem emb er th at i n ad 
ditio n to t h e trouble of
going to the F C C to take
that exam, t here is a little
matter of $9 you have to
ante up . Why take a chance
on fa il ing? $5.95 va lu e.

o T h e Extra Class License
Study Gu ide makes all that
c o m p l icat ed electronic the
ory seem sim p le. A litt l e
study with t his book and
you will be ready to face
the FCC examiner w ith

-conttdence. A $4.95 value!

AMATEUR
RAOIO

AOVANCEO
CLASS

LICENSE
STUOY
GUIOE

AMATEUR
RADIO

EXTRA """,
CLASS ,1\

LICENSE
STUDY
GUIDE

AMATEUR RADIO
GENERAL
CLASS
LICENSE
STUOY
GUIOE
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I
II Name' Call _

I Address _

1 City State' ZIP~ _

Circle book wanted : ABC 0 E F G H I 11111
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II Name Call _
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I City' State ZIP~ _

I Circle book wanted: ABC 0 E F G H III III

I 1 year $6 0 choose 1 book life $73 0 choose any 3 books
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ree
GET ONE BOOK FREE WITH EACH DIFFERENT SUBSCRIPTION.
GET THREE BOOKS FREE WITH EACH LIFE SUBSCRIPTION.

Offer expires April 30, 1972

Please enter su bsc rip t io n s for the following, starting with the current 1972 issu e.

Accept ON E BOOK F RE E w ith o ur complimen ts for eac h di fferent $ 6 subscription y ou en t er . Free
G ift Book s ca n be sent to each sub sc ri b er or to the d onor. O ne gift b ook per $6 su bsc rip t io n, w herever
th ey go . A ll subscriptio ns will b e entered to start w it h February 197 2 u n less otherwise no ted . O n
renew als o r ex t ensio n s of subscrip t ions please include the address label from the m agazin e wrap p er or
renewal notice. This offer goo d in Nort h Am eric a o nly . F oreign readers m ay part icipa te by addin g o ne
extra dolla r per o ne year subscriptio n .

APR IL 19 72

That's right, all you have to do is buy
a one year 56 subscription to 73 and you
are eligible for a free book (postpaid) of
your choice or a set of back issues (FOB
73 HOI. You say you want two books?
Fine, no trouble whatever, just buy a
little old gilt subscription for a friend or
OX buddy and ask us to send you the
book or back issue package.

Can you buy two years for $12 and
get two books? No, sorry about that, but
the whole purpose of this unusual offer is
to increase the circulation of 73, not to
just give away a few thousand books free
of charge. We know that once an active
amateur starts reading 73 he has a hard
time ever being without it again and so,
though we pay dearly for that first
subscription, we eventually make it up
come renewal time, And keep in mind
that the more subscribers we have for 73
the better magazine we can give you .

Over 3000 great articles have appeared
in our back issues and most of them are
just as good today as the day they were
printed. You will have the time of your
life reading all those wonderful issues you
missed, We have separated the back issues
into three packages, issues from
1960·1964 (I), 1965-1967 (II) , and
1968-1970 (I II I. These back issue
bundles are put together by illiterate
apple pickers borrowed from other ham
magazine staffs and thus there is no
possibility of our guaranteeing any parti 
cular issue in your bundles, . ,you take
pot luck. Oue to the 512 value that we
are making available in these back issue
packages (12 different back issues in each
package), we must ask that you foot the
shipping charges, Please include 51 to
cover handling and rnailinq of these great
big packages of back issues.

If you prefer that we send a book or
back issues to your buddy along with his
subscription, just indicate this on the
form.
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+ .00 25% guaranteed tolerance

75*
• ea.

I N 0 U ST R I ES 2. METER $
INC" crystals

Oealers! Write for our special Distribution Price Program.

72 HOUR SERVICE ON
10 CRYSTALS OR LESS *For most standard FM sets - Re

gency - Clegg - Drake -Swan 
Sonar - Telecomm - Tempo 
Varitronics - IC-21 - Johnson.
Standard & Gladding add $1.00 ea.

I NDUS T RI ES

I 'NCI
Post Office Box 508
919 Eighth Street
Prague, Oklahoma 74 864 PHONE· (40 5) 567·2286

---- ---- ---- -- - - - - --------
Please ru sh the foll owing cryst als to : NAME .
M. O. or check enc losed for full amount.
For postage and handling add 1-5 crystals ADDRESS .

25<1;6-1045. . CiTy STATE ZiP ..

"HC·25 Mi n iatu re / HC·6 LARGE

Quantity " Holder Chann el Cry stal Equ ip.
MH z Freq. Make and Model
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EQUIPMENT REVIEW

TESTING THE

COMCRAFT CTR -144

I,,

C an an FM nut live comfortably with a
tunable receiver and a vfe transmitter?

As an old time two meter addict my
hands began t o shake with anti cipation as I
plugged in the new Corncraft transceiver.
just looking forward to being able to tune
the receiver dial and get back to the old
familiar concept of frequency being marks
on a slide rule dial instead of numbers on a
switch.

Sure enough , as I tuned from 146.5 to
147.0 there were all the repeaters, blasting
through . And even though this segment of
the t wo me ter band takes up only about
3/8" of the dial , I still could identify most
of the repeater channels by their position on
the dial. The receiver was quite sensitive and
I was able to hear repeaters right on down to
New Haven, some 150 miles or so away .

The most exciting discovery was that
"secret" repeater up in Manchester (NH) up
above 147 MHz. I knew their input frequen
cy, but had not been able to get them to
spill the beans on the output so 1 could get
crystals and their promises o f getting crystals
for me had been dragging on for a couple of
years, so when I tuned across the repeater
out put I let ou t a whoop and zeroed in the
Comcraf't vfo and called in. There was a
stunned moment of silence and then they

APRIL 1972

acknowledged me. I didn ' t tell them how I
found them

The vfo is stable enough to work through
FM repeaters with no problem. My counter
shows it to hit within 25 Hz or so each time
it is keyed! There are three internal crystal
positions plus a front panel jack for a fourth
crystal position. The rig uses the very popu
lar 8 MHz FT-243 type crystals, which are
still around by the thousands fro m WW II.

The CfR-144 is basically an up-to-date
solid state Communicator. It tunes from
144-148 , with enough overla p to bring joy
to the MARS and CAP enthusiasts. My unit
tuned from 144 .00 to 14 8. 15 on both
receiver and vfo , but this could be easily
changed enough to add or subtract a half
MHz or so by touching the band-setting
capacitors.

The power supply is built in for 117V ac
operatio n, plus the usual 12V dc power cord
for mobile use. A little battery test button
on the front panel lets you check th e b attery
condition . This test button may not be of
great interest for mobile applications, but if
the unit is used in conjunction with the
accessory CBP-12 Corncraft battery pack , it
will tell you how things are going. This
battery pack is automatically recharged by
the ac su pply , by the way .

93
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No longer is it necessary to choose between
AM and FM on two meters. Now you can have
both in one compact unit.. Join the gang on
the new FM repeaters yet still be able to "rag
chew" with old friends either AM or FM any
where in the two meter band.

2 Rigs in one!
THE COMCRAFT CTR-l44

The receiver gets its selectivity a nd rejec
tion of images by a clever system of i-f
management. The first local oscillator is at
65 MHz and is crystal controUed. This
doubles to 130 and the output is in the
14 - 18 MHz range which is tuned by the
first i-f. The second local oscillator d rops the
i-f to 2 MHz and then the signal is channeled
into either an FM or AM detector.

The 65 MHz oscillator is used by the
transmitter to beat the 7-9 MHz vfo up to
72-74 MHz. This is then doubled to the
output frequency.

While I find a counter quite help ful in
putting the CTR exactly on a repeater input
frequency, I have had litt le trouble zeroing
in just by listening for the repeater squelch
tail and tickling the vfo dial until I hit the
pass-band . While visiting New York I cu t a
19" length of coathanger and stuck it into
t he antenna conductor, zipped onto
WA2SUR's input on 146.19 and found
myself ta lking with a number of old friends.
This was from my livingroom in Brooklyn
about five miles away!

While I appreciate the benefits of chan
nelized operation as much as anyone, I do
have to admit that I like it a lot t hat I can
now tune the 144 MHz band complete and
check to see what is going on . And who can
afford all the crystals it takes to get all of
the repeaters? With new repeaters coming on
the air by the week, who can keep up with
it ? I'd be ordering more crystals every week
and, at $4 to $6 eac h, this is a luxury
beyond the means of a mere magazine
editor.

One thing I did learn fro m being able to
tune the entire 144 MHz band .. . the FM
activity is just about the only activity that
I'm going to hear up this way . I may be able
to get into seventeen FM repeaters from my
home, but I have heard one and only o ne
AM signal on the band in several weeks of
listening, I haven't had a good chance to
tune the entire band since my NC-300
receivers were swiped a few years ago. The
band sure has changed!

The Comcraft CTR-144 may not meet
the demands of the purist FM old timer , but
it sure does do its job well and is a lot of
fun. And it will run AM if you need it!

. . .W2N SD/I

MADE I~~ U.S.A.

The First AM-FM
Solid-State Transceiver

For Two Meters

$459.95
COMCRAFT COMPANY
P.o. BOX 266-GOLETA, CALI F, 9301 7

Write for more information or
use READER SERVICE

COMPARE THESE FEATURES
TRANSMITTER:
• Bu ilt· ln VFO (Frequency converted for stebllib)
• AM end FM both cryste l end VFO
• Four transmit crystel positions (8 MHz)
• 12 wett input AM end FM
• Hiih level transmitter moduletlon on AM
• Sendpess cou pled transmitter requirini only final tune

end loed
• Three Internet transmit crystel sockets with trimmers

for netting
• One transmitter crystal socket on the front eenet
• Devil t ion limiting
• 146.94 MHz crystal included

RECEIVER:
• Double conversion
• Crystl l controlled fi rst conversion
• MOS FET receiver trent-end
• Integrlted circu it limiter and discri minator for FM
• Envel ope detector and series gate no ise clipper for AM
• aunt-In squelch for both AM and FM

GENERAL:
• Seplrlte transmitter and receiver tuning
• Built·in 115YAC power supply
• Direct 12YDC operation for mobile or portable operation
• Optional portable rechargeable snap-on battery pack

....ailable
• "S" Meter also used for transmitter tune up
• Military style glass epoxy circuit boards
• Anodized lettering and front panel
• Baked epoxy finish on the cabinet
• 47 trlnsistors, 22 diodes, 1 integralld circuit
• Dimensions: 101A" W x 61/. " H x 7 Vz "D

Warranty-gO Days Parts and Labor

The eTR·144 is available at your
DEALER
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MLB
2BIBB

\
P81 • \
2B IBB }

BOCA ."j
221B2

fT. PRe .•
:Lbl7b

JAX
• :Lbl7b

Jef f rey R. Harrow WA4RLG
1336 S. Biscay ne Pc. Rd.
Miam i Beach FL 3314 1

FMY
{2BIBB}

{PROPOSED XPTR}

95

co u ple of yea rs , a pro ble m pre tty o ld to the
Califo rnia and Ne w England areas has be
co me evid en t. With so many re pea te rs in
o pe ra t ion . a nd wit h aho ut 90 % o f t hem o n
34 /7 6. we had t he old pro blem of h igh
powered ba se stat ions in Tampa keying the
Miami re peater. an d vice versa. A ft er a wh ile ,
the Melbo rn e repeater ca me o n . and la t er
wa s joined by the Bo ca Raton m achine , 4 3
miles north o f Miami . It go t t o th e point
w he re mos t people were sh u tt ing off t hei r

•

receivers because t hey were having to listen
to to o man y o ne-sided c o nversa tion s not
meant for them.

,

••

DESTI N
2B IBB {PROPOSED}

• PANAMA CTY
I 16 /76

{PROPOSED}

•
PEN.
{ 1 }
{PROPOSED}

,

I ' m no t all t hat o ld ( 22) and yd . as I lo ok
hac k a bou t six yea rs it see ms an im

mensely lo ng time ago t hat G ly nn WA4LHK ,
Bill WA4 MKD . my sel f. and the rest o r -t he
renowned N .O .M.A .R .C . group put o n ( to
my know ledge ) th e firs t amat eur tw o met er
repeater in Florida . It consis ted o f a pre
pro g. G.': . int o two ground planes lip about
five s to ries - a nd we were ecsta tic wit h a
o ne to t wo mile ra nge .

We ll , as you ca n set' from the sketch,
Flo r id a to ok to two met ers with a ve n
gea nce. So m u ch so , in fa ct , t hat fo r the past

r-~-----_I
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c41iawComm
" •.. the birthplace of new ideas

in Novice Communications"

Available ONt Y factory di rect from:

The NVX· l works like a V.F.O. with your XMTR.

Coverage: 3702 - 3748 KHz
7t 52 - 7t98 KHz

THE
. -

/'
. fit:,· NOVICE

..
Nl.i' ...J

~ VFO
We tbe lleople of MicroComm,

recognizing the Inalienable rillbt to usv.
frrrborn to work DX and mnepenbenre
to th row your crysta ls away, bo orbam anb
rstablisb the Novice NVX · l Variab le Crystal

Dscillators. Fully approved by the (/[onstitu
non and the F.C.C.

Decl are your Independen ce and order today at the Intro
ductory Pr ice $39.75, p.p .d .. wired . Gua ranteed and cert ified
for one full year. California residents add 5%sales tax .

BOX 373
CU PERT INO, CA LI F.
9501 4

Then, about eigh t months ago , the
Orland o repeater came o n in the ce n ter of
the s t ~ te. l'oor Melhorne . Poo r Tampa.
Orlando base stations were consis te ntly key
ing up their repeaters wit h 20 dB to fu ll
quiet ing signals. Melbo rn e even changed
thei r receiver an tenna orie nta tio n to redu ce
the problem (and in doing so, though, th ey
removed repeater coverage from a ra ther
barre n stre tch between Orland o and Mel
borne, a n ice p la ce to have a flat t ire) . At the
same ti me do wn in Miami, the Boca repeater
was going st ro ng. It put usable signals into
Miami, and communica t ions took o n quite
an inte res ting assort me n t o f sq ueals, grun ts,
and sho uts of Hiley , co nt ro l stat io n, please
shu t this &S#~% machine down so I ca n ta lk
to Boca."

