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C O V E R: A Iairlv merry C h ris t m as from lhe dedicated li t tle gr-oup
t h at b r in gs yo u 7 3 ea ch mo nth . Readin g d own, le ft to r ii!ht, we have
co n tr ove rsia l Wavne Gre e n , e ditor, resid en t. gourmet cook a n d
bon vivant. Ph il Price is ne xt, our arc hitec t o f the n ew sp agc s, sotvcr
of ctrcu tauon mise rie s a nd ab o ut 5 0 oth er jobs . E ric Falk o f
K 1N UN, t h e n e w a ssi stan t e dito r, will be the sc a p ego at for a ll o f
Wayne's b lu n d e rs. Ali n e Coutu, o n e o f the rea so n s 7 3 is d oing so
well with ad verti slng , is a church o rgan is t as well as a d ve r ti s in g
m anager a t 7 3 . R oger Blo ck , art director, d esign s covers lik e t h is
one , d ra w s hila rious ca rto o n s, a n d smo kes a stink-pot p ipe. Na ncy
Estle, our artist. puts t oget h er m ost o f t h e p ages o f 7 3 as w ell a s a
lo t of th e a ds. Is n 't sh e a d oll ? Rutb m arv Davis fig hts t h e vagae te s o f
t he IB~I composer t o set t he ty pe fo r 7 3 an d o ur growin g, lin e o f
books. Do t t y G ibson han d les t he su b sr-r-ip t i o ns an d tries her bes t t o
deal wi th th e seem in gly in san e c o mputer w hich t ries to sc rew up our
mailing li s t e ve ry m onth . Bi ff :'\1ahoney tend s the can tan k erous
p resses in t h e 73 printi n g depart.m cn t . H e h a s d eveloped au
Im p r ess ive vo ca b u la ry of b lu e words w h ic h seem t o help k eep t hings
f u n n in g. Barbara Blo ck k eeps your information request s fl o w in g
sm o o t h ly (ph-ase se nd in o ne to h er today w it h a li ttle no te o f
t ha nks a nd 1<' t h er k n ow that she is n o t forgotte n) , a ch o re w h ich
h elps A lin e keep t h e a dvertisers h ap p y u ud , in tur-n , 73 in b u sin ess .
T a y lor Sage d oes a lmost everv thing e lse . . . like k ee p iug (-" very t h in F:
r u n n ing d espite the bes t e ff o r ts o f our m a ch in es to se lf -d estruct.
get.ting th e mail " p u t tf n g on a new roof" b irrd in g book s and
m agazines . a n d e tc s , Gigi Sage" T a y lor 's wi re , h o o k k eeps, m aking
h erse lf kno w n primarily t o d efinquent a dverttsers. T a y lor and Gigi
live in a ni ce ltt t le p lace t h e y c all :'\fotley Ga rdens out in the wood s
at t he en d of a lo ng drivcwav . If you' fin d yourself in New
Ha m p shire ptease sto p in a n d sa v hello t o all of u s!

DECEM BER 1971



~mateurl\abio
DECEMBER MCMLXXI Mont hly Ham

21 CO·ERS INDICTED
Reprint ed (rom The Cedar Rapids

Gazette: October 9, 1971.

DES MOINES fUPI) - A federa l
grand j ury has return ed 12 1 indict 
ments against :!I Polk County resi
dents on 14 differen t violat ions o f the
Fed eral Communication s Commission
regu lations.

U.S. All omey Allen Doniclson said
it was the first t ime a grand jury
anywher e in the nati on h ad indicted
citizen ba m! radio ope rators fo r al
leged violations of lilt: FCC rule s.

The 2\ persons indic ted , all mem
bers of a cit izen ban d radio o perator
club called " Apollo," were acc used of
making it impossible for jcgit mate
users of citizen band radi os to trans
mit messages in Ute Des xtom es area.

Don ielson said the indictmen ts
climaxed a nearly eight mo n th investi-

gat ion by the FCC , the gramJ jury and
his office. He sald some of those
named in th e warrant s were licensed
citi zens ban d o perato rs an d som e were
no t. an d all the alleged violators were
" using th e cit izen s band like a ham
radio op er ation."

While a " ham" radio operat or can
use more power and op era te on a
wider gro up of frequen cies. Don ielson
exp lained. a cit ize ns band radio opera
lor is more limite d in frequ enc ies and
po wer.

He said th e ....iolat ions included talk
ing excessive dist ances. using nick 
names instead of designated call le t
ters . an d using overheight ant ennas

Danielson said the law provides 14
different pe nalties for the viola tions .
ranging from two years im prisonmen t
or a SI0 .000 fin e, or both , down to a
S500 fine.

Through Repeaters...

HAM fM BRINGS AID
hy Peter Lasce ll W4 1\! I\!Q

On Oct o ber 3 . Amos Rhames K4WQS
came upon an automobile accident
thr ee miles south of the Virginia 
Nort h Caro lina sla te line on U5-29. At
I I :40 AM, Amos p ut out a call
th rough th e Dan ville , ve. repeat er
(WB4QWP. 28/88) for any N.C. sta
tions to make a ca ll to the N,C. Stat e
Police. Hear ing no reply fro m Caro lina
s tation s. W4WWQ . Lyn ch burg, Va..
replie d offering to call th e Virginia
Stat e Police to see if th ey had contact
with the N.C. au thorit ies. The call was
made bu t they didn ' t ha ve interst ate
contact .

A call was then pu t ou t by W4WWQ
via th e l y n c h b u rg repeate r
(WB4HCX, 34/94) for x.C. s ta t ions.
A reply ca me from Bill WB4AXH in
Smithfield. N.C. about 150 miles fro m
Lynch burg and 100 miles from th e
acciden t scene. Bill contacte d his local

po lice department who in turn put the
in formation on the N.e. State Com
pute r Network at I I :50 AM.
While Rhames was at th e scene direct 
ing tra ffic on what has been said to be
the most heavi ly tra veled two lan e
roa d in N.C.. he mainta ined contact
with bo th repeaters.
The sla te po lice car arri ving at th e
scene at 12: 18 PM had been a few
miles south on a radar assignmen t . It
too k ha m radio FM len minutes to
establish and pass informatio n ove r
the 330 mile round-robin circuit and
too k th e po lice thirty minu tes to
mo ve a car about 15 mile s.
As it turned ou t. there were no
inju ries but t here were so me ho t
tempers over the crinkled metal b lock
ing bo th lan es of traffic. The fo llo w
ing sta tions pa rtici pate d : K4l KQ,
K4WQ S/M , K4YZ R. W4WWQ ,
WB4 AXH. WB4MBO. WB4QXE.
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GOLDVVATERELECTED
PRESIDENT

HOLLYWOOD ARC
CONTEST

Sen ator Barry Goldwa ter has been
elected president of the Quarter
Century Wireless Associat ion for the
1972 -1973 term. QCWA, wh ich was
founded in 1947, is a non-profit inter
nati onal organization of radio ama 
teu rs who have been licensed for 25 or
more years. Current mem bership is
over 5200 of which more than 4 50
have been license d for 50 or mo re
years.

Senator Goldwa ter operates sta t ion
K7 UGA in Scottsdale, Arizona an d
station K3 UIG in Washington , D.C.

HOT GEAR

Hatncratte rs SR46A Xcvr c::t446100 9/7 1
Regency 2 xcv r ::t:04-03505 11/7 1
Sonar FM-360 1 Xcvr # 1003 11/7 1
Col lins 75A-4 Rcvr -F804 12/71

Start ing this month . 73's Hot Gear
list ing will includ e a cum ulativ e list ,
providing a ru nn ing che cklist fo r hams
and dealers to check before buying
used equipme nt. It ems will be kep t on
this list for ten months. Each entry
co nsists of the ma ke and model o f t ile
sto len equipment. identificatio n of
type of gear if nec essary , the seria l
numb er and th e date of th e issue of
73 in whic h a full listing, wit h owner's
numc and call, ca n be foun d .

Stolen from Jli1rl'ill A . Mahre IWlhHGI.
2095 Prosperi ty A 1' (' ,. St . Palll!HN
55 10Y'
Collins 75AA Receiver. Serial # 804 .

suggested Bray go to the ham radio
sta tion at the University Brady Com 
mons, and attempt a hookup with
Honduras

Steve Kahle, a grad uate student in
enginee ring, took over the radio
Kahle , son of Louis G. Kah le, Unive r-
sity professor of politica l scienc e , had I-':::::::::::::":"'~:C:::::::~ _
attended Unive rsit y High sch ool with
David Bray .

Th e hookup was comp licated and
to ok more tha n an hou r. Bray said.
Kahle first reached th e Can al Zon e,
where an operator linke d him with
Miam i. Miami comp leted the lin k to
Teguc igalp a.

Kah le talked with David Bray and
was able to ascertain that he was
feeling bette r. But th e Brays wan ted
more in formation. an d a new link was
made, th is time through Coral Gab les,
Fla.

" We fou nd our son quite ill wit h
men ingitis. bu t not as seriou s as we
had believed," Bray said . "He has to
be in the ho spital for two weeks. We
were co ncern ed no t on ly with th e
possibili ty of death . bu t also wit h the
poss ibilit y of brain dam age. My wife is
a nur se and she realized the seriou s
im piicu t ion s mo re th an 1. We realiz ed
he nee ded pro mpt treatmen t." The
Brays sen t the needed mon ey through
their local bank.

INTERNATIONAL HAM
PHONE PATCH LINKS

AILING SON. PARENTS
(Reprinted f rom the Colum bia (MO)
Mtssourian .l

The Univers ity ham radio sta tion ill
Brady Commons re ached Central
America Saturday night to reassure a
Univers ity professor whose son was
critically ill

Rob ert E. Bray , University assistant
pro fessor of economics, was co ntacte d
Saturday by the American Consula te
in Tegucigalpa, Hondur as. A spo kes
man said his so n David , 23 , was
cr tically ill with meningi tis. David was
touring South Central Amer ica on
foo t.

" They (th e co nsulate) told us very
lit tle, Just enough to be alarming ,"
Bray said. 'They said he was very ill
with spina l menin git is. and i f WI:

didn ' t send $650 imm edi at ely he
wo uldn' t receive proper trea tm en t."

Wan ti ng mor e informatio n abou t
his son 's condit ion , Bray called a
relat ive who worked in the State
Dep artment and a Jes uit priest in
Maine who had worked in the State
Departmen t in Ho nd uras as a missi on 
ary a few ye ars ago . He asked them to
try to ma ke co ntact with h is so n.

Bray's problem was solved qui te
unexpec tedly. Wally Grossma n , a
friend of Bray's, called him Sat urda y
morn ing concerni ng another ma t te r.
When he heard Bray's pro blem, he
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Th e FCC has received notice from
the Cam bod ian licensing authorities
that pending governm ent app roval and
even tual International Teleco mmuni
ca tions Union notificati on . there
would be no object ion to cornmuntca
rio n s b e t ween amateur Statio n
XUIAA , Phn ompenh . Camb od ia , and
U.S. licensed ama teur stations.

The Commission has n o obje cti on
to U.S. amateu rs communicating with
Sta tion XUIAA.

B ill W1PFA

INTERNATI O NAL AMATEUR
RAD IOCOMMUNICAT ION

J,":;:'-C:_ = _ ~_~

REJ'EATER UPDATE.

'~

W2NS0 !1 repo rt !
On the mo rn ing of Sep te mbe r 28t h

I noticed t ha r the two meter ban d was
unusually good. Th e WAIKGR repea t
er fro m Holyoke ~A was pu shing $-9
on the Standard , where it usuallv
struggles in he re abo ut 5-4 o r so ; good
copy , but no r overpowering. Th is
per ked in the back of my mind
through the day and, when th ings
went a little blah alo ng abou t ten that
nigh t I headed for the to p o f Pack
Monadnock in the Rover.

Sure enough, sign als were excellent.
I put the C.T . Power am plifier on the
Standard . boosting it to abou t 80
watt s output and made a t ry to ge t
in to WA2SUR 19-73 in New Yor k
City. I've tried th em befo re, hut never
when th ey were as stro ng, ru nn ing an
5-2 with a lonnng sloo ow fade, taking
perhaps fift een minutes to go thro ugh
a valley and back u p again. I made it
this t ime and quick ly found myself
Jal kin g to a bun ch of good old friends
thro ugh that extremely popu lar re
pea ter . The mos t exci ting co ntac t for
me was with larry WA2I NM, who
wrote ,I lo t of art icles for 73 bac k in
the ea rly days and spen t a good de al
of time haun ting the 73 offices in
Bro oklyn . Furt her , he did a good deal
of the work of moving us up here , and
then visite d any number of rimes
while he was go ing to co llege in
nearby Marlboro VT. l arry was sitt ing
in a bar in Greenwich Village wit h a
TR-22, with his wife Jackie WB2BXYI

and make a ham shac k ou t of her . for
visitor ha ms to use while 011 the
island , as well as , his own shack .

-''', , Sho wn he re wit h the AITA BOY are
left to right. Geor ge, Gus' son-in -law,
Bridget . Gus ' granddau ghte r. and Gus
FP8AP.

•
Hi Wayne :

As per o ur contact the o ther night I
am enclosi ng the sho t of Gus Roblot
FP8A P.

After some nine ty 90 tri ps to the
Newfoundl and mainlaind wit h th e
AITA BOY in which he brought icc
cream to St. Pierre fo r sale on the
Island , Gus has fina lly decided to
ret ire his tru sty litt !c boat. To let the
legend of the ATTA BOY live on , Gus
has decided to move it up on the
mountain side on St. Pierre on skids.

O X MAILBAG

KAMARAN ISLAND, YS9 K. unavail
able for abo ut five years now, is
expec ted to be in o peration for a few
days in early 1972 when AIda ET3ZU
visits there. The Labor Day op eration
fro m Jabal al Tair Istand in the Red
Sea netted over 7000 con tact s ... a
very good score ind eed .

JO RDON. JY9DK was on for a few
days fo rm Amman . Darlcen will be on
from variou s spots aro und Euro pe
during Nov ember an d will be
returning to the U.S. in December .
SM5AEC is scheduled to be on from
Jordan to o, so it loo ks as i f there will
be no real sho rtage of JY calls on th e
bands. King Hussein JYl still show s
up frequen tly on the bands to reward
the diligent Dx ers.

Kurc and Midwa y QSL cards for
the W7UXPjK H6 DXpcditio n should
go to KH6 BZZ·, no matte r what else
you may have heard. Bureau cards will
no r he accep ted. Add ress 45 - 601
Luluku Road . Kaneohe HI 96 74 4 .
Donations gra tefully accepte d.

AVES ISLAND. YV 0 should be on in
late Oct obe r if t he two radio ama teurs
accomp any the scientific ex ped ition
to th is remote island as expecte d.

ZAKZ IBAR . 5H3LY is trying to get
back there again in late Decem ber for
those who missed Garth 's last two
visits th ere in Febu rary and April
1970. By now there should be a fair
de man d bui lt up.

{Thanks to the West Coast DX But
letin}

Attentio n DXers. ARRL has an 
nou nced th e ad diti on to th e Coun tries
List of Ann obon Island . Ann ob on
Island is located o ff !.he west coast of
Africa in th e Gulf of Guinea. It
q ual ifies as separa te fr om Eq ua torial
G uinea unde r point 2A o f th e DXCC
Criteria. Confirma tions fo r contacts
with Annobon Island may he su bmit
ted sta rt ing Oct ob er I .

Y0 2RA

Stefa n Rusu Y02RA , seven ty-two
years ol d, a h am since 19 27 , has held
calls ER 5AR. CV5AR and YR 5AR.
He worked all continents in 1938 with
3 watts: his presen t rig consists o f a 13
tu be receiver, Her tz an ten na. and a 60
watt tra nsmi tte r.

Hilary McDonald 1V5 f./SF! 6

VIET NAM. Fre d Laun W95ZR,
HS5A BD, HI8XAL ctc ., who is pre
sentl y a Province Advisor in the Yinh
Binh, along with Don Riebhoff
K7CBZ. HS3D R , etc ., are . working
hard to get permi ssion fo r amate ur
radio operation in this country.
They've had a lo t of experience with
that in other areas. so they just may
make it where everyone else has
failed. If you have any help to o ffer
writ e to Fred Laun, J USPAP/PPA
Advisory Team 72. APO 96243 San
Fran cisco .