Up to no w I've described a situa t ion very
fa miliar (or it may soo n be) to most o f you.
lIe re is the so lut io n that the South Eastern
Repeat er Association committee, head ed by
lIal Greenley K4GYO , pro posed , and which,
was adopted by all o f the S.E .U.S . repeaters :

On January 15, 1972 , all of the S.E .
repeaters changed the ir main input Irequen-

cy to eithe r 146 .16 , 146 .22 , or 146 .28 Mll z.
The spec ific frequ ency alloca tio ns were
mad e by the committee , based o n. fac tors
including location . sen io rity , adjacen t re
peaters, e tc. These inputs are "o pen," th at
is, no lo ne coding of any kind . Each repealer
also mai ntains a 146.34 MHz input. This 34
input is Touchtone coded with a d ifferen t
code assigne d to each repeater. The code
performs a latching funct ion (a t th e- discre
tion of each repeater) or a ti me delay . For
instance, if the Miami repeater 34 input
hears a digit o ne, it will open, and lea ve
o pe n, the 34 inpu t o f the ma chine, until it
hears another d igit one, wh en it will close
the 34 input. The 16 , 22, o r 28 inputs will
have priorit y over the 34 inpu t. So if a
sta t ion co mes o n 16 , the 16 sta tion will ta ke
over, or capture the repeat er, even if a
stat io n is already t ransmitti ng o n 34 .

Several months la ter. each repeater will
change its output frequency to 146.76,
146.82 and 146.88 Mll z respectively .

Now, what have we gained from th is
mildly expensive and time consuming area
wide change '?
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First o f a ll, by care fu l freq uency assign
ments, mobiles using o ne repeater will
not - under no rmal condi t io ns - be able to
key up the clo sest repeater using the sa me
chan ne l. No tice that I said mobil es. What
about base sta tions'?

"t II base sta tio ns will be requested t o use
the 146 .34 inputs. This se rves seve ra l pur
po ses. First and fo re most , it a llows a mob ile ,
any mo bil e , and even an liT, to break in to a
cha t by a base stat io n to req uest help , report
acciden ts, e tc. (Remember o u r j ust ificati o n
fo r existence - pub li c necessit y , in terest ,
and co nvenicnce. ) Seco nd ly , it allows high
po wered base sta t io ns in Miami for in st ance ,
to talk th ro ugh the Orla ndo repeater wit h
o u t keying up , o r tying up o ther repeaters
around the sta te. To ward this end, a ll the
ind ivid ual repea te r need do is to keep it s 34
in put to ne coded off whe n no t in use . T he
repeat e rs \v it h 34 coded off will not be
bo thered by the long haul co nversa tion . Of
cou rse , two cross-sta te conversa t io ns a t o nce
co u ld po se a problem, h u t then noth ing
(yet) is perfec t. I might a lso poin t o u t t hat
t raveling mo bil es who can ' t cram in two
more se ts of crystals can uti lize the 34 input
of any re peate r he is nca r with h is Touch
to ne pad , The o nly disadvan tage fo r mobile
usc o f 34 is tha t several repea te rs will o n ly
o pe ra te o ne cent ra lized 34 receiver wh ile
they ma y have several sa te ll ite rece ive rs o n
their main d iscret e freq uency . Third , if more
areas confo rm to th ese sta ndard ized chan
nels (a nd they are) , o nly three se ts of
crys tals will be necessary to cover mo st of
the co un t ry . Rick WB4I ES, and I recen t ly
to o k a light plane tr ip from Miami to San
Francisco a nd back : we kno w we missed
mo re repeaters than we worked . Also, the
ma ny co mbina tio ns o f PL tone!' d escribed in
seve ra l ma gazines won ' t be necessary .

Th is is the beginni ng o f th e stand ard iza
tio n which is so necessa ry to ou r con ti nued
ex pansio n. This plan , which yo u no tice
inco rpora tes 600 k Hz spaci ng bet ween the
re pea te r trans mit and receive frequencies
allo ws more pract ical o ne-site repeate rs.
Anoth er not so o bvio us adva n tage is that
sta ndard 600 k Hz spaced . 60 k llz staggered
cha nne ls ma ke freque ncy sy nt hesis some
what easi er to p rodu ce.
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Cert ainly the re arc some o bject io ns and
d isadvantages to this plan , The mo st o fte n
heard see ms to be t he ex pense of the new
crysta ls a nd the fac t that " We were here
firs t. why should we move '?" Well , the
ex pense , especially in the fie ld of ham radio ,
is ra ther minim al. It is in teresting to note.
however, tha t most fo rms o f im proveme nt
and progress cost so me money , This isn 't the
first and cer tain ly no t t he last such inst an ce.
To the o ther o bjec tion, that o f "sq uat te rs"

righ ts," I say this : Each moto rist on the ro ad
ha s given up so me of hi s freedom - such as
having to sto p at ~ t ra ffi c light when he is in
a hur ry . To go further th e natio-n s of th e
world have given up some o f their fr ee
doms - such as not ind iscriminately test ing
nuclea r weapo ns. This giving up o f " rights"
is d one in order to bring about the greater
good of a ll. The sa me th ing holds true here . I
read a very d isturbi ng ar ticle recently wh ere
a gro u p of ira te two met er hams had a
repeater evic te d fro m a beauti ful mo untain
top site because it was bleedi ng in to their
receive rs 30 k Hz and ten miles away . At t h is,
I ca n o nly shake my head .

All in all, two me ters is growing ; welt in
so me areas, an d poorl y in o thers. II' we all
give just a little we may o ne day sec a
bea ut ifu lly interlin ked repeat er syste m no t
o nly in Flo rida b ut ex te nd ing to ward the
res t o f the co u n try wit h au topa tch facil it ies
and po ssibl y FAX o r T V. Atlan ta a nd
Florida a re even now begin ning to talk o f a
link !. And re me m ber . a ma teu r sa tellites ca n
do mo re than bro ad en o u r horizon s - th ey
can lit erally ju mp them !

Repea ters arc becomin g mo re p revalen t.
and wit h a consiste nt. carefu lly planned
system , each repeat er will be cover ing a
larger and larger area wit hout bo theri ng its
neigh bo r. And remember . if the FCC re
ceives many co mplai nts fr o m ira te repea ter
gro ups they co u ld j ust ifi a bly im po se their
own rul es. We have trad itiona lly been a
se lf-po licing gro u p, and it wou ld beh oo ve us
to retain th is sy ste m.

The fu tu re '! It's go verned by what we do
today! Remember how the fa n tas t ica lly
co m plex Bell syste m star ted.

. . .WA4 RLG
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SEND FOR YOUR COPY TODAY I

•

I f you haven't

already received

a c o p y of our NEW
•

1972 Catalog of Precision

Quartz Crystals & Electron ics

fo r the Communications Industry.

Somewhere along the line, in VI'.

tuallv every ham repeater in the
world, you 'll find a co up le of Sentry
cryst als.

Repeater owners and FM " old.
t imers" don't take chances with
frequency -they can't afford to. A
lot of repeater users depend on a
receiver to be on frequency. rock
stable... in the dead of winter or the
middle of July . The repeater crowd
took a tip from the com mercial
"pros" a long time ago-and went
the Sentry Route.

That's one of the reasons you can
depend on your local repeater to be
there (precisely there) when 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 WANT THE BEST,
SPECIFY SENTRY CRYSTALS.

"A sk the Hams and Pros

Who Build Repeaters!"

YOU'VE USED A

SENTRY CRYSTAL

SENTRY

IF YOU'VE

EVER
USED
A

REPEATER,

TT
SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6180
TWX-910-llJ0-6425



EQUIPMENT REVIEW Ed Webb W4FQMIJ
Technical Edi tor
73 M agazine

Ross
and

White
RW- Band Tranceiver

T he Ross and White RW-Bnd 2 meter FM
transceiver is o ne of the newer entr ies

to the FM market place , and it brings with it
seve ral unique features.

You can put it in your glove compart
ment , it is so small . The fro nt panel mi ke
socke t lets its trim design slide into narrow
places, like the empty hole in your dash
board where the AM rad io used to be. If you
prefer to keep it outside, you can mo un t it
underneath the dash or on the transmission
hump with the mo unting bracket that is
included . And this rig is portable too . You
can use it with a shoulder strap and flash
light batteries. Its size is deceptive because it
is loaded with featu res. Keep read ing.

The little knob at the side is fo r the
built-in tone burst enco der. More and mo re
repeaters are requiring tones to activate t he
transmitters and o the r functions of the
repeaters. such as low band link s. In some
areas that have seve ral repeaters with the
same inpu t frequency , a different tone is
require d to turn on each pa rticular machine .
Other rigs require externally connected
boxes that have the tone generators inside.
The gene ra to r is already inside th e RW-Bnd .
These tones are easily reached fo r fi eld
adjust ment and the three swi tc ha ble posi
tions should be sufficien t even for the
frequent traveler. Since the tone circuits u se
ICs , they are trouble free and sho uld require
no maintenance at all.

APR IL 1972

You will notice that there are fo ur knobs
on the front panel. The re is a volu me and a
squelch contro l as wit h all o thers. To turn it
on, you turn on the volume and adjust it for
a co mfor tab le noise level wit h the squelch
open. Right? Wrong. Once you have adjusted
these two contro ls you should not need to
adjust them again because the main power
switch is includ ed in the power level switch.
There are three power levels (plus 'off') that
offer a variety of operating condit ions. The
low power slot is fine for ta lking to the
mo bile who is following you . No need to tie
up a lot o f o ther people on the direct
channel. The medium power level is perfect
for keeping in touch wit h the base when you
head out for a loaf of bread . Incidentally ,
these two levels are satisfactory fo r portable
operation using batteries o r o ther situatio ns
where low current power suplplies only are
available, such as when you are o n a business
trip . The usefulness of this rig for eme rgen
cies is self-evident; low current drain. built in
tone burst . and sma ll size. If the re is no
eme rgency and you are just ta lking to the
distan t repeater several cit ies away , the high
power position is the ideal level as th is
allows the rig to run ten-plu s watt s o utput to
the anten na.

Do you have visions of plugging your rig
in and pushing the mi ke butt on and watch
ing the relative rf output meter quickly flash
to maximum and then crashing to zero? T his
will not hap pen wit h the RW-Bnd because it has
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a pro tection circuit that prevents the final
transistor from blowing out if the swr is too
high , such as when you forget to connect t he
antenna or a low tree branch takes it off.

The circuitry is modern and of advanced
design. For example, the transmitter uses an
IC oscillator. Most othe r rigs do not have an
IC here. In the receiver , the sharp i-f does
not block or get cross-ta lk fro m adjacent
channels. Once inside the rig, you will no tice
that there is a lo t of room. You will be
grateful for th is when you try to change

2502 Tow nsh ip Line Road
DR E XEL H IL L, P A 19026

eo.mjdete '??1t Peu~~
FOR THE PRICE 01 a RIG!

• SBE SB-144 FM TRANSCEIVER
• MOSLEY 5/8 wave ANTENNA
• LATEST REPEATER ATlAS (1972)
• 1972 ARRL Handbook
• 20 ft. RG-58/U coax

with connector
ALL FOR ONLY $239.00

Major Credit Cards Accepted
Vince Barr, Mgr. Ben Schaefer

WA3ICS WA3ATP

crystals for the transmitter or receiver be
cuase there is room to get a couple of fingers
in there and you do not have to use a pair of
pliers that might pinch the crystal. Each
rock has a trimmer capacitor to let you get it
exactly on frequency, transmit and receive.
Twelve channels are sufficient for most areas
and th is is what you have in the RW-B nd . In
case one of your local repeaters has not
switched to the standard 600 k Hz spacing,
crysta l jumpering is easy.

Once the rig is installed, the clear, clean
and plentiful audio will strike you . The fro nt
mounted speaker is what does it. The audio
is no t directed at your feet nor is it muffled
in the maze of wires behind the dashboard .
You will no t need to hook up an external
speaker to hear this one . Another useful
feature is the accessory jack on the rear
panel. It is' connected to nothing. Your own
needs and imagination are the determin ing
facto rs he re . Do you use a Touchtone pad?
Tie it in here . Do you use a continuous tone
squelch system (PL)? Attach it to this plug.
Perhaps you want to run the audio output to
another speaker in the rear of the car. It is
easily done. You can even bring out test
points fo r monitoring the functions of the
rrg,

One othe r valuable contribution the Ross
and White people have given the ham for
maximu m enjoyment of his FM rig is a
complete instruction manual. Book is a
better word to use . It has pictorials, parts
placement pictures, voltage tests , operating
theory. and more . It is a valuable volume for
the proud RW-Bnd owner.

For more information about this great
rig, contact Ross and White at 5 0 West
Dundee Road, Wh eeling ll. 60090. . ..Staff

F ree typica l F l A M Rece iver Adap tation deta ils.
Po stage $ .10

2. FlAM Co nstruct io n & Operat io n Man u al. (Post age
Includ ed ) .•. . . .. .••... .. . . . . . . . . . . . . . $ 1 .2 5

3. 2 M odutetto n Contro l u n its. .. . .... . . . . . . . • 36.95
4 . Postage & H .C. fo r ite m 3 . . . . . . . . . . . . • . . . . . • .5 0
5 . Additiona l components (purchased from others). 4 0 .0

T h e only known modulation system that is compat 
ible \/lith AM & SSB . (When Receiver is corrected as
recommended .I

2 . Uses t he same F lAM co nt ro l unit for 6 thru 20 m .
Vagi A ntennas.
Tests indicate less cross talk .

FIELO INTENSITY AMPLITUDE MODULATION
) Amateur Do-It-Yourself

Directive Displacement Modulation
Guaranteed FlAM Specifications:

7
3 .

Send for: 1.

AM & 8SB
TRANS·
CEIVER

/

-:
-/

5SB or CW
Transce iver

INE Wave
TONE GEN .

FlAM Electronics) -c--;
P.O. Bo~ 3062 /" )/
Wilm irlgton. N.C.
2B4l"J1 /
Ho~ to Order : /f.
Send~rM .O

Patent ;/(
Applied
For .

3 Watt
Aud io Amp.
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DIVISI ON OF BOB
WHAN & SON

el ECTR ON ICS, INC .

2400 Crystal Or.
Fort MVers

Florida 33901
(813) 936-2397

Send 10e for new
catalog with

osc ill ator circu its
and lists of
thousands of
frequencies in

stock.

AT L~$T-
>'I SPEECH ("OMPRHfORTHIJ

REALLY WORKS!

.~

<.
I

/

CRYSTAL BARGAINS

SPECIALS
Color TV crysta l 13579, 545 KHz) wire leads Sl .60

4 fo r 5.00
100 KHz frequ ency standard crystal (HC 13/UI 4.50
1000 KHz frequency standa rd (HC 6/UI 4.50
An y CB crystal, tra ns. or rec.

(except synthesizer crystal s) 2.50
Any amateur band crystal in FT-243 ho lders

(ncept BO - 160 meters ) 1.50
4 for 5.00

80 meter crystals in FT·243 holders 2.50

Write for specifications and inform a tio n sneers
(Free). Dem o nstra tio n Tap e (cassette} available
($2.00 d eposit ).

• Low distortion
circu it .

• F u lly w ired & t est
ed . NOT A K IT

• Works wit h phone
pat ch. RPC-3M Module

• Interna l unit s & (O N L Y S22.50)
mod u les work mob i le .