A l j -year-old h am in Ja pan is
looking for a few ham pen pals aro und
hi s o w n age . Kazuhiro Naka o
(KH3IWT ) lives about 5 miles east of
Osaka an d his mailing add ress is
196- 9, Shimo kosaka, Higashiosaka
Cit y, Osaka, Ja pan . This young man is
inte res ted in baske tball and he want s
to ex change not es of interes t with
ot her young adults. Please contac t
h im right away if you are interested .
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46 - 00
34 - 94

34 - 76

IA
IA
IL
IL
IL
IL

IL
IL
IL
IL

IL
IL
IL
IL
IL

WA0VVA Lin n Co . 34-94
K0J1U Cou ncil Bluffs 22-82
WA9DZO Chicago 10 - 8 5
WA9DZT Chicago 52. 76 -52.64

Chicago 46 -88
Chicago

147.40 - 147.81
I t WA90RC01icago

448.75-443 _75
WA9TE C Dccau ter 34 -94
WA9SGJ Graymont 16 - 94
WA9EAT Joliet 28-987
K9CLW Winnebago

82 - 147 .30
IL WA9LJV Waukccgan 34 - 70

(19 50 Hz Wimot WI access)
WA90 RC Chicago 34 - 76
WB9AEF Peoria 34-76
W9DGV Rock Island 34 - 94
W9DGV Rock Island 34-76
K9CLW Winnebago

82 -147.30
IL WA9 LIV waukeegan 34-76

(1950 li z Wimot WI access)
It WA90RC Chicago 34 - 76

(18 00 Hz no .. 2000 Hz so .)
It\" W9ZPP Evansville

52.9:!- 52.52 5
IN K9JSI LaPorte 22/34- 76
KS WA~VVW Pitt sbu rg 34 -94
LA WB5COP Monroe

52.827 - 52.52 5
LA \\ '5MLE Morgan Ci ty 34 -94

(+440.0 - 146.94 & 444.5 -52 .525 )
MA K I FFK Mt.Greylock

52.78-.525
MA \~'A I KF Z No. Adam s 10 - 70
1.11 WB8CSA Benton Harbor 34 - 94
MI W8MAI Benton Harbor 94 - 76
MI K8WKE Utica 28- 9 1
NH WAl KGD Peterborough 19-79

(was 37 -73)
NJ Oakland 16 -'-91
NY WB2BLU Yonkers 3 1-9 1
OK Okla City 16- 76
RI WI HQV Providence 16-76
SD WA0VVG Sio ux Falls 34-94
SD WOBXO Broo kings 34 - 94
TN W4BS Memphis 22- 76

444.0-449 0
TX WA5SKJ Pasadena 34 - 94
VA WB4QDP Arlington (DC) 3 1-91
WI W9 ROM ~filwaukee 34-76

(2250 Hz Slinger; 1700 Hz
Grafton )

WI \VA9PSW Madison
(2100 Hz,

WI WA9WVE Madison 46 -88
\VI W9AIQ Sturgeo n Bay 34 -76
CANADA
Be VE7ELK Ch illiwack
Be VE7CA P Kimbcrlcy -

Cranbroo k
Be VE7 BTU Nelson 46-147.33
Be VE7AFG Prince Geo rge

58 -1 4 7.33
BC VE7CAQ Trai l 34 - 94
BC VE7RPT Vancouver 34 - 94
Be VE7BEL Victoria 12-147.54
O~TVE3SAR Sanna 34 -94

Thanks to WB4EAB. WA9TKA.
WB6 MAY/ VE7, WA~ RlQ. K6YLQ.

28 - 88
01 -6 1

34 - 94
37 -97

04 -64
10- 70
16- 76
16 - 76
16 - 76

HI
HI

Ven tura Cty.
Broomfield

proposed
CO WAqJVVO Denve r
CO Denver RTIY
CO WA0VTV Colo.Sp rings
CO W01A Bould er
CO WA0BAG Saginaw Peak

pro posed
CO WA0 ZCI Mont e Vista 16 - 76

proposed
CO Puebl o prop . 19 - 79
CO WB0E RV Buckh orn ~ft . 25-85

No. CO
CO WA~l\O Pueblo linked 28 -88

to Wf/JENA
CO Denver simp lex8 8-88
CO Denver prop . 3 1-9 1
CO Wf/JWYX Denver Squaw 34-94

Mt.
CO WAgBNO Pueblo
CO Denver prop .
CO K(i)OVQ Denver CD

146.82 - 147.3 0
Arapahoe Cty . CD

14 7.06
58- 8 8

co

co Prop. CO
simp lex

CO State RACES
CO WA0VVC Denver 14 5.20

444.35-449.35
CO WA0FfM Broo mfiel d

444 .40 -449.40
CO WOWYX Squaw Mt.

444.4 5-440.45
Boulder

444.55 -449.55
CO WBf/JER V Buckhorn Mt.

proposed
444 .85- 44 9.85

CO Wf/JENA Pueb lo 53.0 -52.525
CO Statewide simp lex

52.52 5
CT K llGF New London 19 - 94
FL WB4KNQ Merritt Island 34 - 76

443. 1-448. 1
GA WB4KLM Augusta 34 -94
HI KH6EQF Honolulu

44 9 .15 - 444 .15
KH6FOX Waikiki 16 -76
KH6EQK Mt . Holeakala

444 .15-44 9. 15

CO WOIA

coming through on 88 dire ct ! My 34
receive channel was awash with signals
from New Yor k and New Jersey and I
had bette r luck listening 34 and let
ting them hear me through one or
more of the 34 -94 or 34-76 repeat
ers.

Ern ie WI FPT down in Bridgeport
CT probably did the best of all with
his 100 wat ts and beam.·!-It worked all
over the place. I wonder if we
shouldn' t think in terms of making a
ce r t ificate availab le for wo rking
through 100 repeat ers? Perhaps a tape
cassett e of the CW ident ificat ions
coming bac k would he proof? I kno w
I get a kick ou t of lift ing a repeater
out in Ohio or western Pennsylvania
and hearing the iden tificatio n co me
back.

CA WA6SIN
CO

Shift ing to WAI KGK in Trumb ull
cr I added more old friends to the
log, pius Jim K3VJH down near wash
ington, almost 400 miles away , and
John K31BN in Harri sburg PA. I cou ld
hear a lot more chaps com ing through
the Philly repeater on 76, but they
were bu sy with t hemse lves and
weren ' t as excited over working New
Hampshire as I was in contacting
Philly , so no thing came o f it

Th e car battery , my pcrsevercnce
and the band all failed about 2 AM. so
I pu shed the car to start it and headed
hom e to bed.

Would there by an interest in a
repe ater contest? I know I wo uld
enjoy it. but perhap s I'm in a great
min ority. Perhaps one which wou ld
give one poin t for every con tact mad e
through a repeater, wit h a mult iplier
for the numb er of repeaters used . I'd
win, o f course, bu t what be tte r way 10
set up a contest, right ? wt rh a mini
mum of 22 repea ters available from
my nearby mountain, even without a
beam , I have qu ite an advan tage . If
someone gives me trouble from down
in Massachusetts on :\ft. Greylock we
could throw in a sta te mul tip lier to
push me back over the top again.

Ken and J discussed an FM contest ,
but he was violently opposed 10 it.
FMers aren' t in teres ted in DX and
con tests , said he. Maybe not, but a lo t
of chaps sure tr ied hard to con tact me
whe n the band was op en and the rest,
wit h on e or two exceptions, coopera
ted fully. If I get lette rs of encourage
ment from a dozen sta tes we can start
mull ing over th e ru les fo r a short fun
contest, perhaps 24 hours on a Satur
day night through Sunday afternoon.
It won 't take as many negative lett ers
to tum the whole thing off . . . I
discourage easily

DXing The Repeate rs
The late Septembe r effec ts o f the

hurrica ne sliding up the coast were
mos t pleasa nt fo r old timers on two
meters. 'The band wen t wild, wit h the
FMers finding Ohio repeaters banging
into Maine and most of New England ,
and openings all over the place from
the midwes t down to Virgin ia. I drove
10 the to p of my loca l mo un tain on
three d ifferent nigh ts and had a won
derf ul tim e working the gang in New
York th rou gh WA2SUR 19-73. Th e
temperature inversion was so pro
nounced that I could even see ligh ts
reflected way up in the sk y from what
must have been New Haven , well 'Over
100 miles away .

My oId buddy Frank W20CM was
boiling th rou gh the New Hampsh ire
repeat er WI ALE from Long Island
and I wo rked him on a half dozen
different repeaters in short orde r. My
best OX for the evening was K8WKE
in Utica Michigan who was hearing me
thro ugh WI ABI in Vermont and
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BOSTON HAM A UCTION
Boston College ARC (WIPR) and

Middl esex ARC (WI HE B) are jo in tly
sponsoring an auc tion of radio and
ham gear to be held Friday, Novem ber
26 at Camp ion Hall. Boston College,
Beacon Stree t. Newton MA, at 7:00
PM. All area hams are urged to attend .
brin ging any gear they'd like to sell.
The re will be a raffl e and ref reshmen ts
will be available .

DELAWA RE aso PART Y

Th is contes t runs from 2300 GMT
Dec. 18 to 23 00 GMT Dec. 19. The
exch ange will be QSO nu mber . report
and cou nty (fo r Delaware stations) or
state, province or count ry for no n
Del. stations. Suggested freq uencies:
CW, 3560, 7060. 14060 . 2 106 0.
'2.8060; phone, 397 5. 7275, 14325,
21425 . 286 50 ; VHF 50.4 and 144
~mz. Novices o n 37 10 and 7 170.

Awards: A certificate will be award
ed the highest-sco ring station in each
state, Canad ian Province and fore ign
cou ntry (with 3 o r more con tac ts ) and
to the highest-sco ring station in each

Delaware county. In add ition. a
W-DEL cert ificate will be sent to any
sta tion wor king all three Delaware
cou nt ies. Logs showing req uired date
will be accep ted in lieu o f QSLs. The
ma iling dead line is Jan . I, 1972 . Send
your log to Mark Augustin WA30YA ,
2 119 Barr Road , Wilmington . Del.
19808. Persons wishing the W·DE L
certificate mu st apply to this addre ss.
No fee asked. but SASE is required,

CINC INNAT I STAG

" Withou t mud it wouldn' t be a
Cinci nna ti Hamfest ." as one astu te
observer so aptly phrase d it. Neve rthe
less, qu ite a number o f brave lads
fro m the far corne rs o f Ohio and the
nalion braved the forbidding muck to
set up table and tent in pursu it of' an
unfrozen buck .

This yea r's Cincinn at i Stag Hamfcst
boast ed an add ed tre at in the perso n
of Hob Mat hews, K8TQK , the noto r
ious "vo ice" of " Miamisbu rg's Fin est
Repeater," WAiiPLZ. Our en terprising
cam c rrnan caugh t Hob in fest ive co w
boy ha t and jovial mood at le ft in the
picture above. This is the last known
photogr aph of Bob, who was last seen
sinkin g rapidly in a plate o f roast beef.

At right in the pho tograph is Miss '
Floozie O'Toole, an agent of the
Women's Liberation Movemen t, who
successfully in filtra ted the traditio n
ally all ma le even t by disguising her
self as a set of Drake equ ipment.

.. .W88 LHV

WITH ~Ci....~ -jti'l"£.··

THE ::~:.::~- .
FCC r,7L~~~

WA3~IL fined 5100 for ope ra ting on
un authorized frequencies.
WA30FK proposed revocatio n of
license for not answering FCC mail.
'\'N4RGR revoked fo r failure to
answer FCC mail and viola tions.
WA6G~fR revoked for failu re to
answer FCC mail and violatio ns.
WB4KGL pro posed revocation of li
cense,

This may seem like a lot . but it is
miniscule amid (he hu nd reds of CB
fines and revocatio ns.
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NEW(h) I'ROlJllCrs

TWO NEW FM TRANSCEIVE RS
AN NOUNCED

I1J.e leom 1('- 20 and 1('-21 . which
have been co ming back from Japan
unde r the arms of retu rning service
men . arc now being im ported by o ur
old friends at Adiron dack Radio in
Amst erd am, New York . Bot h arc 10
watt FM two meter transceivers, with
the IC·20 having 12 channels and the
1('-21 24 cha nnels! In additio n th ere is
an accessory vfo for the IC-21 to
per mit con tin uous tuning of the re
cclve r. vlhe IC-21 has an Smcter . an
SWR meter and even a d iscrimina to r
meter built in . There is a pro tection
circu it which turns off the final i f the
ou tpu t is shorted , open or likely to
dam age the transistor s. Th e IC-21
operates fro m either 13.6 volts or 115
V uc. Both usc 18 MHz cry sta ls for the
transmitt ers and 15 MHz crystals for
the receivers

For fur ther information write to
A dirondack Radio, Box 88 ; Amster
dam N Y / 2()J() or watc h 73 for a
review o f the IC-21 at an early date .



New Hep Cata log

Mot orola has just an no unced their
new cross reference guide to their
entire line of semico ndu ctors, pub lica
tion HEP HMA-07 an d it includes the
type number, bas ing diagram index ,
packaging ind ex, specs, maximum and
minimum ratings. elec trical ch aracte r
istics . e tc . Th is includ es 168 ne w
hobb y devices just introduced . Re
placemen ts are liste d for over 30.000
diffe ren t semiconduc to r device num
bers inclu ding 1;-.1- , 2N- . 3N- ,
JE DEC nu mbers, Ja pa nese. Dut ch and
o the r fo reign numbers, See yo ur
Moto rola HEP distr ibut or for a fre e
copy of this new catalog.

Th e tra nsmit te r portion of the
FM-27 is a IO-Channel solid state
device with a power ou tpu t o f abo u t
20 to 25W of rf.

Weighing less than three pounds,
and measu ring only 3Y2" H. x 7-7/ 8"
W. x 9*" D., the tr ansceiver is pac k
aged in a rugged anti-th eft case with a
specia l locking- cla mp mo unting. Two
crystal con trolled transmit cha nnels
an d a P1T micro phone are included in
the suggeste d amateur net price of
$449.95.

Fu rt her inform ati on on the FM-27
mobile transceiver is available fro m
Clegg Division, internatio nal Signal &
Control Corp.. Box 388 . R.D.# 3,
LilitzPA 175 43.

Clegg Division of International Sig
nal & Contro l Corp. has announced
the imme diate availabilty of its new
comp let ely solid sta te F M-27 mo bile
tra nsceiver .

The prin cipal feat ure of the trans
ceiver is the CRYST1PLEXE R tuner, a
new synthesizing sys tem that all o ws
any channel in the z-meter b and
(146 - 147 MHz) to be monitored wi th
cryst al precisio n - but withou t the
need fo r addit ional crysta ls. To moni-
tor any specific freq uency within th is
band . th e operator merely sets the
two receiver con trols to nu mbers cor
respon ding to the de sired frequen cy.
To mo nitor 146 .94 , fo r examp le, the
opera tor sets the first contro l to 9,
an d t he second to 4.

Rece iver selectivity is rated at 70
dB of adjacent-channel attenuation.
Sen siti vity is rated at bett er tha n 0 .35
I.lV for 20 dB of quieting.

New BIRD Ham Wattmeter FM TR ANSCE IVER R ECEIVES ANY
Confirming ru mo rs cu rre nt during 2-MET ER BAND CHANNEL __. WIT H

the past year. Bird Electron ic Corpor- CRYSTAL CO NTROLLED PRECISION
arion has announced the deb u t o f an
RF Wattmeter designed espe cially fo r
the ham mar ket . There are actually
th ree mod els, two of which cover the
1.8 -·30 ,\fHz range (1 00 meter to 10
meter hands) and th e third covering
50 - I 50 MHz (6 me ter and 2 me ter
band ), The Mod el 4 350 meas ures for
ward and refl ect ed po wer in two
ranges : 200 W and 200 QW, while the
Mod el 4 351 has ranges of :!OOW and
1000W. The Mode1 4 35 2 has ranges o f
40W an d 400W co vering the two VHF
bands o f six meters an d two meters.