• FULL WARRA~TY - ON E YEA R
• INT RO DUCTO RY LOW PR ICES

(Ill ino is residents add 5% Sales Tax)

fl> ELECTRONICS
Bo x 1201 B Champaign, 111.61820

Depend on . . .

We can supply crystals
from 16 KHz to 80 MHz in
many types of holders.
Over 6 million crystals in
stock includi ng CR1A/AR,
FT243, FT241, M6l . HC
6/U , HC 13/U, etc. ORDER
DIRECT wit h check or
mon ey ord er to JAN
CRYSTALS. For first class
mail add 15C per crystal
-for airmai l, add 20C per
crys t al. Inqui re about
spec ial quantity prices.

RPC-3 ,3U Internal U nit RPC-3C Cab inet Model
1$24.951 1$34.951

onosp ene

eets 0

un erstorms

FROM JIM, WN5COZ

•

S c ie n tist s of the Co mme rce Departm ent 's
Nat io na l Ocea nic a nd At mosph eric Ad

ministrat ion have fo und that th und erst orms
tra nsm it treme nd ou s soun d pulse s in to the
iono sp here 125 m iles above the ea rth.

By observing th ese high-alt itude pertu rba
t io ns with carefu lly sited radio transmitter!
re ceiver arrays, the scien tists have det er
mined that a pulse ca n give the io nosp here a
three-mile lift directl y above the o rigina ting
slorm.

Dr. Ken ne th Davies of NOAA'5 Apace
En vi ronment Lab ora tory at Bo u lder. Colo
rad o. says the io nosp here begins responding
to thund erst orms about the time their tops
have reached the 40.000-ft level.

T he tu rb ulence wi thin the th unders to rm
produces pulsat io ns wh ich travel th rough the
a tmosp here as pressu re wa ves. Un like ra d io
waves. which penetra te the atmosph ere with
ou t a ffec t ing the nat ural gases through which
they pass, t hese pressu re waves move by a

Reprinted from Collector and Emitter, a
publication of the Aeronautical Center Ama
teur Radio Club of Oklahoma City, Okla
homa.
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KIRK
. QUAD INSTRUCTION MANUAL

Thousands of quads have been
constructed from this manual.

48 Pages of authentic ..ITWCTl8Il .........
information on cubical

lJiUllllIiquad construction. All SUPER-QUADS

you need to know to / .build a great ox anten-
&~0&. Facts. methods, de-

signs. dimensions. Q&A. , k '''-
dual and multi-element

~ '~~ I;/arrays,low band 40-20.
15. 10 meter. high band
VHF 6 and 2meters.Al1
information supplied

~from actual constructed ,."-, " -.
models and 20 years of -- '.' -
experience. :::
One of the most com- .,
plete quad instruction "_."
manuals ever offered. ~ ",.." "r.:,.~=;:;,:,:::,b" .~".~

You need this manual
,~ _ __ ~__ R_- .~.. -

for your library even if dJ
you never build a quad.

PRICE
USA & Canada $2.00
Foreign Surface $2.80
Air Mail $3.60
All Postpaid.

KIRK ELECTRONICS DIVISION
134 Westpark Road

Dayton. Ohio 45459

Tel : 513/433-3102

CAMP ALBERT BUTLER RADIO SESSION
13th vecr : July 29 - Aug. 12th

Courses Taught : General Theory and Code
Advanced Theory and Code
Amateur Extra Theory and Code

Golf privileges at New River Country Club; also fishing

TRUL Y A VACA nON WITH A PURPOSE!!!
People attended from the following states and areas:
North Carolina

j
South Carolina l.JVIissouri, Tennes

see, Utah, Flor da, Oklahoma, west Vln!:inla, Ala
bama, New Hampshire, Iowa , District of Columbia,
Vermont l Arizona, Indiana, Ohio, New Jersey,
New York , Massachusetts, Maryland, Virginia , lllin·
ois, Michi&an, Georgia, Kansas, Mississippi, Nebras
ka, Maine, Kentucky, California, New Mexico,
Arkansas, T exas, Wisconsin, Louisiana, Oregon,
Connecticut, Minnesota, Pennsylvania .

OUT OF STATE:
Puerto Rico: Saskatchewan, Ca nad a: Ontario, Can
ad_a3. Quebec. Canada: Granada, Spain: London,
EJ1&.1and : Geneva\ Switzerland: Netherland, An
tilles ; st. Croix. Vlf'lin Islands

rc.LP~rs,K4DNJGen~' Se;;;a-;; - --l
I Gilvin Roth V.M.C.A., Elkin, North Carolina I

I Please send me the Booklet and Application Blank I
I for the Camp Albert Butler Radio Session. I

I Name Call I
I Address I
I I
LC1!Y/Sta~i~ =..1
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train of collisions between molecules along
the path. As a molecule of atmospheric gas is
perturbed by the pressure wave, it moves,
striking a neighboring molecule which in
tum moves and strikes another.

These infrasonic pulsations originate in
the lower atmosphere (troposphere), where
the molecules of gas are packed densly, so
that each molecule travels a short distance
before striking another (less than one mil
lionth of an inch). As the pulsation travels
upward to the ionosphere, the atmosphere
thins and the molecules are farther apart. At
an altitude of 125 miles; the molecules of
gas are so thinly distributed that one may
have to travel 1,000 ft before colliding with
another. This density reduction is respon
sible for a 1,000 times amplification of the
vertical movement of the atmosphere at
ionospheric altitudes. The actual upward
surge of the atmosphere (not the individual
molecules, but the whole mass of air in the
region affected by the acoustic pulse) is
about 15 ft at cloud level and 15,000 ft in
the ionosphere,

Because of the geometry of the earth's
magnetic field J the electronis in the ionos
phere behave differently from the neutral
gases, which are unaffected by geomag
netism. South of the detection array, the
atmospheric surge carries across the mag
netic field lines. The neutral constituent
moves upward normally, but the charged
electrons are restrained by the field. Because
radio signals are reflected from the electrons
and not the neutral part of the ionosphere,
the movement cannot be observed.

To the north, however, the atmospheric
pulses move along the magnetic field lines,
and the electrons easily move with it. Thus,
the surge of the ionosphere can be observed
by reflections from the mass movement of
electrons north of the transmitterIreceiver
array.

Observations indicate. according to
Davies. that when ionospheric responses to
thunderstorms occur, the top of a cumulo
nimbus cloud has risen to more than 40,000
ft within 150 miles of the midpoint of the
radio circuit. Such responses have been
recorded on the Oklahoma paths and on
paths between Long Branch, Illinois, and
Boulder, Colorado.
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CX7A
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I w ill take $ , , , , , , ,
- - - - -- -- - -

the Incomparable

0 .... . C6 151 38• .5513

Send Brochure

Qu ite frank ly there is noth ing with wh ich
to compare the CX7A . What else is there
that h as all mo des 10 thru 160 me ters w ith
instan t , no tuning band changing? With true
break -in CWo a Pre I. F. no ise blan ker, R.F.
clipp ing. and a bu il t-i n Keve r? With a sepa
rate rece ive r. wattmeter SWR me ter, FSK
shif t. t ra nsm it o ffse t and a fr eq meter digi tal
cou nter?

RELI ABILIT Y IS NOW standard equip,
rnent. Every component is instrument grade,
hand-picked, and ind ividually tested. The
CX7A is American-made, " Ha m" tested and
" bu rn t-in " by Hams who bui ld, service . and
se ll it .

If you want to move up to the best.
phone DON PAYNE. K4 1D, fo r personalized
serv ice , a brochure , and a KING -SIZE trade
in o n you r gear. It 's perfect ion fo r $ 21 95.

for my .

PAYNE RADIO
Box 525

Springf ield . Tenn. 37172

stgnal/one CX-7A
New " A" model Now Ava ilab le

St ill $21 95 - G reat New Re liab ilit y
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Name , , , , , , , , , , , . , ' , , , , , ' Call
Street. , ' .. , .. , , , Phone
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Repo r ting in the Jo urnal of A tm ospheric
Science (M arch 1<) 7 1) o n studies of the
io nosp heric responses, Davies and Jo hn E.
Jon es, also of NOAA' s Space Environme nt
Labo rat o ry , cited two principal advan tages
of using th e io nosphere to detect t he pulsa
tions generated in the troposp here : (I) t he
density decrease wit h a lt itude in the at mos
phere provide s natural am plifica tio n o f the
gene ra te d pulses, and (2) the at mosphere
acts as a fi lter to remove unwan ted acoustic
waves. In effect, the io nosp here is a natu ral,
tune d receiver. T he a mplification is several
hundreds to o ne, altho ugh interference from
acoustic waves of unknown origin does
occur.

On the basis o f presen t knowledge, it is
d ifficult to relat e the ionospheric measure
ments directly to charac te ristics of the thun
derstorm. As with a ny new techniq ue, a
co nsiderable bod y of data mu st be gathered
and t ime spe n t in ana lysis befo re the rela
t ionsh ips are und erstood . A 10 to 20-yea r
lag between a scien tific d iscovery and its
routine use is not un reasonable . according to
Davies.

H .L Filter B& W Mode l 424 de ,
sig ned fo r C. B. and Ha m up to 100
watts. Input & output im pedance 50
ohms more than 60 db of attenua
tion of harmo nics.

Price-$10.88
See your dealer Of write:

Barker & Williamson. Inc . "fBI
Canal Street. Bristol. Pa . 19007
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• Increase )'our recetve ce p a b j l f t y w ilhou t
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new ca talog - $.25 handling
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TUBES
PARTS
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H.T . (Tom ) Orr W6EIF/4
17A East Circle Drive
Bay Point
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The Japanese manufacturer
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APRIL 1972
105



•

-

ROSS & WHITE
RW- Bnd 2m FM Transceiver, 12 chan nel , 4
crystals supplied, 12V DC, microphone, 10
watts, bu il t in tone-b urst $359.95
without tone-b urst $329.95
Solid state encoder TE·2 two tone _ $39.95
Solid state encoder TE-5 five tone $49.95

TRAOE·INS TAKEN ON
Collins, Drake, SBE, Hammarlund, Swan, Clegg, H .T., Tek tronixs, General Rad io, and Quality
Military Surplus receivers, A irborne and ground radios. military test set .

CLEGG

SSE LINEAR SYSTEMS
58-36 SSB/CW Digital all band trenseiver 500 PEP _ _ $895 .00
SO-144 2m FM T ransceive r, 12 channel , 3 crystals supplied, 10 watts, and microphone . . $239.95

WE OFFER ...

REGENCY
HR·2A 2m FM T ransceiver, 6 channel , 15 watt output , t2V DC , microphone $229 .00
AR -2 Mobi le 12V DC Amplifier, 3248 watts out w ith HR 2, 2A $ 119 .00

22'er FM Transceiver, 25 watt outpu t, t unable receiver , O.3J.1V sensitivity for 20 Qui -
eting $384.95
TR Booster, solid state antenna pre -amp.. less than 3dB noise figure more than 14 dB gain ,
negligible transmission loss _ _ _ _. . _ $47.50
FM 27A, fully synthesized t ransmit and receive , 20 watt RF o utput $449.95

R. L. DRAKE
TR -22 2m FM T ransceiver , 6 cha nnels, 3
crystals supp lied, 12 V DC, n icads, 120 V AC,
co rd , m icrophone, 1 watt $199 .95
AR-22 Mobile 12V DC Amplifer . 25 watts out
with TR ·22 $ 149 .95
ML-2S 2m FM Transceiver. AC /DC built-in. 12 channel, 3 crystal s supplied. microphone . $299.95
DSR·' Digital synthesized receiver , 10 kHz to 30MHz _ _ _ $2,195.00

Write - Wire - Phone (8 13)722- 1843

SLEPELECTRONICSCQ 2412 NORTH HIGHWAY 301, ELLENTON, FL 33532
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T he fo llow ing circuits have appeared in the referenced bo one. magazines, application notes. etc.

Wh ile we try to reproduce all o f the information tha t should be needed b y an experie n ced cons tructor,
readers may want to avail them selves of the o riginal S O U 1'C'CS for peace of mind.

Readers are requested to pass along any interesting circuits that the y discove r in sources o th er than
U.S . ham magazines. Circuits should be o rie n ted toward amateur radio and exp e rimen ta tion rather
than industrial or computer technology . Submit circuit with all parts values on it, a very brief
explanation of the circuit and any additional parts information req u ired , give the so urce and a note o f
p ermissio n to reprin t from the copy r igh t h o lder, i f an y , and t he reward for a published circu i t will be a
choice ora 73 book. Send y o u r circu its to 73 C irc u i ts Poee, 73 Magaz in e , Pe te rbo rough N H 03458.

Turn anything on - or off - with ligh t. Use i t: to
trigger an alarm , to turn on ' ights at dusk, activa te.
a counter as people pass. . .or whatever. Easy- to
build versatile circuit courtesy of Calactro Hena
book. Transistor is a Calectro K4-505 .
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This crystal calibra tor has a fun damen tal 1 MHz
crystal an d its frequency is divided to give outputs
of 1 M Hz, 100 kHz and 10kHz. All the parts used
are easily available from Polypaks, HAL Devices,
erc. , for a small fee. Circuit courtesy of Zero Beat
(Victoria BC) for November, 19 71

Two stage video amp lifier with A GC control of IC gain and n o tuned circuits req uired. The curve
shows the video amplifier response with A GC. This circuit from Motorola R EP Radio Amateur 's IC
Proj ects HMA·36, available free from Motorola, Dept. 73, Box 20924, Phoenix AZ 85034.
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A typical circuit application utilizing a Motorola MFC9010 m onolithic fun ctional circuit, which is a
2;watt a udio ampUfier designed to provide the com ple te audio system in TV, radio and phonogra ph
equipmen t. Schematic at right shows alternate connection to permit connecting speaker to ground
instead of to V +. Circuit courtesy Motorola Functional Circuits handbook.
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Another Cetectro circuit , this one a screaming
siren . Tone rises an d falls like the big ones. Circuit
cour tesy Calectro Handbook (SOd), 400 S. Wyman,
Rockford IL 6 1 10 1. Q1 is a Calec tro K4·S06, Q2 a
K4-505, S l is a push bu tton switch .

TW'O 6-VOt.T BATTER IES IN
SERIES CON NECTION,

Simple nf-cad battery charger circuit from FM
Magazine, as reprin ted in Th e Best of FM, an
anthology of articles from FM Magazine pu blished
by 73 and available from 73 Magazine, Peter
borough NH for $4 .95.
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A udio amp lifier. Th is circuit has a h igh impedance
input, lo w current drain (0.2 mA ), low im pedance
o utpu t, wide range (1 0 - 30 ,000 H z) and a gain of
200 to 400. Circuit courtesy Motorola HMA-33
Tips on Using FETs.