The new line of wa ttmeters are des
igna ted IIAM-MATE™ . and use the
well kno wn Thrulinee constru ction,
mad e famous in the industrial field by
the Mod el 43. The new 43 50 Series
Watt met ers em phasize depe ndable rf
power measurement. in th e tradition
of Bird rf wattmeters . Special atten
t ion is given to the dir ectivity of the
Hum-Mare. which is the ability to
differentiate betw een rf rower flow
ing in op posite dir ections in a tran s
mission line. The ne w Ham-Mate has a
minimum of 20 d B directivi ty which
assures meaningful reflec ted power
(and vswr measu rement).

It is anticipa te d th at the Models
4350 an d 4 351 will be available for
delivery begin ning in Oc tobe r 1971 ,
and the Mod el 4352 in December
197 1. All three mo dels arc priced at
S79 user 's net pnce.

write Bird Electronic Corporation.
30303 A urora Road . Cleveland OH
441 39 fo r fur ther particu lars.

NEW NAT IONAL
TRANSISTOR CAT ALOG

A new l Su-page Transis to r Cat alog
is now available fro m Natio nal Semi
cond uc to r Co rp. The catalog provides
complete data on Natio nal's entire
transistor line includin g NPN and PNP
small signal tran sistors. Field Effe ct
Transistor s. and Pro-elec tr on ty pes. In
addi tion to specifi cat ion s, t he ca talog
provides Process No . dcsign /epplica
l ion da ta and test limit information . A
glossary of term s and pack age outlines
are also pro vided. For a Iree co py,
write to NatiOllal Semico nducto r
Corp., 2900 Semiconduct or Drtve,
Santa Clara CA 9505/, AUn: Market
I llg Serv ices.

16 Chan nel Scanning Receiver

R egency Electronics, 7900 Penate
ton Pike , indianapoli s IN 46226 no w
has ' a l6-channel scanning receiver
availab le. This covers the 50 . 146 a nd
4 50 MH7. band s, enab ling you to
mo nitor repea ter channels o n all three
bands. Push b u t to ns ac t iva te the cha n
nels yo u wish to moni tor. Manual
switc hing of chan nels is also possible.
na turally. The bui lt-in an tennas can be
bypassed with ou td oo r antennas and
the buil t-in sp eaker can be bypassed if
an exte rna l one is pre ferred . Price?
S2 19. This would seem to be ;10
excel lent FM scanner for the serious
FMers J ~ well as the FM amate ur with
irons in oth er fires suc h as t he need to
monitor po lice. Apollo 16, the mafia.
or whate ver.

The Immovable Key

How about a key with no pad d le
move men t at all! With no keying
co ntac ts. and completely solid sta te,
the Dat a Engineering key ope rates by
touch alone. The key has two insu
lated electronic grids which , when
touched, operate tile le s. Wit h thi s
syste m there can be 110 problems wit h
co ntac t adjustmen t or bo unce since
the re are no con tacts.

The key o pera tes from two C cells
and uses two ICs and two transistors.
It is carefu lly shielde d against rf.
Weighti ng prevents the key from walk 
ing .

TELL OU R ADVERTIS ERS
YOU SAW IT IN 731
. . .even if you d idn 't

Ho w Dat a Engin eer ing can tum o ut
thi s rema rkable key, with a 5-vcar
guarantee, fo r on ly 519.95 is surp ris
ing. You can get a spec shee t fro m
them if you wri te to Box /245.
Spr ingfield VA 22 J51.
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Meaningfu l Contac ts

One o f the more consiste nt com
plaint s lodged agai nst our hobby Is
that so litt le of our incredible co mm u
nicatio ns capability is used for the
exchange of more than sup erficia l
informa tion.

Unfo rtuna tely the complain t is an
all too legit imate on e. Consideri ng t he
reasons why this is so, I wo nder if
any th ing can rea lly be done to reve rse
this pattern? Perhaps a loo k at some
of the more basic reaso ns will help
bring the pro blem s in to fo cu s and give
us some insight into solu tio ns. Maybe
no t.

Wh ile th e resultant lack of any real
communic ati on is the common resu lt ,
there are severa l causes for th is and
each has to be co nsidered separa te ly.
TIle ch ap on th e two meter F M
repeater has his t rade-off's which limit
the u se he can make of tha t facility .
The DX operato r has his pro blem s.
some the same . othe rs quite differe nt.
The Novice has his miserie s, and so it
goes.

Perhaps if we sta rt with the mo re
narrow ly limit ing fac tors and dose in
on th e generally inhibiting sit uat ions
we can bes t ou tline the who le prob 
lem. Fo r insta nce . the opera tor work
ing thr ough an FM repeat er has a
whole bu nch of cards stacked again st
him when it comes to opening up an
interesting and meaningf ul co nversa
tion wit h someo ne else.

First o f all , one or the other is
pro bably driving a car. T his means
that a good po rt io n o f his a tt entio n is
on the car driving an d his radio
con tact has to take second place in hIS
mind. If ther e is a seco nd person in
the car, this further divides his atten 
t ion . and yo u will no tice tha t little of
wha t you say to this chap seems to
have go tt en across at all. You will be
righ t.

Opera ting thro ugh a repea ter cou ld
po ssibly work out well if two cps
were putti ng good signals into the
repe ate r, bo th had nothing whate ver
to do exce pt pay at te ntion to th e
o ther , bo th knew that th ere wou ld be
no interrup tions. and both had lots o f
tim e and knew tha t they bo th had the
time.

Bur it d oesn't work this way at all .
Few repeater use rs do no t have th e
psyc hol ogical feeling tha t the y should
get off the po t as soon as possible to
make way for som eone else. One. the

EDITORIAL B Y WA YNE GREEN

oth er, or both arc preoccupied with
some thing else. TIle signa ls often fade
in and o ut. losing par t of th e co nver
satio n. One is wideband - the other
na rrow - and one therefore finds it
difficult to understan d th e other, even
when th e signal is st ro ng. And so it
goes .

Add to this the fundamen tal dim
culty of co mmunica tin g wi th a pe rso n
yo u don' t know , who m you can't see,
about whom you kno w litt le , if an y
th ing, a person you can' t even hear
except whe n you stand by for him,
cu tt ing off those co nversa tio n rein
forcing grunts and uh-huhs wh ich he lp
kee p tw o people talk ing with ea ch
ot her. TIle restricti on o f ha ving to ta lk
wi th no reinforcement, covering
everyth ing the o ther chap has said (as

-nearly as yo u call reme mbe r) and th en
originating new things to talk about is
a very severe one . It is no wonde r that
such a large per centage of the radio
amateurs st ick pre tty mu ch to short
reci tat ion s of their eq uipme nt and th e
wea ther .

Th e am ateu r radi o type of co ntac t
is qu ite ahnorma l and has no counter
par t in ou r learn ing proc ess. so mo st
o f us are unp repared to tackle the
difficult ies it poses. Even o n the tele
phone yo u can hea r th e rein forcing
no ises of agreeme nt and be stop ped
when the o ther person has something
to add or disagre e abou t . Way back in
the long-dead past of amateur radio
this type of com mu nicat ion did deve
lop fo r a whil e. Oldnm ers will reme m
ber with grea t warmth the duplex
contacts o n 160 meters whe re it was
po ssible 10 just leave your rig turned
o n and tunc in to yo ur co ntact on th e
other end o f th e band . Just like the
tele ph one.

When sid eband star ted and VO X
becam e the way 10 go . th is syste m
looked as if it would par tia lly bring
back the old arrangemen t. But t he
d an k o f the relays was too muc h fo r
mosr opera tors and , aft e r uh-h uhing
bet ween sen tence s to keep that con 
Ilabbcd VO X from trippi ng, they
wen t back en ma sse to pu sh-to-talk.

While a few of the DX bret hren do
ind ulge in interesting contac ts. mo st
of the exchanges arc o f litt le more
value 10 any one th an th e hasty h ello
ove r the local tw o meter repea ter. Th e
pre ssures of other stat io ns trying to
wo rk your rare one . fad ing, other
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contacts o n frequ en cy , and such jazz
make long contacts ra re. Even if yo u
have the abili ty and experie nce to
ma nage an inter esting con tact you
wou ld be hard put to bring it o ff.