Power failure in dica tor. Indicates either momen t
ary or contin uous power failu re . Circuit courtesy
Motorola Semiconductor Power Circuits Hand
book. When circuit is reset it will trickle charge the
battery, keeping it at full charge.
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STUDY GUIDE

Questions & Answers Part I

T he Extra class amateur licen se is the
highest rank of license o ffered, and as

such demands the greatest knowledge of
radio and electronics theory and practice
( in fact, the Ex tra class exa m requires at
least as much knowledge as does the First
Class Commercial Radiotelephone license
with radar endorsement, generally accepted
as being the most demanding o f all FCC
exams).

Because o f the great er requirem ents o f
the Extra class license, its official study list
of questions is the longest and most de
tailed of all the FCC study lists, totalling
90 questions. For comparison , the General
class study list contains only 52 questions
and the Advanced class has 65. What's
more , the Extra class questions frequently
call for detailed discussions of the subject
rather than simple o ne-sentence replies.

Because of the greater detail and larger
number of questions to be covered. we've
divided the Extra Class Q&A portion of
this license study course in to two sectio ns
of 45 questions each. This section contains
the first 45 questions, with our answers.
The next o ne will co ntain the remaining
questions, 46 through 90.

We must emphasize that this is merely a
checklist which you may use as a "final
exam" to test your readiness for the Extra
class exam. Explanat ion o f the material has
been held to the mimimum; for details,
refer to the Extra class study series pre
viously published in 73 Magazine, or our
reprint of the series.
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1. What are sideband frequencies? Dur
ing 100% sinusoidal am plit ude modulation,
what percentage of the average power is in
the side bands? How is the sideband power
related to the percentage of modulation ?

A. Sideband frequ encies are those fre
quencies contained in the "sidebands" o f a
modulated signal. The sidebands consist of
frequencies above and below the carrier
frequency, which correspo nd to the sum o f
carrier and modulating frequency , and the
difference, respectively. If the carrier is
modulated by a single frequen cy , the side
frequencies will also be single frequencies.
If the carrier is modulated by a band of
frequencies (as is usually the case , for voice
transmission) the sum and difference sig
nals become bands also, acco mpany ing the

• •earner,

During 100% sine-wave AM, one-third
of the average envelope power (total signal
power) is in the sidebands and two-thirds is
contained in the carrier. That is, the
sidebands co ntain half as much power as
the carrier.

Modulation percentage is based on a
voltage measurement. Power varies as the
square o f the voltage, so the power content
of the sidebands will vary between 0 and
1/3, proportionally to the percentage of
modulation as it varies from 0 to )00.

2. What do the mod ula tion envelopes of
amptitude-rnoduloted waves with 75 %.
100%. and greater than 100% modulation
look like ?
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A. Refer to Fig. I for views of the
modulation envelo pes.

3. Ho w maya limiter be employed in an
FA! receiver?

A. In an FM receiver, the pu rpose of the
limiter is to remove all amplitude variations
from the received signal, thus reducing
atmospheric noise (which consis ts pri
marily of AM compo nents).

4. What precautionls] should be taken
when measuring the rectified grid voltage
in an oscillator with a de voltmeter?

A. For the protection of the voltmeter,
all rf energy should be blocked from
reachi ng the voltmeter by use of an rf
choke in series with the voltmeter "hot"
lead. To assure that oscillator operation
suffers minimum disturbance, a high
impedance voltmeter should be used, and
care should be ta ken to avoid introducing
stray capacitance.

5. What is meant by frequen cy shift
k eying and how is it accomplished?

A. Frequency shift keying (FSK) is a
form of modulation usually used in RTTY
operation in which the "mark" condition is
represented by a signal at one frequency
and the "space" condition is represented
by a signal at another frequency. One of
the two signals is always present, but they
are never present simultaneously.

FSK is usually accomplished by switch
ing a small capacitance into and out of the
oscillator resonator circuit, to produce the
lower of the two frequencies when the
capacitor is in the circuit , and the higher

when it is out of t he cir cuit. This switc hing
is frequently accom plished by diodes.

6. 11'11.1' is there 11 practtvat timtt to till'
number oj" stages that can he vuscadcd to
am plifv a signal?

A. The amount of ampli ficat ion which
can be applied to any signal is limited by
the unavoidable elec trica l noise int roduced
both by the early amplifying stages. and
present with the signal when it enters the
amplifier.

The final limit is reached when the noise
that accompanies the signal at the input to
the amplifier is the controlling factor .
"Low no ise" ampli fiers arc designed with
the intent of reaching this limiting co nd i
tion, and it can be reached in practice at all
frequencies in normal use, from the audio
range through SHF.

Certain techniques of " coherent detec
tion" make use of a prior knowledge of the
nature of the ex pec ted signal to dig into
the accompanying external noise for the
signal . Such techniques, for instance, make
possible radar measurement of the distance
fro m Earth to Venus, and are used in many
types of communications. Even these tech
niques, though, are ultimately limited by
the ra ndom and unpredic table nature of
background noise.

7. What are A5 and F5 emissions? On
what amateur freq uencies can these emis
sions be transmitted? Can A5 emission be
transmitted satisfactorily using one side
band only ?

A. A5 and FS both designate video
signals; AS means amplit ude-modulated
video , while FS stands for frequency
modulated video.

Since video signals cover a bandw id th
from de up to several MHz, AS signals are
seldom satisfactory if transmitted using
one sideband only, due to phase shift o f
the low-frequency components . To over
come this situation , yet reduce the extreme
bandwid th which would otherwise be re
quired, commercia l te levision uses the
"vestigial sideband" method to transmit by
A5 signals. A vestigial-sideba nd signal is a
no rmal DSB (with carrier) signal at very
low freq uencies, but one sideband (nor
mally the lower one) is cut off at 750 kHz,
so that at modulating or sideband fre-

OVER 100,,"
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quencies greater than 1.25 MHz the signal
is single sideband. Between 75 0 and 1250
kHz, the lower side ba nd is rap idly attenu
ated . T hus a video bandwidth of 4.5 Mllz
is compressed into a channel o nly 6 MHz
wide, including guard bands and aud io
informat io n.

Both AS and F5 emissions are legal o n
all amateur ba nds above 420 MHz.

8. Ho w does amateur TV! usually affect
tetevision reception?

A. Alarmingly . The interference may
manifest itself in any of a numbe r of ways.
Either the audio or the video parts of the
TV signal , o r both, may be affect ed.

If audio is affected , the TV viewer
usually hears a disto rted version of the
amateur's t ransmissions. This is usually due
to audio rect ifi cation , the same action
which affects hi-fi and ste reo se ts, BC
radios, hearing aids, e tc.

Effects on the video may be varied . If a
beat between the amateur's signal and the
TV signal occurs, a cross-hatching may
appear on the screen . If the beat frequency
is low , this may show up as vertical bars
across the picture . If the beat is high in
freque ncy, it may be cross-hatching o r
simply a " grainy" appearance .

In severe cases, TV reception may sim
ply be blotted out due to overload of the
TV-set fro nt end.

Video interference due to the amateur's
audio modulation usually shows up as
flickering horizontal bars of dark and light.
This is t rue if the amateur uses AM. Wit h
FM, a cross-hatching which fl ickers in step
with the audio occurs.

Cross - modulat ion interference may
cause the sound of a local F M station to
appear in place of the TV channel's sound ,
and it's possible fo r all these effec ts to
occur at the sa me time (though highly
unlikely).

9. Describe briefly the basic sections of
a single sideband (SSB) transmit ter. In
what section of a properly operating SSB
transmitting system is distortion most like
ly to originate ? In what section is nonlin
earity most likely to originate?

A. The basic sections of an SSB trans
mitter arc the audio and side band gen era
tion portion , the frequency control por-

APRIL 1972

t ion, and t he power amplifie r. The aud io
portion restr icts au d io from the micro
phone to the frequ en cy ra nge necessary for
effective communica tion , and the side ba nd
gene rator tra nslates the frequency spec
trum of the speech fro m the aud io range
into radio frequen cy (u sually at some fixed
freq uency, to facil ita te separat ion of the
desi red sideband) . The frequency contro l
portio n transla tes th e SSB output of the
side band generator into an SSB signal at
the desired outpu t frequency , and the
po wer amplifier brings the signal's power
level up to the desired poin t for rad iation.

Distortion most usually occurs in the
power am plifie r portion of the transmitter.
Nonlinearity, being a specific form of
distortion , also is most likely to occur in
the power .a mplifier, but may occur at any
point within the transmitter. Once it oc
curs, it cannot be re moved from the signal.

10. Define what is meant by the time
constant in a resistan ce-capacitance circuit?
Ho w is the time constan t determined ?

A. T he tim e cons tant is a measure of the
speed with which the cirui t can react to
step-impulse st imuli , and is a funct ion of
the product of resistance and capacitance
in the circuit.

Time constant is determined by multi
ply ing the resistance in ohms times the
capacita nce in fara ds, with the result being
expresse d in seconds. In practice , megohms
and mi crofarad s are the units usually used,
with the result st ill coming o ut in seconds.

T ime constant is sometimes defined as
the time taken by the capacitor to reach
63% of full charge, through the resistance,
and sometimes as the tim e taken by the
capacitor to discharge to 37% of its o riginal
charge through the resistance . Both these
definitions are accurate alt hough Incom
plete.

As a working rule of tfiumb, an RC
circuit will be essentially fu lly charged (or
discharged , as the case may be) within 5
time constants, alth ough in theory full
charge or total discharge canno t ever be
attained.

II . How does a squelch circuit operate ?
Draw a com monly used squelch circuit.

A. A squelch circuit acts to silence the
audio outpu t o f a receiver in the absence of
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an incoming signal. Most often , the circuit
either opens or shorts out the receiver's
audio , between detector and audio arnpli
fier, under control o f a dc level obtained
from the carrier o f an incoming signal
(usually the avc voltage) . Some circuits,
however, make use of "between-station
hiss" to actuate the squelch.

Figure shows two typical squelch
circuits, both operated from the ave line.
When an incoming carrier causes an in
crease in ave level (more negative), the
squelch circuit permits audio to pass
through to the receiver's output.
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13. Draw a block diagram of an R TTY
syste m showing the primary function of
each stage. What is the proper way of
identifying an RTTY transmission ? What is
the most widely used frequency dif ference
between the mark and space freq uencies in
a conventional R TTY transmitter?

A. See Fig. for required block
diagram.

An RTTY transmission should be identi
fied by means of CW, as well as by
transmission of all required information in
the international teleprinter code.

The most widely used frequency shift is
850 Hz with 170 Hz rapidly becoming the
accepted standard below 30 MHz.
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12. An oscilloscope is used to study the
relationsh ip between the input and output
of an amplif ier produced by a voice signal.
How would th e scope pattern display a
linear relationship between the input and
output signals?

A. If the scope is hooked up as shown in
Fig. , to directly compare input and
output signals, a linear relationship would
be indicated by a perfectly st raight line on
the face of the CRT . Any curvature in the
CRT display would indicate loss of lin
earity at that point of the signal.
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BOW-TIE

15. Define th e alpha cut-off frequency
of a transistor. Ho w is th is parameter of
use in circuit design ?

/ 4. How can th e two-tone test outp ut
of a linear amplifier be used to tell if a
transmitter is working properly? Show
scope patterns fo r optimum, overdriven,
and underdriven amplif ier conditions.

A. The scope patterns produced by the
two-tone test can be used to determine the
audio input level at which peak flattening
occurs in the output signal as shown in Fig.

(in Fig. , the "optimum" condition
is just prior to the po int at which peak
flattening begins to occur) .

Some additional information may be
obtained from a modulation-envelope dis
play of the two-tone test , but it is highly
subjective. More accurate data on trans
mitter working conditio ns is obtained from
the " bow-tie" display. In this pattern,
curvat ure of the slo ping sides indicates
nonlinearity . Flattening of the tips of the
pattern indicates overdrive. With pro per
bias condit ions, the crossover will be sharp
ly defin ed ; if bias adjustments are incor
rect , curvature will occur near the cross
over point although the remainder of the
pattern may indicate perfect linearity.

SEE YOU A T THE WORLD 'S LARGEST HAMVENTlONf
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A. The alpha cu t-o f f freq uency is th at
freq uen cy at wh ich "alpha" (comm o n-base
current gain ) o f th e transist or drops to 7 J %
(3 dB down) of it s value at "low fre
quency " (normally I kll z) . In other word s.
it is a measure of the high-frequency
perfo r mance of the transistor.

Alpha cu t-o ff frequency has lillie ap pl
ication to current circuit design , becau se
the common-emitter circuit is more com
monly used. It is, however, usually higher
than the corresponding cut-off frequency
for common-emitter circuits, and indicates
the maximum frequency at which the
transistor may be useful in amplifie r, oscil
lator, and switching circuits. Normally. a
transistor will oscillate readily at its' alpha
cut-off frequency. but may not function
properly as an amplifier at this frequen cy .

/6. What are inductive and capacitive
reactance? Ho w are their phase angles
related? How does th eir reactance affect
actual power dissipation in a circuit ?

A. Reactance is a measure of the opposi
tion to flow of alternating current. Induc
tive reactance is a measure o f the opposi
tion offered ac by an inductor, while
capacitive reactance measures the opposi
tion offered by a capacitance . Unlike resis
tance, reactance dissipates no power, but
merely shifts the phase of curren t with
respect to voltage, thus making a part of
the power unavailable for dissipation.

Pure reactance of eit he r ty pe shifts
phase by 90 d egrees. With ind uct ive react
ance, the curren l lags the voltage by 90
degrees, and with capacitive reactance. the
voltage lags 90 degrees behind the curren t.

In a circuit containing both reactance
and resistance. only the resistance dissi
pates power. The power dissipation is
reduced by presence of the reac tance ,
because it makes a portion of the available
power unavailable to the resistance.

Inductive reactance increases with fre
quency, while capac tive reactance de
creases with freq uency . Thus at de, an
inductor is a short circuit while a capacitor
is an open circuit , and at "infinite" fre
quency , the roles are reversed .

17. Ho w do es th e positioning of a
powdered iron tuning slug affect the fre 
quency of the oscillator it is tuning?
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A. Since the powdered iron slug has
higher permeability th an does air , as the
slug moves into the coil it inc reases the
inducta nce a nd thus lowers the frequency
of the oscillator.

Brass has lower permeability t han air,
and is so metimes used fo r tuning slugs.
When a brass slug is used , inductance
decreases and frequency rises as the slug is
inserted into the coil.

18. Define th e deviation ratio ill a
frequen cy m odulated signal.

A. Deviation or "swing" is the differ
en ce between the apparent instantaneous
freq uency of the m od ulated-signal enve
lope and tha t of the carrie r. Deviation ratio
is the ratio between deviation and the
frequency of the modulating signal. Strict
ly spea king, it is the rat io between maxi
mum deviation , and the maximum modula
ting frequency. In an amateur NBFM signal
below 52.5 MHz, with maximum modula
ting frequency of 3 kHz, deviation rat io is
not legally permitted to exceed 1.0.

J9. What ty pe of signal will be produced
when the ou tpu t of a reactance m odulator
is coupled to a Hartley oscillator and
multiplied in freq uency?

A. FM.
20. How would the reception of a single

sideband signal be affected if the carrier is
not co mpletely suppressed? Ho w can spur
ious signals in th e ou tpu t of th e mix er
stage of an SSE transmitter be suppressed?

A. The incompletely su ppressed carrier
may produce a beat frequency with the
receiver's bfo if tuning is not exact. This
beat appears as a low-pitched "growl," and
may vary sligh tly in frequency as propaga
tion effects shift the frequency of the
incoming signal , or the bfo shifts sligh tly.
In addit ion, the carrier may cause in terfe r
en ce to o ther signals .

Spurious signals in the output of the
mixer stage can be suppressed by proper
design, by choosing input frequencies so
that no mixer products except the desired
one fall within the range of the output
tuning circuits, and by the use of many
selective tuned circuits between mixer and
antenna. High-level mixers are to be avoid
ed in the interest o f suppression o f spur
ious signals. . . .Staff
(to be continued in the May issue of 73)
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Wm . B nice Cameron WA4VZM
324 S. Rlverhills Drive
Temple Terrace FL 33617

The Poorer But Wiser
Ham's FM Base Station

B y this time FM is clearly here to stay
and the confirmed FM addict wants at

least a mobile and a base station, if not a
walkie-ta lkie as well. The older, tube-ty pe,
commercia l se ts, alth ough obsolete for th eir
origina l intended purpose , offer the ham
exceJle nt sensitivity, power, and stability,
and unless they are positively ancient, they
offe r a narrow passband as well. The la tt er is
advantageous whe n you are digging for weak
sta tions, assuming they are on frequency .

Since most of the co mme rcial gear was
mobile (t here being as many as fifty mobile
units for a single base station in some
installat ions) it fo llows that an obsolete
mobile unit is the cheapes t and most avail
able rig today . While mu ch of this is hard to
modernize into usea ble mobile material, all
of it is easy to rebuild into base stations .

Now, as in o the r bran ches of the ham art ,
you wiII have to do a litt le extra work if you
want to save extra mo ney. For instance, as
with the old recipe for bea r steak th at starts
"first ca tch a bear:' you must first find an
old radio . This is easier to do t han you might
think just from reading the magazine ads,
because the pri ces which the Ge neral Elec
tric Pre-Progs, Motorola 80 D's, and similar
rigs bri ng do not justify advertisi ng them.
However, find a firm that advertises more
recent gear, writ e them or drop in at their
warehouse and you will usually fi nd the
older, cheaper gear there and sometimes
almost for the asking. Another good met hod
is to have a friend inquire over the air , o r
check t he goodie-row offerings at your
nearest hamfest. At one last month, I bought
a good Link 1905 receiver for $1. With
$1.6 0 for two crystals fro m JA N and odd
part s from my well-stocked junk box, it is
now a serviceable 76-94 monitor receiver
sitti ng in my bedroo m. This is admittedly a
better than average bargain , hut you will be
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asto nished at how much radio you can buy
for how little if you go back about two
model styles. I have bought working sets for
$40 a nd you-fix-its for $5 . See page 50,
July , 7 1, issue of 73 for a representative list
of dealers , or leaf through any current copy
for others. If they advertise current type
accepted commercia l FM gear, t hey probab
ly have the less expensive earl ier stuff, also .

There is no problem at all in getting
circuit information and specifications for
ordering crystals if you use either General
Electric or Motorola gear, as there are books
of prints advertised in the ham magazines
nearly every issue. If you play with Link,
RCA, Bend ix, and some of the others, you
may have to canvass the local ham fraternity
for circuit data, but most hams will cheer
fully let you Xerox any prints or instruction
books they have , so do not fear the o ther
ma kes, just prepare to do your homework if
you use them.

Possibly the best buy is the GE Pre-Prog
ress line (ES 12, etc .) . These were six -volt
units to begin with, a lthough some were
modernized in various ways to 12. Later
models came in original 12 volt condition,
but this is no t really an advantage when you
decide to convert to I 10 ac, and you might
save money as well as work by buying a
six -volt model.

The advantage, other than cost, of the
six-volt mod els is t hat the fila ments are all in
parallel. Whereas the original tube line-up
employed low current tubes wherever pos
sible (6 BH6, 6BJ6, etc .) if you have a
parallel filame nt circuit , you can substitute
other tubes for increased gain, or just be
cause they are more available. In the 12 volt
versions, you must be sure the filament
currents match properly on each side of the
string or some tubes will be starved while
others are over-fed. In addition to risking
early tube burnout, such discrepan cies can
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do strange things to stage gai n which will he
hard to find .

The first thing to do is separate out the
leads which must be fed low voltage de, such
as the relays, and those which can use ac,
such as the filaments. A choice is available in
supply ing the high vo ltage , as fo llows: You
can pull the vibrator out, feed low voltage ac
to the old vibrator transformer primaries,
and diode-rectify the secondaries. However,
you will reca ll that the vibrator transformers
expected 120 Hz ac from the vibra tors , and
used a divided primary. If you run 6 volt s ac
to half the primary , you will come up with
about the right secondary voltage , but the
transformer may become too warm. This
varies from model to model and from make
to make . The Link 190 5-1 906 series had
husky transformers that run barely warm
this way , but the GE rigs were engineered
fairly close and run warm, while some other
makes will actually burn up. However, if you
have the ac in sufficient quantity to feed
them (6 volts at up to 30 amps!) you can
easily try this method and see wh ether the
vibrator tra nsformers will handle it. If they
do , you are home free, or almost so. You
still must supply de to the relays, and the
easiest way is to use a bridge rectifier across
a filament winding, if it is not grounded. A
separate low-current filament transformer
may be required . With such a bridge recti
fier, you may need no filtering. If you use a
half wave across the regular ground ed fila
ment winding, you will need beaucoup
capacity to keep the relay from chattering,
but either metho d works .

There is a power limitation in using the
o ld vibrator transformers as described. The
GE Pre-Progs, for example , used two trans
formers, one for low voltage and the other
only for plate voltage for the 2E26 fi nal.
The rig was planned for 7- 10 watts o utput
and that is about all that little transformer
can produce. It does not help much to
bridge it, because the increased current
drawn will drop the voltage so that you are
back about where you started . However, this
rig can readily be "high-powered" if you
build a new high voltage supply operating
directly from the ac mains. To do this most
easily, you pull out the old vibrator sockets
and their transformers, leaving the electro-

lyti c cans, as they will serve in the new
supply . Either on the chassis, if y ou pick the
right size, or somewhere else, you mount a
TV transformer and bridge rectify it fo r the
final plate supply, using the center ta p for
the general low voltage supply for the rest of
the rig. FM transmitters do not require
nearly as good filtering as do AM or side
band gear, so you need only add a new ~.uF

1,000 volt o il filted paper capacitor fo r the
fina l plate su pply.

Since you will be using about double the
old plate voltage, you might as well substi
tute a 6 146 for the 2E26 and get the added
wallo p it can produce . So me Motorolas used
two 2E26's and you can plug in two 6 146's
in place of them directly. If you try this on
the GE ESI6, you will find that the sockets
are too close together. Take heart. Simply
remove the metal shields from the bottom of
the tu bes (carefully!) and then file a n at side
on each tube base where they would other
wise touch. (One tube will be for the right
hand side and the other fo r the left hand
side, not interchangeable .)

On any such gear, inspect the high vo ltage
bypass capacitors closely, because most of
them will not stand doubling the ratings , as
we are now doing. Be sure also that any
dropp ing networks deriving voltage fro m the
fina l high voltage supply are correctly re
engineere d. On most sets, this latter is
unnecessary as the manufacturers did not
want to waste any more power than they
had to waste, and so the high voltage supply
(vibrator or dynamotor) delivered only its
full output to one terminal.

This may sound like a lo t of work , but
actually it should take only a few evenings,
even if you have never done it before . The
result will be a high quality signal at good
power and minimum cost. With crystals, the
new power supply components, and the
usual number of tubes and o ther repair
parts, it should never exceed $75, but don' t
judge it only by the present cost. Remem
ber, this old rna bile junk originally cost
upwards of $1,000!

One of the happiest accide nts about the
Pre-Prog receivers is that while they were
originally designed for wide-band reception,
the loading on the i-f coils is such th at if y ou
merely peak every coil precisely on frequen-
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1 8 7 9 PRINCETON DRIVE
CL E A R WA T E R . FLORIDA 33~1~

• No Books To Rud
• No Vn ua l G Im micks To

Dis t , a c t You
• Just L is t en And l earn

Based o n m odern PIYChohJ9icai
tech n iq UM - This coun e will take
you bey ond 13 w .p .m . in
l ESS THAN HALF THE TIME !

A llil ila ble on nY9nel lc ' tape.
$9.95 - Cnsette. $ 10 .95

THE EASV WAV!

••- J4." .
" ~:;>' •

• "' . III ,=-

Rm SYSTE~IS

Resistance wirek it - .0 1 to 300 o hms per fo ot
wire - 7 differen t resistance wires - 11 bob
bins to fit PC board - fo r p recis ion low value
resistors only $ 12.95 postpaid!

TECHNICAL DATA
1 9 0 2 5 Parthenia/Northridge CA 9 1324

DO IT
YOURSELF
RESISTORS
FLEXTRIM®

AUDIO cw FILTE R
ActIve filte. with 150 H:r cen te r freq uency and band pass o f 200 Hz .

De luxe model with cabine t $ 20.00
Besic , without cab ine t $16.00

POWER S UPP LIES
12 vo lts@> 5 amps. I.C. regu lated to 1% o f output and short c ircu it
pro tected.
pg·125 $40.00
Custo m supph" 10 your specifica l lOfls. W.lte for qccte.

ORP TR ANSMITTER
80 o . 40 meie r Iransisto. Iransmitt~. Compllltely WI.ed and tested.
O~rate from 6-18 VOC, but best on 12 VOC. Grea t for low power
C.W. Cabinet not supplied.
QX·I I500 mw inpy!l $5.00
2 METER FM POWER AMPLIFI ER '
5-10 watts mpul gives IS to 35 outpul @ 13.5 VDC aUlo~t ic t rans
mu.receive relay .Unit will operale on 11-15 VDC .
FM.I $65.00

Terms: Send check o . money order. Add $ 1.00 for postage
lIfId handling. Allow o ne _k for sh iprMnt aft.,.
receipl o f order.

FM Schematic Digest
A CO LLECT ION OF

MOTOROLA SCHEMATICS
Alignment. Crystal. and Technical Notes

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

S. Wolf
Box 535

Lexington, MA 02173

Album contai ns three 12"
l P's 2Y.r hr. Instruction.

cy ("Christmas tree them ") you will achieve
a pass band about 15 kHz overall which is
highly compati ble with modern narrow-band
eq uipment. The overa ll gain, of course,
improves in this process and the re ceivers are
quite satisfactory without additional pre
amplificat io n, although putting a good tran
sis tor preamp ahead of them makes them as
hot as you could possibly want. Originally
rated at .6/lV for 20 dB of quiet ing, when
the i-f strip was stagger-tu ned to 120 kHz
wide band service, returning brings most of
them to .5 or better, and a pre-amp drops
them to .2 O[ .3 . The sq uelch action is
uniformly good .

One additional modification which I
heartily recommend, but which is certainly
opt ional, is junking the typical carbon mike
in favor of a reluctance, ceramic, o r other
better-sounding type. If you rework a Pre
Prog in this way. you can get an added
advantage of a well co mpressed audio signal
as well. Remove the mike transformer and
you will find that the hole in the chassis
exactly fits a 9 pin socket. Wire a two-stage
triode amplifier here , using a 12AT7 or
equivalent, and feed the resulting signal to
the existing audio tube, just as if it were
coming from the secondary of the mike
transformer. The easiest way to do this is
with a 9 pin Vector socket , so the two entire
stages can be built externally and then just
set in place. It does require a special shield
that mounts on top of the chassis, but I
always use a 35mm film can instead , because
they are more available (punch holes in it for
ventilation l).

This will now drive the modulator tube
in to compression , and when y ou set the
deviation control to the proper point, y ou
will have a high-average, or loud-sounding,
though narrow, signal. The gain required of
the first stage depends on the mike; so try a
12AX7 and a 12AU7 in the socket before
you quit, and select the o ne that gets you
the best on-the-air reports. . . .WA4UZM

. .. .. ... G •• ,.. " 11: 0 W I T H 3 50 . u"G L.... ,. IQ
"'ND "' ,,,11: "M ""O DUC T" "'0"
IN ST"'L. L.. " . "'N D 1I: L.II:C TIlION IC ~
TEC H N ICI ... N S . I NCL. U DES IlI"' D "'''. ~
I N "''' ''' ' ' II: D . CONT"OL.S, H ... "D-TO- ~~
,.. IN O IlIT •• "'ND ... ... GE. OP'
... .... ... I C T ION NOTII: . . Ell
~ mountain west ala rm • - -I
~ 42 15 n. 16th st., phoenix, az. 85016

FREE ALARM (AlA

508 East Washington sr.. Arcola, 11Iinoi$ 61910
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REGULATED POWER SUPPLY FOR NIXIE READOUT STAGES
5 Mv ripple at maximum rating

110 volt input with output of 170 volt 15Ma • 5 volt 600 Ma regulated to .5%
SHORT CIRCUIT PROOF

Made especially for Nixie Readout Clocks, Frequency Counters using NXIOI stages:
Kit: $14.95

NIXIE READ
"NEW TTL

OUT STAGE
LOCIC"

AT A
LOW

LOW
PRICE

•

READ OUT STAGE
SPECIFICATIONS

Ekhod .N Drillod .lan .po_,. P.C. Hol"ll

NX1OG-Q SAME AS NX 100
WITH ADDITIONAL QUADLATCH

$12 4 9
"_ .,.;c..............

DELUX KIT NX10l

• Nt 94th RUG Out lite
. itll two decilNl pointl
Sl4IIllitd. lot eqlliva l!llt).

• 2 J J eletled .rod drilled
(I,n epoxy printed circuit
boo".

• Accepts 10 IIin PC board
connector

• Voltalle requ irements 5 vol ts
DC 80 ma lor inte traled
circu its, 170 to 300 vctts
DC at 2 ma lor the read
out tube.

• am IN TEGRATED CI RCUITS

• 7490 ~e sUWli'" \CD
code output

• 7415 IJuld laldi •. ·es tile
COlli! " hile the dtade is
(!-COlll'lt ing not used in
diribl clotks (.men quad
latch is flOt used jumpers
are fe1!uiredl,

. 7441 Decodel Drivtf conferts
the BCD code to len diljerent
signals ne!!lied to drive the
read cut tube.