I would dearly love to talk with
YAIGNT for an ho ur, yet I have one
devil of a time carryi ng on an hou r
co ntac t with Ch icago a goo d de al of
the time. Oh. I can mak e it now and
then , but I have to lose a lo t o f sleep
waiting fo r the right co ndit ions .

Are there any answers to th e pro b
lem? Are there any changes tha t might
be made so mo re o r us co uld indu lge
in me aningful con versations via our
incredible amateu r radio ban ds? I
think so.

Th ere are no simple answers to
such a co mple x set of problems. ob
viously. But we can all hel p ou t if we
are first of all awa re of what we are
missin g an d mak e a determ ined effor t
to move in the directi on of better usc
of our bands.

On the FM re peaters I would sug
gest th at repea te r owners serio usly
consider th e install at ion of a second
or th ird repeater . While th e spec tru m
bet ween 146 - 147 ~lHz is abou t fu ll
in many areas , there is st ill little going
on in the 145- 146 and the 147- 14&
bands. The emerging 220 units will
mak e that band an invaluable add itio n
to the two meter repeater se tup. With
enough repeaters we can afford the
luxury of long-winded contac ts. With
bo th 146 an d 22 0 rep eaters we migh t
even develop a dup lex system of
operating. The usc of tw o- or three
minu te tim ers on repeate rs will aid the
mobile o perator in getting a w ord in
when two long-winde d cps are talk ing.
Timers like tha t will also shorten some
of the end less and poin t less po nti flca
tio ns which drive c ps o rr the air for
week s at a t ime wh en th ey get
snagged .

I'd be very interested in wha t vou,
the reader. think s migh t im pro ve- our
ab ility to usc am ateur radio for t ru e
communica t ion. Should ph one pa tch
es be el imin ated except for serious
eme rgen cies? Sho uld net s be curta iled
or encouraged? Should DX for QSL
card purpos es be channeled to a small
se t o f freque ncies? What can we d o'!
Here we are. able to ta lk any where in
the world , and what do we do?

When yo u consi de r that we ha ve
virt ually the O:-.l LY system for people
-to-peo ple contact a round Ihe world ,
perhaps you can app recia te the im
portance of our really ma king some
thing o f it . To urists rarely get to meet
the people in a co untry they arc
visit ing. Th ey meet the to ur guides ,
hotel cle rks . and taxi driv ers. an d that
is abou t it. t\o wo nd er so many
Europeans have incred ibly d isto rted
ideas of Ame ricans . .. they kn ow us
fro m our movi es and tel evision ex-



po rts, and an occasional camera-clad
tourist who bumped into them on the
st ree t. Ho w mu ch do you know of
Yugos lav people . . . th eir l ives, in ter
ests , foods'! Yet I do ubt if any serious
DXers have talked with less tha n a
hundred YU stations.

What can we do'? I think all o f us
are open for suggestions and ide as.

SAROC
A re ader wrote to ask what it is

abo ut SlIfOC that we make such a fu ss
over it. Most ly I guess it is because
this is on e of the be st run an d mo st
care fully plan ned hamfests in the
cou nt ry. I know I have a wonderful
time there beca use I call get tog ether
with the ama teur s who are mak ing the
news and the ma nufa ct urers wit h the
newest prod ucts.

Like you , I'm in terested in seeing
and feelin g thc la test ham gear , wheth
er It be FM. SSTV. or side band . I
enjoy talki ng with the men who de
sign and make this cq uipment . to
find ou t wh at the y ha ve in mind for
the fu ture . .. wh at problems the y've
had . .. how th ings are selling. I like
to pass alon g read er ques t ion s abou t
difficulties with the equip ment and
my own personal miseries tha t I may
have had.

The 34 -94 rep eater allow s me to
ta lk the cloc k aro und with interesting
FMers and me et the fello ws who are
design ing th e most so ph isticated rc
peat er installation s.

The tech nical tal ks arc usually fas
cin at ing and give me a lot to th ink
(and write) abou t. The par ties arc
even more fun, w hether it be mass
elbow bu mps pu t on by man ufac
turers or bashes in the private ro om s
in the evenings.

The S12 per do ub le room at the
ho tel makes the visit rela tively inex
pensi ve as long as I stay clear of the
gamblin g ta bles and devices. The ex
pensive sho ps are 'I del ight to look
in to if I am there alone , and a caution
if my wife is alo ng

It's fun . . . and tha t is what ama
teur radio is all abou t. right'!

Article s wanted ...
Com e OIl you fellows who are

wor king with ICs. break loose with
more articles for the rest of us. We
know you can make up a frequen cy
synthesizer now th at will let th e Nov
ice use crystal cont rol and st ill hit
ever y kH z or even 0 .1 kHz acros s the
Novice ban d. We know you have
worked out man y ways to replac e the
dozens of crystals needed to hit all
those FM repeaters wit h a synthesizer
for the receiver and transmit ter. We
know yo u have some fabu lous new
RT TY converte rs and AFS K gen era
to rs. We know you can bu ild 24-11our
clocks for the shack th at count the
Hertz arri ving fro m Con-Ed an d wink

at us with numbers. We know you can
varactor _yourself up throu gh any of
the UHF band s with subs ta ntial pow
er. What we don't know is if yo u can
write about the se modern wonders.

You say you have a min i-repeater
in yo ur ca r so you can work through
the local rep eaters even wit h a hand
unit '! Details . . . give us de tails . You
are pro ud of your remote base up on
that mo untai n . complete with sophis
ticat ed controls . . . write abo ut it so
more of us can j oin the fun. You have
a Touch ton e system tha t is unusual?
Let 's go!

St atu s Quo of CB
The 1970 FCC ann ual report d is

d osed tha t a total of 886,951 sta tio ns
were licensed to oper a te in the Citi
zens Band. Durin g the year 26,3 27
ne w stations wer e added while bu t
95 1 were dro pped . Perhaps that will
put to rest some of the exagger ated
reports circ ulat ing citi ng over a mil
lion Ctsers . That grow th figur e sure
would look goo d in t he amateur ser
vice. wouldn't it!

Scaling as a Way of Life

Several months ago we built up one
of Heath's cou nters and it ha s seldom
been turned o ff since its first test run.
Normally it sa t on top of th e side ban d
rig, read ing out the frequenc y a la the
Signal One . . . "Hmmm, le t 's sec
there, Gus. I thin k I'm on about
fourt een po int two on e eight three
seven seven, how's tha t che ck with
yo ur receiver d ial?" Heh , hch !

All this was a barrel of laughs, but
it didn' t help much wi th th e myste ries
of what is tuned where on two met ers
since this was a goo d bit abov e the
range of the IB-IOl. And two , as you
may have read, is where it 's at thes e
days Part icularly around here at the
73 pad , it's at .

Cha nci ng to read one of the fasci 
nating ads in 73 (I find the ads in 73
much marc interesting than th ose in
other magaz ines , don' t yo u"), I no 
ticed that Vanguard Labs was making
a nif ty littl e contraption designed to
solve my problems . A Scaler. This
gadget divides things by ten , which is
ju st the ticke t for counting down
from 146 MHz.

Dow n in my cellar workshop I have
one of the wor ld's nicest old fre quen
cy meters. the Navy LR·I . This kluge
weighs in a 98 poun ds of hernia
inducing bulk and has about fi fty
tubes. It was built by Genera l Radio,
so yo u know it was the statio: of th e art
back whe n . Th e LR- I has done well
for me down through the years, I ha ve
to admit. With it I could read out
most frequencies to a cycle or two if I
made a proj ect out of it. That's almost
as good as the IB-lOl. which fee ls like
it weighs ab out six ou nces .
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At any rate , to day I have the
iB-10i and the Vanguard Scaler on
the desk and with them I can get the
FM transceivers right exact ly on chan
nel instantly . I poke the prod over
nea r the receive r oscilla tor and read
out the 136 MHz freq uency the re
(146 .94 - 10.7 (i-f) == 136.24 MHz).
A quick tweak and it's on ch annel.
Then I probe near the coax ou tpu t
an d tu nc up the transmitter. With the
counter on th e Hz position it counts
in tens of cy cles, whic h is closer than
your quivering han d can probably

adjust the t rimmers. While it varies
fro m rig to rig, I've found that several
of them drop ab out 500 H z when I
pu t them back in the case . Now I
know and you know that one half a
kHz isn' t going to ma ke the sligh test
dif ference to anyone, but perfec tion is
perfection and we have the means, so
why no t be perfec t? Righ t, so we tunc
everything up a bit high an d it all
dro ps in to place bac k in the box. For
a while .