BY INTE RCHANGING
OF 3 JUMPERS THE
P.C. BOARD IS
ADAPTABLE TO
DIVIDE BY 6 OR
DIVIDE BY 10.

ALL BOARDS
DIVIDE BY 10

OR
DIVIDE BY 6

NX 101
NIXIE

READ OUT
STACE

TTL LOGIC

1(1111

$18.95
16.9!i
16.45

I(lll1-~·

$16.15
15.25
lU5

Kl1"
$14.45
12.95
12.49

PLEASE ORDER BY
KIT NUMBER

QUAI(Tln

1-3,-,
10· 141

NL 940S "i_;' d .ut tuM

Nl 940S t "k. t

7490 D•••d.

7441 Oocodo. /dtiv••

BASIC KIT NX100

KITS ARE PURCHASED
AS LISTED

" L , ( OS nllOl OI.d . 111 IlIbI
" L ,(OS til" ...._.t
1( 90 D.u d.
1((1 D..od../ d.....
Rtsist. ,
{Ichod & Drillod el...."". , P,C. bolrd
1US QUid Lltch
2 . 16 Pi. I.C. _~I """"'bl,
I . 1( P,n ...._01 I ......bl,
10 pin PC bMnl _ koI

' WITH QUAD lATCH
C....p..tol,. .............. R& RELECTRONICS

311 EAST SOUTH ST.

Indianapoli., Ind. 46225
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INTEGRATED CIRCUITS

Me 780P Decad. ._ _._._.__.__.$3.00
Me 767P Quad l.8tc:h __ _ _ _..__ 3.00
Me 9760P Oeude _ ..__._ _ __._ 5.00

ONE EACH OF 3 ABOVE S10.50

NEW NATIONAL Lone Life Nixie tubes NL
940S 0-9 with two decimal points

S4.SO .a. 10/42.95
SOCKET for NL 940S _ _.._._.._._ _..5Ot each
100 KC CRYSTAL NEW _ __ _.._._.$3.9 5

LM 309K 5V Regulator $3.75 10/$34.95
14 Pin Dual In lin. socket terminals

25< 10/2.25
16 Pin Dual Inllne socket terminals

30< 10/2.75

• • •

•

•

•

•

•

•

•

•

•

•

•

•

_______$9.95

•

•

•

•

•

•

COOLING FAN BLOWER 4 pol. 110V 60 eye
motor with 4 bladed nylon fan. Very qu:et.
about 50 CAlI 2 1,4"W x 3"H x 2 1.4" 0. Sh.
wt. 3 Ibs. _._ _._ .._.._ _ __..$2.25 .ach

Teletype model 14 printer pulled from servo
Ice from Western Union. Units are In
&00<1 condition. 75 lb. shipping weicht.
While they last _ _.~ $Z9.95 ea.

ARN-30 108-135 me tunable receivers. Hlch
frequency version of the famous corn
mand receivers. Ustan to local airport
frequ.ncy or convert to 2 meters. Llka
New with schematic and operatln« In
structions. 12 Ibs. __._._._.._..__. $14.95

Westem Union facsimile machines, sand
and recelva pictures and mamas. Works
on 115 v 60 cycles. Shipped with aute
start, auto·phase pes-te-pes, conversion
Instructions. 20 Ibs. . _ $19.95

R & R has the Motorola PluS In's we sold
out of last year and more.

We now have the popul.r LOW BAND 2~50

MC equipment. Unit comes with thes.
plug-ins:

• 1st IF & 2nd Mixer

• RF & lst Mixer
• Osclllator·Doubler unit-Amplifier

• 2nd IF & Discriminator

• Audio Squelch

• Filter Unit

Telfax paper for above facsimile.
2. euh 1000 for $12.95

PRECISION RESISTORS Pack of 100 .....,$1.98
1000 PlY DIODES 1 Amp Epoxy 101$2.95

SCHEMATIC Dlacrams for all untb supplied

COMPLETE SET

RADIO RECEIVER~ R-257/U
BACK WITH AN EVEN BETTER SUPPLY

10/5.95
10/5.95

10/5.50
10/5.50
10/8.50

10/18.95
10/18.95

10/3.00

•

•

•

•

•

•

•

•

•

•

•

•

FACTORY FRESH - NO REJECTS
W/SPEC. SHEETS

FAIRCHILD - PHILCO - RCA
MOTOROLA - NATIONAL

NEW LOW PRICES
RTL or TTL LOGIC

UL 900 Buffer ~ 80f
UL 914 Gat. . ~ ~ 80t
UL 923 JK Flip-flop _ $1.50
Me 700P Dual JK Flip-flop $2.00
Me 890P Duat JK Alp-flop $2.00

REGULATED POWER SUPPLY
FOR NIXIE READOUT STAGES
5 Mv ripple at maximum rating

110 volt input with output of 170 volt 15Ma
5 volt 600 Ma regulated to .5%

SHORT CIRCUIT PROOF

Made especially for Nixie Readout Clocks,
Frequency Counters usina: NXI0l stages:

lOt: $14.95

7400 Quad 2 Input NAND Gat. 65t
1404 Hex Invertar 654'
1441A Declmar Decoder/Driver

$3.50 10/29.95
HEWII 7447 7 Ses:mant Decoder/Driver

$3.10 .ach 10/27.95
7473 Dual JK flip-flop __$1.30 10/10.95
7475 Quad utch _ __..$2.10 10/19.95
7490 Oeude Count.r _$2.40 10/19.95
709 ' Op Amp $1.75 10/16.50
741 Op Amp __.__._._ _ ._.._ $2.70 10/25.00
CA 3035 Unear Amplifier _ $2.25 10/21.95

88 MH TOROIDS

$5.00 minimum order
PIe... add sufficient pOlta,••

••

R & R ELECTRONICS
311 EAST SOUTH ST.
INDIANAPOLIS. IND.
46225

•
Mlnlatur. rMd switch "ass enclosure ~~

Ion.. _ .. . ...35. ea. 10/3.00
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VHF HAM
RADIO HANDBOOK
""fu' ''RADIDE Kplains how to make use
tn rv\M 01 the many VHF. UHF
HANDBOOK techn iq ues-h ints and

kinks. transmitters, an-
" ', fe nnas , eq u ipment

modifications, receiver
-' and modulator c ircu its ,

etc. The l inal section
, descr ibes 2S VHF con

struction pro jects. in·
e lud ing transmitters,

-_. - r ece iver s . preamps ,
f ilters . RF amplif iers , a f ield streflgth
meter , noise geflerator , and e VFO for all
bends . Other chapters cover VHF
propagat ion phenomena and power supply
considerat ions. Written for the ham who
lakes pride in contr ibuting to the ad·
vanceme-nt of the art. Trul y a book every
ham will want to own. 176 pps.. OVe<" lOll
illus . scores of construct ion projects.
Order No. 460 n .95 paper

GUIDES

- .

104 HAM
RADIO PROJECTS
r Here is a well-rounded

I assortment ot dev ices.
HAM RADIO many yOU '," want to bu ild

a nd use In your shack.
PROJECTS Particular emphasis has

been placed on t ra n-
:>< ; • __ - sm ill ing and receiving

gear . I n c ludi ng
modulators. m o-nitors,
l illers. 8FQs" and ceo
verters. In addit ion, there
are projects for the 80• .A,

a nd 1S meter Novice; 6. 2. Ih, "" meter, and
1296 MHl10r Technicia n c la sses. In all, the
10 ca tegor ies include antenna eevtces .
audio equipmen t. CW a ids, inte rfe rence
suppressors and elim inators, power sup.
plies. preamps. and s eeserecto-s. rece ivers
and co-nverters , transmitters. and teen.
smitter.rKeiver a ccessories. A lot ot lun for
litt le money. 192 pps..
Ord er No. 41>8 " .95 hardbound : lJ.'S paper

._.-

LICENSE

NAME _

AOORESS _

CITy STAT E Z1P _

Getting. Nov ice l icenw is
iust /lbout as easy as
la lli"'il olf /I lOO}-Wilh this
~ study guide. All lhe
myst~y and confusion is
lakeon out of le".ni"g the
theory in vol ved In the FCC
exem. " is sim ple and
logical. tak ing lhe bas ics
01 electrh;:lIy lind reore and
... pos ing them as the
n ' a ll y simple things they

er e. This book was written by an /Iver.. ge
ham 10 be r ead by absolute beginners. It ;s
not for engineers, nor lor chil dren, but for
the r eader wlth Ihe equi valent of /I h igh
schccr educat ion and the interesf to think
things thr ough. The theory Is simple. and
then 15 no reason why /I"yone cannot gel an
amateur Novice license alter a lew days
study. 160 pps.
Order No. 573 $t. f5 lY rdbound ; $J.f5lNper

ADVANCED·CLASS
LICENSE STUDY GUIDE
~ Te lls a ll y ClO,l eeee to k now,
'A.JIt....~ with complete . thorough

a nswen to a ll the
quest ion.. you' ll l ind in thoe
adva nc ed ,c la n e Ka m s_
Tbe only boolo; that covers
transistors and sideband,
and knowledge 01 both is
posit ively required to pa n
the eKam . Thoroughly

~j prepares you to answer
exem questlons dealing

wllh harm onics. perasilic oscillat ion,
oscillators . feedback, and neutre lizet ion ;
entennas, transm inion lines, a nd SWR;
receiver circuits; transmitter opera tion;
and transm itter c ircuits and ad justments.
The l ina l chapter covers mea suremen ts of
trecuencv. modulation, vollage, res ist ance,
etc .-things you need to know to opera te
legally and eff ic ient ly. 192 pps.. 13 tnus.
Order No. S27 $6.' S hO' rdbound ; n .'s pO' pe r

SAV E POSTAGE by remill ing with order. If paying in foreign cu rr..,cy, please add 10"<. ~nsy lvan i. residents must ~ 6", toll"

NO·RISK COUPON...MAIL TODAY!
TAB BOOKS, Blue Ridge Summit, Pa. 17214
Pl ease send me the fo llowi ng books on FREE lO-day t r ial. ( Please specif y hardbound or paper cover.)

o Please invoice on FREE lO-day tria l. 0 Send FREE Ca taiog.
o I enclose $ 0 573 0 551 0 543 0 527 0 469 0 582 0 591 0 468 0 460

Try Any of These Modern, Comprehensive License Books on IO'Day FREE Trial!
NOVICE·CLASS GENERAL·CLASS EXTRA·CLASS
LICENSE STUDY GUIDE LICENSE STUDY GUIDE LI CENSE STUDY GU IDE

•E.lI'ItIIII
S1Ift
•

1
-::~;~:;-I 6J e rc tecrs a re of int erest

I'INClf to ha ms, rang ing from a
k simple trans istor test er to

il cilPilci ly meter. trom a n
electronic counter to a
holm TV receiver . Contains
small const ruction
project!. t he average
builder can put together
projects using readily
ilVilililble and ineKpensive
solid ste te (levices Which

g've the ~t result!. tor the least in
Y¥.olment _ There are cirCUits lor a noise
cnoper. conv erters. preamps. IF s tri ps,
tllters. pulse genera tors. an IC count er.
tra ns ist or lester , and a completely Iran
sistori zed copy ot the la bulous Dr.~ke 16
rece iver ! Hams and e Kperimenters will
tind audio compressors. transi stor power
<ImpS, exc.te-s ' or Sideband. etc. 114 pps.
Order No. 59 1 S6.9S hardbound ; n.9S P"!K'r
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BONUS SALE! NEW LOW. LOW PRICES!
free 810 o peratio nal amplifier (dual) DIP wldata for all prepaid orders of $10. or more ,
.. .... . .. ... .. ..... .. . ... . . . .. .. . ........ .. ..... . .. . ......... $1.25 value
FREE 810 o p-amp a nd one LM309K 5 volt 1 a m p. p ower sup p ly module (TO-3) with
prepaid o rders of $25. o r more : $3.75 value
Wit h prepaid orders for $50. o r more you get the $25. bonus plus ten per cent discount
on all it e ms pu rchased.

EPOXY TRANSISTORS
Popular numbers, all factory-marked with 2N·type
numbers. Guaranteed minimum of 40 pieces of
TO-5 and TO-1S mixed. Untested , but sampling
indicat es over 85% good.

ap pro ximately l -ounce-40+ transistors
for only $1.8~

DIGITAL SPECIAL
Ten brand new (on carriers) dual-In-l ine JK f1ip
f1o ps-LU3 21 with data sheet and two pages o f
app licat io n notes describing hooku ps for-divide
by three through ten , and twelve. Also se lf
correct ing ring counter hookups, etc .

10 LU32t Wldato $5.00

TTL dual-in-Iine
7400,7401,7402,7404 .7405 ,7410,
7420. 7430,7440.
7450, 7451 , 7453 ea.$. 30
744 1 BCD decoder driver 1040
7442 BCD decoder 1.40
7473 du al JK fl ip-flop 65
7474 dual type D FF .50
7475 quad latch 1.40
7476 dual JK FF 65
7480 gated full adder : 80
7483 4 bit full adder 1.60
7486 quad exclusive or gate 65
7489 64 bit RAM .4 .00
7490 decade counter 1.40
749 18 bit shift regis ter lAO
7492 divide by 12 counter 1.40
7493 4 bit binary counter lAO
74154 one of 16 decoder 3.00
74 192 up/down decade counter 2.25
74 193 up/down 'binary coun ter 2.00
74195 unv. 4 bit SR 1.40
8220 parity gen/checker . .. ..... • ..... .. . 1.00
8242 4 bit co mparator 90
8280 prese t decade counter l A O
828 1 preset binary counter . . . . . .. . . . • . .. 1.40
852025 MC div ide by " N"'

2 to 15 2.00
7495 4 bit SHIFT REGISTER 1.40
85908 bit shift register 2 .00
8270 4 bit shift register 2.00

LI NEAR SPE CIAL
Ten (l 0) Teledyne TO-5 741 operat ional amplifiers
with a two-page sheet o f application no tes covering
the basic circu its using op-amps $.75 each
Op-amp package 10·74 1'5 , data shee t and applica-
tion notes only $7.00

A PRIL 19 72

DIGITAL COUNTER MODULE 30MC
unit includes board, SN7490,
SN7475 quad latch. SN7447
7-segment driver and RCA
" nu mit ro n" display tube
W/deci mal. 'l " x 4 .5" module
w ill mount o n t" centers.

kit $12 - wired and tested $15

LED Red Emitting Lamp 60

LINEAR Ie's (dual-in-line)

709 operational amplifier 50
nO voltage co mparator 75
LM309K 5V-IA

power supply module 2.50
LM I00. positive voltage reg.. . . . . . .. •.. .. .. .80
747 dual 741 opamp DIP 1.25
LM302 voltage follower op-amp 1.25

All IC's are new and fully tested - leads are plated
with gold or solder. Orders for $5 or more will be
shipped prepaid. Add 35; handling and postage for
smaller orders. California residents add sales tax. Ie
orders are shipped within two workdays of receipt
of order - kits are shipped within ten days of
receipt of order. Money back guarantee on all
goods sold.

SEND FOR FREE FL YER
P.O. Box 85

CARMICHAEL, CA 95608
(916) 966·2111
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10 BOOKSHOP

$4.95
$6.95

-
RADIO BDDKSHDP
Peterbo rough NH 03458

FM REPEATER CIRCUITS MANUAL
HAORBOUNO EDITION

REPEATER BULLETIN S2.00 YR
Monthly bulletin of news and activities of the New

England Repeater Groups. Lots of opinions, con
troversy, reports, even technical articles and think
pieces. This bulletin is available free to all amateurs
living in the New England states who are active on 2m
FM. Outside of this area the subscrip tion price is $2
per year. Issue number one was January 1972.

The Bulletin is the place where the mass of FM
information is published that doesn't make it into 73
because there just isn ' t enough room. It runs about 24
pages per month (81) x 11 ).

If you are in tereste d in a subscrip tion send your
name, call, address. including zip , a list of the FM
equip ment you are using, the repeaters yo u use, and
any repeater clubs or o ther amateur radio clubs that
you are a member of.

This 30Q-plus page book has material on
basic FM repeaters, national standards for FM re
peaters. carrier operated repeaters, tone decoders fo r
repeaters, controlling repeaters with tones. improving
repeater intelligibility, minimizing desensitization.
solving intermodulat ion problems, digital identi
fication, the WB6BFM identifier. a computer
optimized digital identifier, WAOZHT design data, the
Curtis identifier, the K6MVH autopatch, the Zero
DKU autopatch, the touchtone autopatch, setting up a
mobile station, encoders for sub-audible, tone burst
and whistle-on use. multichannel scanning, RF pre
amplifiers for repeaters, antennas fo r 2m FM. collinear
gain antenna for repeaters, welding rod groundplane.
high gain mobile antenna, poor man's frequency
meter. signal generator circuits , RF power measuring,
adjusting deviation. pocket sized transmitter and
receiver, low cost portable transmitter for repeater
use. UHF transmitter. super-regen receiver, repeater
zero beater, repeater controller, IO-minute timer,
repeater audio mixer. and more!

r------
I Mai l to :

II Name _

IStreet I
I City I

,
& ate Zip I

Call I
~a~n~se~arate s~t I~ng bo~o~~

ATLAS OF FM REPEATERS $1.50
Listing, by state and city , of all repeaters, both

open and closed, in the world. comple te with coverage
maps of many of the major repeaters. Maps are
included showing the states and counties, with the
areas o f repeaters indicated .

FM ANTHOLOGY $4.95
Reprints from the FM Bulletin (Feb 6"-Feb 68)

including the new regs for 150 MHz marine two-way
communications, mobile noise suppression techniques,
a direction-finding antenna for 146.94 MHz, four
transistor crystal controlled converter for 2m FM,
three oscillators for tuning up FM receivers, inex
pensive preamp for 2m and 6m, design info on
antenna matching, discussion of repeater proposals
before the FCC, description and details on Baltimore
repeater WA3DZD. rust five chapters of the infamous
Chronicles of 76, a simple TVI eliminator, converting
the GE mobile supply to ac operation, community
public service, good and bad points of popular surplus
450 equipment, description of W6FNO repeater. using
different modes in a repeater control mobile, how
frequent should a repeater ID be? using 2m FM
between planes, multiple repeater power outputs,
plans and circuit for a hand transceiver, how about a
cross country 2m FM net? mobile telephone setup
using a 450 repeater. description of Buffalo repeater ,
12 foot omnidirectional antenna a la Comprod and
Prodelin, plans for encoder and decoder , SAROC
goings on (ahem!), power amplifier for home builder,
new telephone regulations for attachments, etc.

THE BEST OF FM $4.95

A huge selection of the best technical and con
struction articles from the FM Journal including data
on the formation of a repeater group , licensing a
repeater, transistor switching for receivers , 450 MHz
gain antennas, adjusting deviation without test equip
ment. narrowband vs wideband, crystal production
from raw quartz through final inspection. transistors
over vibrators for mobile, satire on the 41 V, eliminat
ing tubes in early hybrid uand units, transistor preamp
for mikes, frequency division and multiplexing in
repeater control, adjacent repeater problems, multi
frequency for the GE . ac supply for the H23 handie
talkie, narrowbanding the Pre-Prog 450 units, convert
ing 456 Prog Line Telephone mobiles for ham use,
improving the Gonset FM Communicator, improving
450 Pre -Prog receivers, Wichita repeater, AREC net
and public service, quickie Tepower and whine filter,
logic elements for touchtone decoding, FM vs other
modes, squelch for Motorola Pager, instructions for
repeater owners, priority inputs for a repeater, four
freq for Pre-Prog, 6·Freq osc for 800 and 1400 , FM
clinic, FM takes over AM, checking crystal ovens,
ni-cad charger , mobile hints, and etc.
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Semiconductor Supermart
• MOTOROLA. RCA. FAIRCHILO • NATIONAL. HEP • SIGNETICS •

,-,
i I- ', -
• •

OIGITAL REAOOUT
At a price
everyone $3AO
can afford
• Operates from 5 VDC
• Same as TIL and DTL
• Will last 250,000 hours

Actual Size

SPECIAL OFFER
• Dig ital readout
• BCD to 7 - Segment

Decoderldriver
. 7490 Decade Counter
. 74 75 Latch

Only $8.40

PLESSEY
SL403D

3.5 WAUDIO AMP IC
HI-FI QUALITY

$3.95
with 12 pages of

construction data

The MiNitran readout is a miniat ure direct
viewed incandescent f ilament displ ay in a 16-pin
DIP with a sealed fr ont lens. Size and ap pearance
is similar to LED rea douts. The big difference is
the price.

NATIONA L DEVICES
LM370 AGC/Squelch amp $4.85
LM 373 AM/FM/SS8 strip S4.85
LM309K 5V. 1 A regulator. 3-lead TO-3 case .
Easy to use. Reco mmended for all TTL circuits
.. . ... ....... . ... ...... . ... .. S3 .50

SIGNETICS PHASE LOCK LOOP
NE56 18 Phase Lock Loop _ $9.50
NE5628 Phase Lock Loop $9.50
NE5658 Phase Lock Loop _$9.50
NE566V VCO (Function Generator! $9.50
NE567V Tone Decoder (PLLl .. ... _.. _$9.50

FETs
MPF102 JFET S.60
MPF105/2N5459 JFET S.96
MPF 107/2N5486 JFET V HF/ UHF S1 .26
MPF121 Low-cost dual gate VHF RF .. $ .85
MFE3007 Dual-gate _. Sl .98
40673 51.75
3N 140 Dual -gate $1 .95
3N141 Dual -gate. _. . _ $1.85

PR EMIUM QUALITV
TEXAS INSTRUMENTS

T T L IC'S
7447 Decoder/dr iver for the digital readout or
other 7-segment displays . __ 52.25
7400 gates $ .35
7441 N IXIE driver $1 .95
7490 decade counter $ 1.40
7475 quad latch _ $ 1.40
7495 shift Reg S2.00
7493 d ivide by 16 S1.90
741 21 monostable $ 1.80
7473 du al fl ip-flop $.85

MOTOROLA DIGI TAL
MC724 Quad 2-input RTL Gate $ 1.00
MC788P Dual Buffer RTL S1.00
MC789P Hex Inverter RTL $1.00
MC790P Dual J-K F lip-flop S2.00
MC799P Dual Buffer RTL S1.00
MC 1013P 85 MHz Flip-flop MECL S3.25
MC 1027P 120 MHz Flip-flop MECL S4.50
MC1023 MECL Clock driver $2.50
MC4024 Dual VCO S3.00
MC4044 Freq. Phase Det $3.00

TRANSISTORS & DIODES
MPS6571 S.60
MPSA 12 NPN Darlington gain 20K 90
2N 706 packet of 4 $1.00
2N2218 packet of 2 $1.00
1N4001 packet of 6 S1.00
l N 4002 packet of 6 S1.00
l N4004 packet of 6 $1 .00

Please add 35li f or sh ipping

Circuil Specialists
Box 3047 , Scottsdale , AZ 85257

FACTORYAUTHORIZED DISTRIBUTOR FOR
Motorola HEP - Circuit-Stick - Plessey
All devices are first quality and are
f ully guaranteed.

POPULAR IC's
Motorola RF amp 51.80
RCA % Waudio $3.07
RCA 1 audio 53.92
RCA RF amp S1.77
RCA . . . . . . . . . . . . . . . . .. S6.66
Motorola % W audio $1.10
High gain R F amp/IF amp .. $ 1.15
FM I F amp Quadrature det . 5 2.2 5
Hard to find Sal. Mod 53.25
Motoro la 2-Watt aud io $2.50
Multi-purpose wide b and amp $ 1.25
Low noise preamp $ 1.50
Dual Stereo preamp $2.75
FM multiplexer stereo demod $4.95

MC 1550
CA3020
CA3020A
CA3028A
CA3001
MC1306P
MC1350P
MC1357P
MC1496
MFC9020
MFC4010
M FC8040
MC1303P
MC1304P

PLESSEV INTEGRATED CIRCUITS
GREAT FOR SSB RCVRS AND XMTRS

SL610 low noise 150 MHz RF good AGe
. . . . . . . . . . . .. .. . . . .. . . . .. . $5.65
low distortion IF good AGC $5.65
AGC generator for SS8 rcvrs $8.30
AGC gan. SL630 Audio S8.30
multipurpose audio amp $5.35
top performing balanced mixer $10.88
low noise rcvr mixer $10.88

SL612
SL621

' SL620
SL630
SL640
SL641
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ONLY MOTOROLA SELLS MORE
TWO-WAY EQUIPMENT

THAN SPECTRONICS
Our's of course are for amateur use only!

,

•
, -

Don't miss our monthly specials for Motorola

Equipment on the back covers of RPT Magazine

SPECTRONICS, INC.
THE FM PEOPLE

1009 Garfield s-, Oak Park, III. 60304
Phone: (312) 848-6778
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o 1 Me g .a2 Mel: .
5 Me l: .

HIGH 'tDLr-''IV lAMP SALEo 2000· 1.00o 3000 1.35
0 4000 1.65
0 5000 2.25
0 6000 2.96
LJ 8000 3.50
:-:l 10000 3 .95

Any
2 for
$1

o SOLID
AM-FM

J • • u.•.,
SIB,

STATE
TUNER

F',"" H8- I ORmhz & A!ol 5 5 0 .
1 600kc s . S~nsi ti \" ~ 2 3/ .. ,, 2 1/ .
x 1112 " m o du le. Can be us..<l
wit h I O.7 mc & ·155 k c s It'
s t ri ps & any hi- fi amp. I ' .e . •
wlr.. d . 4 -ltanlt var ia b l.. SUII
pty vcttuge 9V 6 m ils . V aTUC_
t o r d i",l" ror A ~·C. Schemat ic ...

s - ee. Kit

6.99

T n '" (; , 1 / 2 " <Ii" . "
1 / 2 " hi lt h . !ol o u n t s 1 / 1"
h"I.. . w ith ..haf t , Ii m·a r.
, mnl .. r "ion- p ro ,.r high

fr" ' l .o 10K 0 lOOK
o 2 5K 8 2 S OK
:::J 5 0 K 5 00K

FAIRCHILD " V i S i B L E· ' LED's
Bu,. 3 _ Ta". 10 .,. OlnounU

o -79 Color: RM!. . F o r r~adout!l. panel
e liJrhts. etc . TO-1 8 c ase.