Quite a few FM rigs come and go
here , so th e co un ter is in, use almost
every day. And of course, every time I
am goi ng to take a trip anywhere I
have to get ou t my tray of crystals
(I'll sure be glad wh en frequency
syn thesis is the order of the day) and
re-cry stal for the new area. In go the
crystals an d tweak , tweak , they arc on
channel, and I'm off to New York
City or .Chicago . ready' to join the fun
wherever I am.

Just going up on the loca l mount
ain, Pack Mona dnock (where we keep
the WAIKGO re peater), calls fo r a
good deal of encry staliza tion. If yo u
are on the go you could do worse th an
drive to the top of th is lump , the
highe st place yo u can drive in Sou th
ern New Hampshire. From there you
can work through so ma ny repeaters it
wilJ make your hea d spin . .. WIALE,
WA1 KG R, W IK O O , WA I N JR,
K 1MN S , WA 1 KG O, WA IKG P,
WIA BI , WA IK FZ, WA I K G M ,
WAIIMO, W I QFD, WA I KRJ ,
WAIK FX , KIZAW, K lA HR,
WAIN EU , WIMTV , WIPRL K2AE,
WA2UY J , and perhaps a few mo re if
yo u wait fo r the squelch tails to stop
and if too many fellows aren't on
channel using closer repeaters.

Impressing Relatives

Or frie nd s, for that ma tte r. What
amateur h asn' t had to try and ex pla in
th e hob by to some long -lost visiting
aun t or co usin? It is difficul t. They
look puzzled and no t very in terested .
Our hobby is a damned impressive one
to us and we want th em to app reciate
what mira cles we accomplish . The
usual scene folJowing the attempts to
ex plain is one of demonstration.
and it is frequently a disas ter, leaving
the aunt co nvinced he r ne phew is an
idiot.

(Co n tinu ed on page 10)



Thomas Pic l'cn hr ink WA9SRB
Fort wav nc IN

Tom; what does it take to please
you? In looking ov er the last few
issues. III August there was not one
single .VHF article. I II September there
was ONE VII F article . 111 Octo ber
there were only THREE.! Now thaI
com es to a lotal of fou r out of 4 7
articles, or less than 10%. Is it po ssible
to please you? Being honest . it must
he admitted tha t we tiavebeen under
playing F"M and VHF a little [ or the
last fe w mo nths to hring the magazine
hack into balance and that the per-

Yo ur magazine has gone VH F and I
am no t interested in th e high met er
bands. I do, however, like the books
on the low er bands as those are the
on es I wor k. The VHF equipm ent
costs, the lack of range , ti le lack o f
CW, the FM. ctc., just do not appeal
to me.

Have been waiting some t ime to
rea d in the letters col umn so mething
about the cover on the Ju ly issue of
73. Noticed a let ter fro m a Texas ha m
offer ing to send you" Texas plate . I
felt sure, by no w, that someone w ould
question th e Wfl plate from the state
of Tenn. which I believ e is t he fo urth
call area . also hold ing fou rt h in "
pro minen t position on the fro nt cove r
of July 73 . Any way: Love your mag:
read each copy over several times ,
even read the ads. Som eday , please ,
how about some articles ABO UT
FAST SCAN TV?

Harry Eo Neff W9UBF
. And"Tso lllN

tw o wires , fasten ti ll.' one wire se
curely to the ground ro d. the n plug
the o ther wire into the "H OT " side of
th e dup lex outlet furn ishing the C\IT

ren t. Now usc the duplex out let you
put on the two wires and ma ke the
same test <IS ab ove using the ac me te)
and th e ele ct ric iron.

If you get as many as two time s as
many volts drop in this last test as the
first . you have a very poo r ground.

Harold D. Mohr K8ZHZ
Gaha nna 011

~r~~~~n~b
~Pi~~°;tS~~~
I insist that you pr int ev
The VU9K V D'Xpedi t ion was or

ganiz ed by me in Apri l (12th to n st)
and I was at Por t Blair in And arnan
Islands for 225 hours. Duri ng this
t ime I mus t have been QRV fo r
approximately 170 hours allowin g fo r
sleep (? ) times, mealt imes and the
time s when the po wer was off or
voltage too low ( 160) fo r the relay to
op erate (Surprisingly the FTDX wo rks
at even such lo w voltages as long as it
is upside down an d I have a pencil to
pu sh the relay !'). Dur ing that per iod I
made 466 1 co ntacts mostly on 10, 15
and 20 meters. Had just a few con
ta c ts on 4 0 and 80 me ters . Con dit ions
were ex tre mely poor, but I was glad
that I was ab le to perform better th an
the other expedition tha t was bei ng
o p e r a t e d at t h e sa me time.
Fo rtunately the band conditions were
not too good during some par t of the
day time and we wer e able to see some
of the picturesque countryside and
take som e pic tures. The XY L was also
there fo r moral support an d enjoyed
th e holiday. The QSL bus iness was
very ably handled by Clyde W6K;\l1l

Venkat VU9KV
New Delhi

.Wayne

HELP STA MP OUT
MENTAL HEALTH
SUBSCRIBE TO 73

NOW

Thin 73 This Month?
We appear to have been taken to

th e cleaners by three of our trusted
Massac husett s adver t isers to the tunc
of an amount ab out eq ual to two
co mplete issues of 73 . This is not only
frust ra ting since they ignored our sug
gest ions fo r improving thei r advertis
ing , bu t we bent over backwards to
hel p th em and go t no thing for our
effort s. We will have to cu t bac k a
little on the th ick ness of 73 for a
month or two to ma ke up for this
ro yal rip-off.

I j ust rece ived my copy o f Oc tober Out of call area plates arc porncu-
73 and W JS surp rised th at you pub - larfy treasured. Tho ugh I am not a
lished the article on page 79 by license plate collector. other than call
WAIF BH en titled "Back to mothe r plates, f do wan t 10 thank everyone
earth the easy wa y." I have seen this who has kin dly sent me plates. We wttt
type o f art icle many tim es in the past . . bc m etalling th e bam wart with
and i f yo u only wan ted to get the them .. . an d hope someday to ha re
pipe in to the ground this is okay, but enough for anoth er picture. ATV ?
if a good earth ground is wha t you Come on fe llows. let' s see some or
want, th en this is about the poo rest ticlcs on using th e new IC~ fo r TV.
one you could get .

No do ub t the article was wri tten in
good fait h, but yo u will find if the
pipe is say \!2 inch in dia me ter that
you will end up wit h a hole in the
gro und abou t I inch or more in
diameter and the pipe swin ging in this
on ly ma king contact a few in ches at
the bottom.

I have been an electrica l worker all
my adu lt life and in our work a good
earth ground is often imp or tan t. I f
yo u wish to test your ground take th e
YX L's elec tri c iron an d your ac me ter
(acc uracy here doesn 't matter so
much) plug the me ter in to a du plex
outle t and read the vol tage , then plug

- --------------1 the electric iron in th e ot her of the
o ut lets on the duplex ou tle t , read the
voltage an d make a no te of the dro p
in voltage.

Now ta ke a couple of pieces of wire
(nu mber 14 or la rger) long enou gh for
one to go to your gro und ro d. the
o th er long enough to reach an ac
outl et . Put a d uplex o ut let on the se

W2NSD/1 (Coru. from page 9)

The chap with a DX-20 on CW has
no chance and he kn ows it. so (unle ss
he reall y is an idi ot) he flips through a
fe w choice QS L cards to prove his
pr owess and lets it go at that. The
seaso ned DXer may pu t his rep uta tion
on the line by turning on twenty
me ter s and tuning for som eth ing bet
te r th an average. I've ta ck led this with
success at times, ne t ting an in teres ting
contact wi th an o rni th olo gist in
Fin land on on e import ant occasion.