o 1 .0 K
0 2 . 5 K
O S .OK

~~~~W~';';;TINGHOUS~
3 for $10

'MICRO-POTS'
2 for $1

EPOXY SILICON
RECTIFIERS · ml"rg..,ini

PlY 2Am p . 2Amp 3 Am p
5 0 $ .05 $ .05 S .08

100 .0 6 . 0 6 . 1 2
200 .0 7 . 0 7 . 1 5
400 .0 9 .0 9 . 2 2
6 00 . 1 2 .1 2 .2 8
800 .15 . 1 5 . 3 9

1000 . 1 8 . 1 8 . 4 5

o 9-PIN TUBE TYPE
For prlnt.d " Ir" u l t board or sod•• t. Lit.: 100,000
hours . O.li .... rs 6,OOO-ft. Lamberts with 5 ...olts
23 mils per s.gm.nt. Charact.rs .47 " H . II .26" W .

:--

T )'lle t·. Scr~ wdrl \" ~ r a djust.
Oh..,s

0 1 0 00 5 0 0 0 2 . 5 K 0 2 0 k 0 lOOK 0 SOOK

8
2 0 0 0 1 . 0K OS.OM 0 2 5 K 8 2 0 0 K 8 1 Meg.
2 50 0 2 .0K 0 1 0 K 0 S OK 2 5 0 K 2 Meg .

B...y an,. 3 _ Ta .. .. 10 .,. Ols "OOI.. t

A Pol,. P . .... "lus l",. 1 T_o dlff.r.nt types. Bolh
compaUb l.. w ith 5N7446, 5N7447 , 5N7448,
SN74 75 , 5N7490 and 5N74192 IC's. Bolh with
d ..c:ima ls, 0 to 9 nu..,.rals and 10 I.tt.rs. With
s p.cs & hookups.

7-SEGMENT 0
ALPHA-NUMERIC $6.50 I

LED READOUT 3 I., • ta . II I,
0 · 9nUmo.r5 ~nd 9 lette n . Co..,patl ble _ith5N7446
a nd 5 N7 4 4 7 7 .HI:..,e", BCD IC d~;...n . 5 ..~ps in to
du~l ln l ine sockets. Only ~/. " "/... Va " . 5!M'cs:5Y
2 0 ·mlls .

ALLEN BRADLEY'S
'TRANSISTOR' POTS

Incl ud es S N7 4 9 0. d e c 
a d e c o u n t .. r . S N 7 475
latc h, SN7 4 41 BCD d e 
code r driver, O- to-9
Nixie t ube, s ocke t &
Ins t ructi o ns.

o 16-PIN MICRO MINIATURE
F its Into 16 pin dual In II.... soc:k.t. Lit. : 250,000
ho... rs . O.Ii....rs 700-tt. Lamberts brlt. ...ss _llh
5 volta 8 .., ils per s.gment, Charad.ra . 3 6 2 " H • •
. 1 9 7 " W

Oh.."
0 1 0 0

8" 0
500

1:-;CAo"OnESCE!<."T

ALPHA-NUMERIC
7-SEGMENT la 951
READOUTS 'L-_. ---=C..J

$4.95
BRIDGES

",0 0 1.50
600 1.75
8 00 1.95

10 0 0 2 .25

... . . .. . . S l . 4 9
. . . • . . . . • 3.95
. . . . . . . . • 7 .95

'SILICON' TUBES
O S U4
0 5 R4
0 8 6 6

6-AMP FULL WAVE
1' 11 \ ,... \ u . 0

o 50 S .88 0o 100 .9 9 0
o 200 1.25 0

GIANT SALE ON NEW TTL
TEXAS & NATIONAL Ie.

o 14.Pin, du.1 In II.... S .4 5o 16_Pin, d u.1 In I; n . . .50
o TO-5, 8 or 10 p ins .. •29

Bu)' Any :J

Take IO ~.

Discollintl
~ ~ .OOo~_• • 2SY. dl.c..-t

ftIJt!!I!"" Factor)' C... ~ .. .. t_d! T.st.d ! M .... . d !
_ T ,.Pe C ir cuit Fu nctions S. le
o 5N 7400N Qu. d 2 i n p u t gate •...... .• . •. • . $ 0 .35

85 N7 4 0 1 N A 5N7400N . with open collector . _. _ 0. 3 5
5 N 740 2 N Quad:2 in p u t NOR gate . . . • • . . . . •. 0.3 5

o 5N1 404N H ex i "vel'"ter • . . . . . . . . . . . . • . . . •• 0 . 3 5o 5 N 7 4 0 5 N H e. Invert. r . o p e .. coll ector . . . . . .. 0 .39o $N741 0N Triple 3 in p u t NAND .at e . . . .. . . •• 0 .35
o 5N7420N Dua' 4 Input NAND "at e . •. .. .. • • . 0 .35o 5 N 7 4 30N 8 input NAND gate . . . . . . . . . . 0 .35
U 5 N 7 4 4 0 N Dual 4 i npu t NAND bunfil. . . . . . .. . . 0.3 5
o 5 N7 4 4 1 N BCD _to.decimal d e c o d er /dr l ...e r . . . .. 1 .35o SN7442N BCD-to-declmal d. cod",. . . . . . . . . .. 1.35o 5N7446N BCD -to ·7 - s e gment " . coder/dri"e. . 1. 9 5

85 N 7 4 4 7 N BCO·to-7 . segm ent d ."od. r /drl r 1 . 9 5
5 N7 4 4 8 N BCD-to.7 · seKm.nt d . "od.r /drl r 1.95

o 5N7472N J _K Master s la ... . IIIp flop . .. . . 0 .49
Fl 5 N7 4 7 3 N Dual J -K Master s lav. flip flop . 0 .62o 5 N7 4 7 4 N Dual D trigK. .....d fl ip fl op . . . . . . . 0 .45
n 5 N7 4 76N 5N7473N, w ith pr. s.t & c l.ar . . . 0.62
n 5N7481N 1 6 Bit s"ratch pad M£MORY . . . .. 1.50
n 5 N7 4 8 3 N 4 B it b inary FULL AOO£R . . . . . . 1 .55
o 5 N7 490 N Oe " ade cou nt. r . .. . . . . . .. . . . . . 1 .40
ll 5 N7 4 9 1 N 8 Bit s hi t t re Klst.r 1 .2 5o 5 N7 492 N Di v ide b y 12 "ou nt. r . . . . . . . . . . .. 1.25

aSN 749 3N 4 B it bina ry "ount.r .•..... .. . ... 1.25
5 N7494N 4 Bit s h if t reglst. r . . ... .. ... .. •. 1.25o 5 N7495N 4 B it r ight s h if t I.ft s h ift relt . 1.2 5

B5 N7 496N 5 B it s h ift reglst. r 1 .2 5
5 N74 1 2 1 One short mul t i ... ibrator . . . . . .. .. .. 1 .00o 5 N74 1 23 Dual r e tr lR l -s / m u ltl ... . with dear . .. 2 .50

o 5 N74181 4 B it a ri th..,et lc 10 R; ic ... . .• .. . . .. 7 .9 5o 5 N74 182 Look ahead "arry g.nerator . .. . . ... 3.45o 5 N741 9 2 Up /down d ..c:od. count. r . ....... • 3 .4 5
0 5 " 7 4 1 9 3 Up / down bln"'ry count.r 3 . 4 5

BRAND NEW! LINEAR IC AMPS
t." t .... ,. o..arant_o ll'a"to r ,. M.r.. . d l 1'."tOf')' Tasted

"" '1'" 1)..".' ril ' I;' ,n S "l.. Sal ..
o 5 N5 5 1 0 L 40M2, Vld. o A..,p . $ 3. 5 0 3 tor 9 .00
0 7 0 2 H I Gain, DC . "'p TO-5 . 7 9 3 'Of' 2 . 0 0
0 7 0 3 RI' _I f', 14 hoo"ups . TO -5 . . 1 .1 9 3 for 3 .0 0o 709C Operational Amp · · · . . .. . 5 9 2 fo r 1.00o 71 0 C OiHerentlal A..,p · · • . . . . •5 9 2 for 1.00
o 7 1 1C Memory, Sens. , Amp . . . . . 5 9 2 t or 1.00o 7 23A VoltaKe ReKul ator ••• . 1.4 9 3 for 3.75
[J TVR . 2000 Hi.pow..... 7 23 ••• 1.59 3 for 3 .9 5
o 741C I'req . Camp. 709 ·· • . . . . ,9 5 3 t or 2 .50o 7 48C I'req. Adjustabl .. 741 · · · . . 9 5 3 t or 2 .50
'J 7 0 9 -709 Dual 709 ' 5 (DIP ) . . , 1.4 9 3 tor 4 .00
0 7 4 1 - 7 4 1 Dual 741 ' 5 (DIP ) . . . 2 .25 3 t or 6 .00
0 7 3 9 - 7 3 9 16 Transistor st.r.o

PREAMP ( D IP) . ... 2 .49 3 for 6.00
,0 7 4 9 . 7 4 9 Dual c han n.1 a udio

a..,p [ DIP ) . . . . . . • . 2 .49 3 'Of' 6 . 0 0
••• St a l.. 1"t . 2 " .1 .· I" ,i.· ". 111", 1 In Lin ... TO - a .

Bu)' An)' 3
Take 10 ~ .

Di scount!

NATIONAL LM-565
PHASE LOCK LOOP IC's

o Duel In L1_ 0 TO _S Ca ..

INTEGRATED CIRCUIT SOCKETS

"AMATEUR" 400 MC NPN
HI-POWER TRANSISTOR -
o Only $2.95 Buy 3 - T.... 10.".

TO _60 ce... Slmll~r to 2N3SJ2 . 400 me.
31 a m p5. 60 b ...cbo, 100 hr. 231 w eus.

---:

-----------------------------_._--- ---- ----
POLVPAKS

o Hie CATALOG on Fiber Optics. ' ICs', Semi's. Parts

T..-ms : add postage, c od's 2 fi f,J,. Rated: net 3 0
Phon. Orders; W a kefh · ld. M allll . (6 17) 24 5 _3 8 2 9
R. b il : 211 Albion S t .• Wake fleld, Mass .

c.o.n-s MAY BE PROSED IX. -
P.O. BOX e42A."LYNNFIIELD, MASS.01840
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READER SERVICE
Please e ithe r tear o u t this list of advertise rs and send

it in to 73 with as many boxes cheek ed o ff as you
would like to see brochures, d ata sheets o r catalor;s . . .
or elee make a copy and sen d that in . Do NOT fa il t o
lend for d ata on tho se products and services that
interest you. Yow macazine will b e as large as the
number of ad s . Uo w it t o be • •• so the m o re yo u
e n eo urage the advertisers the biDer maluine you will
have. When you send fo r information. the advertisers cet
eneo uraced. Send.

PROPAGATION CHART

J. II . Nelson
Good (O pen), Fair (0), Poor (0)

ADVERTISER INDEX April, 1972
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CENTRAL UNITED STATES TO:
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I
I

I
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I A = N e x t hi&h e r freq u ency m a y be useful also.
B = Difficult circuit this period.

Call _

o Ki rk 102
D K & W l nd . 92
o Lee 114
o Linear Systems 77 I
o Mann 85
o Mi cro-Comm. 96
o Min i-Products 40 I
o Mt n. West Alarm 11 9
o Newtronics 89
o Nu Sigma Alpha 11 5
o Palomar 80 I
o Payne 103
o Pearce Simpson 83
o Poly Paks 127
o Rim Systems 119
o Robot Cover IV
D Ross & White 75
o RP' 101
o R & R 120 . 121
o Savoy Cover II I
o Sentry 98
o Slep 106
o Sonar 65
o Spect ronics 126
o Standard 57
o Tab 122
o T elecom 79
o T elrex 24
o Unimet rics 88
D V A N W2DLT 11 5
o Vanguard 91
o V HF Specialists 80
o Vibrcplex 113
o Wolf 11 9
o World QSL 113

73 Stuff
Subscriptions 90, 91
73 European Tour Cover II
FM Books 50
Radio Bookshop 124

Elec. 113.11 6

Zip _

*Reader Service inquiries n o t solicited. Correspond di
reac tJy to ccmpeny.

o A mat. Who!.
o A ntek lu3
o ATV' 11 5
o A vanti 74
o Avcc-n 69
o Baby lon 123
o 6 &W 103
o Callbaok 11 6
o Camp Suiter 102
c. Ci rcu it Specialists 12 5
n Clegg 6 1
[] Comcraft 94
[] Commun. Spec. 84
o Cornell 114
o Data Eng. 4 1, 115
o Dayton Hamvention 113
o Digital Inst. 119
o Digitone 113
o Drake 54
o Eastron 113
o Epsilon 11 9
C! Erickson 82
o E.S. Enterprises 50
o Fair Rad io 114
o Fiam 100
o FM Ham l 15
o Frank 115
o Freck 66,67
o Sid Glass 80
o Goodheart 116
o Gregory 78
o Hal 11 6
o Hamtron ics 70, 71
o H & L l 14
o Henry 30, 58, 59
o Jan Crystals 101
o Janel t 13
o Jefftronics 103
o Jensen t t 5
o Juge 62, 6~
o Kass 100

Mail to : 73 INC.• PETERBOROUGH NH 03456
PLEASE PRINT OR TYPE

Name _

Address _

128 73 MAGAZINE

I





"What do you think of SSTV?"

\
ss E

IV

1 11I

\

"Doc" Taylor, W(\)FEE answers
\Ve recently called Doc, one of the most active
amateur radio operators in the country, who
we knew owned a Robot SSTV Camera and
Monitor, and asked him, "What do you think
of SSTV?" Here are some of his comments:
" I've been an active ham since 1946 and SSTV
is the greatest thing that's ever happened to
amateur radio . . . I love the friendliness of SSTV
because we can be so personal, send ing pictures
of ourselves and our families to one another . . .
I spend practically all my spare time operating
SSTV. .. there are many. many people on SSTV
now, new Robot stations are popping up every
day . . . I've worked Australia, New Zealand,
Laos, South America, Africa, Italy, Hawaii ,
Alaska. Establishing contacts is no problem . . .
As far as the Robot equipment is concern ed.

it's excellent equipment , the Cad illac of the in
dustry. And I've gotten excellent service. I' m
really pleased with the Robot gear."

ROBOT MODEL 70 SSTV MONITOR . . $495
ROBOT MODEL 80 SSTV CAMERA . . . $465

For complete information on Slow Scan TV,
the Robot SSTV Camera and Monitor, and a
copy at our SSTV operator directory, wri te:

ROBOT
ROBOT RESEARCH INC.

7591 CONVOY COURT, SAN DIEGO, CA 92111
(714) 279·9430

See Ihe complete line of Robot 55TV equipment at you r nearest dealer.

Birmingham, Ala. 35233, James W. Clary Company, 1713 Second Avenue South, (205) 322-2486 . Anaheim, Calif.
92804 Henry Radio Company, 931 North Eucl id, (714) 772-9200 • Los Angeles, Calif. 90064, Henry Radio Com
pany, 11240 West Olympic Bou levard, (213) 272-0861 • Oakland, Calif. 94607, Amrad Supply, 1025 Harrison
Street, (415) 451-7755 • Denver, Colo. 80202, CW Electronic Systems, 1401 Blake Street, (303) 244-5523 •
Miami, Fla. 331 37, Amateur Radio Center, Inc., 2805 NE Second Avenue, (305) 374·4101 • Honolulu, Hawaii
96803, Honolulu Electronics, 819 Keeaumoku Street, (808) 949-5564 • Baltimore, Md. 2121 1, Amateur Radio
Center, 1117-19 W. 36th Street, (301) 889-5214 • Wheaton, Md. 20902, Electronics Internationa l Service Corp.,
11 305 Elkin St reet, (301) 946-1088 • Reading, Mass. 01867, Graham Radi o Company, 505 Main Street, (617)
944-4000 · Muskegon, Mich. 49441 , Electronic Distribut ors, lnc., 1960 Peck Street, (616) 726-3196 · Butler, Mo.,
Henry Radio (816) 679·31 27 • 51. Louis, Mo. 631 32, Ham Radio Center, 8342 Olive Boulevard, (314) 993-6060
• Las Cruces, New Mexico 88001, Mannies Electronic and Photo Supplies, 802 So. Solano, (505) 524-3646 •
New York, N.Y. 10012, Barry Electronics, 512 Broadway, (212) 925-7000 • Ashville, North Carolina 28801,
Freck Radio Supply, 38 Biltmore Avenue, (704) 254-9551 • Cincinnati, Ohio 45231, Queen City Electronics,
1583 McMakin Ave., (513) 931·1577 • Cleveland, Ohio 44112, Amateur Electronic Supply, 17929 Euc lid Ave.,
(216) 486-7330 • Dayton, Ohio 45404, SREPCO, 314 Leo St., (513) 224-0871 • Portland, Oregon 97205, Port
land Radio Supply, 1234 S. W. Stark St., (503) 228-8647 • Pittsburgh, Pa. 15222, Came radio Co., 2801 Uberty
Ave., (412) 391·7400 • Trevose, Pa. 19047, Hamtronics, 4033 Brownsvi lle Rd., (215) 357-1400 • Fort Worth,
Texas 761 10, Ed Juge Electronics, 3850 So. Freeway, (817) 926-5221 • Houston, Texas 77002, Madison Elec
troni cs Supply, 1508 Mc Kinney Ave. , (713) 224-2668 • Spokane, Wash. 99206, HCJ Elect ronics, E. 8214
Sprague, (509) 924-2343 • Milwaukee, Wisc. 53216, Amateur Elect ronic Supply, 4828 W. Fond du Lac Ave
nue, (41 4) 442-4200 • CANADA: Fredericton, N.B., Audio Lect ronics ltd., 79 Prospect St reet, (506) 454-3380
• Toronto, Ontario, VE Amateur Radio, 3768 Bathurst St reet, (Downsview), (416) 636-3636 • Montreal, Quebec ,
Payette Radio Company, 730 St. Jacques, (514) 866-6681.
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