Th e o ther day I was worrie d and I
ad mit it. It was du ring my folks'
wed din g anniversary celebrat ion up in
no rt hern New Ham pshire and all I had
with me was a little two meter
Hand ic-talkic , There I was, sitting in
the back scat of someone else 's car
t ryi ng to ex plai n amateur radio to an
aunt I hadn't seen in twen ty years . I
talked ab out working DX and th en
got in to describing rep eaters. She
heard what I was saying, bu t it obvi
ously wasn 't makin g much sense.

I pulled the little HT-22 0 out of my
j acket pocke t and turned it on
silen ce. Hmmm, not so good . We were
driv ing through the White Moun tains
abo ut 50 miles from WIKOO in
no rthern Vermont. . could I make
i f! I flick ed the button an d the
squelch- tail came back on cue . I an
nounced myself on chan nel and
ho ped. Back came a VE2 mo bile in
Montreal! We talk ed fo r abou t five
minu tes and the effec t wa s most
pos itive. She was impressed. So was I.
to be truthful. I wasn ' t at all sure I
would be able to get thro ugh from the
back scat of a car with a little two
watt Han dle-ta lk ie over that d if fi cult
path . Need less to .say I rest ed o n my
inflated laur els and didn ' t go on to
prove that the con ta ct was a flu ke
tha t might be di fficul t to repeat.
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someo ne wit h the kn ow ledge of legali
ty an d formal govern r ncn tesc wou ld
draft and sub mit it.

I kno w o f a couple of amat..urs in
the Dover area wh o wou ld q ualify
(and I am not one as I do no t have a
commercial license) . so I am sure
there must be many in larger areas.

Opin ons?
Ed Brook s Jr. W3GAB

Felt on DE
The choice 0 11 220, as I see it. is

either )'011 lose a good part oftt to CB
per the EIA proposals or else vou
share part of it wit h a hobby licensee.
wntch wo uld you prefer. comp lete
loss or sharing? I see no parallel
bet ween poss ible 22 0 lise and the
mess 0 11 II caused by sk ip operating
and regulations which make ~ lmost

every op erator illegal. Bu t, it s you r
cho ice , . , which do yo u like best?

73 is usually scveral mo nt hs ah eOld
of local info on the 1(' ,s~'ene

We hOl\'e in operatio n at th l" mo 
ment a repe ;lter on Mt. Tam bo urin e
with an input of 146 .1 an d o u tpu t o f
145.6 . Th is g1Ve~ us co verage o f Bris
b<Jne "n d the Gold Coast extending
int o north ern VK::!.

146,0 is ou r main wo rking fre
qllen .:y fo r ~i mplex.

Graha m 'x ixon VK IZ ZG
BrislNlIlt', AlIsl ralia

n 1(' abo ve letter arrived III/signed,
bur I «now who it '5 from ... lite
postmark gave him awa].'. The pos t
mark \Vas "Northern Virginia." Ho w
about th at ? What else hut you r fa vor
il l! and mine, the CIA :' Who else cou ld
have such a ridicu lously amb iguou s
addre ss. And who in the CIA bUI all
old ham-M ensa huddy uf mille named
Brad would write such com plete hog
wash ? Lordy, when yo u cal/ huy a
brand new transceiver for under two
bills (li ke the Drake TR -22 ) and hu ve
all absolu te half, or even gu th e used
Motorota rout e jt )r less, they sure
mu sl /101 he paying much to the CIA
agen rs these dilYs. With his crummy
attitude I dout doub t for a min ute
tha t tile fe llows i ll washington across
the rtver there won 't let him in to the ir
ref/eaters. Good goillg, mell . keep
those dUllk and daggerers ill th eir
('OInpound alld ler them Pllt up t!leir
o wn repeater wil li a super secret to ile
hllrst enln'. COllsidai/lg 'li e crowds
011 :Jm F\I Il,esI' do l'S. who lIeed_~
Illlolller band.' I hare 'aU I CI111 do to
keep up with Ilu' I<~l1 scelle. Oil. I
('Ollie dow/I fo r WJ/11e choice DX noll'
Illld tll('" O il 2011I, bllt the excitemc nt
UWl2,

Dear Wishy Washy Wayn e Gree n.
Anybo dy who pri nts the pages right

inst ead o f sidewavs can' t be all bad!
Let' s get those o ther im provements
implemented . 2m Pol? Why? It 's ex
pensive, you get o nly one band , cover
age is limited , you can' t ge t anyone to
talk to yo u on rep eat ers, costs a
bunch 10 put up yo ur o wn rep eat e r.
and try and lise so meo ne else 's rep ea t
er wh ile mobile.

hour in order 10 ge t thro ugh the 10 1,'.11
residentia l areas in self-de fense, he
cause a few o th ers arc, Bull. I sincere
I}' doubt I could find :W pe ople in the
Dover are a who usc CB rad io as
intended . How many ure in the area? I
don' t kn ow . but fro m my s to re wind
ow I can sec 5 CB grou nd planes in
one housing are a o f about 30 hou ses.

A week aeo. a cus to mer asked me
for an rf wattm et er. I said su re, we
had a real nice one. good for lip to 15
watts. H.. laughed , say ing he needed
one to read 3000 (yes. thre e thou
sand ) watts. Ano th er wishes, to trad e
his 300 watt (output) linea r on a
high-power on e. Th ey d on't like our
standard line of anten nas, beca use
thcv arc and melt a t over 500 watts of
rf. 'If th is was the kind o f custo me r I
go t on ce <J mo nth , or even OllL"C a
week. I would be Im pressed wit h the
integnr v o f CB rad io , for I kno w o f a
few h ams also ru nni ng, 5_ 10 o r more
kw. But thi s is th e kind of custo me r I
gel once o r twin ' a day o n a slo w day,
and more of ten a ll husier days.

What is the so lut ion' ! Can the FCC
move CB 10 VHF where it belongs? I
doubt it. Manv do no t have licenses.
98,# do no t lise them t t hey just use
pse u do n y m s - Po pturt . Dum bell .
San db ox ). and woul d pay zero a tten
tio n to any FCC ruling saying "Ok.
boys. he good and mo ve up to VIIF,"
Therefore, <J rea llocat ion of CB to
VHF would result in two Citizen s
Bands. one legally allocated on VHF
(bu t prob ably illegally used) and th e
oth er illegally ret a ined by the ones
WI10 don ' t give <J da rn.

One solution wou ld be to mo ve
them . and immedia tely reallo ca te 11
meters to in terna t ion al broadcasting,
military point-to-poin t widcbu nd mul
tiplex, Facsimile . mul tik ilowatt AFSK,
etc .

Ano ther solution , on e which mi gh t
in the long ru n benefit amateur radio
would be for spe cial permission fro m
the FCC fo r techn ically qualified uma
le ur s. preferably hold ers o f h igh class
amateur uud cornm ercial t ickets. pos
sibly ret ired , who have the equipment,
to ac t as voluntecr mon itors for the
FCC. As mo st o f us are aware if we sit
and tape a con versa tion on CI:l and
send it to th~ FCC, it is no l <J dmis
sab le as evidence. But. for thi,,; spe cia l
group of ama feu rs who wish 10 sec
amateur radio co ntinue. they would
be ac t ing as officia l FCC mon itors, o n
a volun tary, non -p <J ying basis_ an d
tapes anu oth er .:vide nc.. ma de by
them would be accep tllble to Federal
autho ri ties . Thi s woul d cost Ihe FCC
no thing (on.. of thcir hang-ups),
wo uld multip ly rh eir mon itoring rna n
row.:r and efficienc y tremend ou sly
(again at no cos t! and would incre<Jo;c
the chances of survi val for amateur
radio .

I wo uld i n ~'i te comme nts on this
second solution, as to wheth~r it
would secm f~asib l.. to th.. majo rit y o f
concern ed ama teu rs. an d he wo rthy of
dra ft ing into a formal pro po SJ.1 to t he
FCC. If worthy , I would gladly rel in
quish any " copyrigh t" and hope

cen tage of VHF will /110 .l'r certainly /)1'

higher ill the coming months than it
has been recently, Tom, .1'0// co uld do
a lot worse than risit your local
distributor and ius t tisron ill 10 the
activit y 0 1/ the Fort Wa.I'lIe repea ter.
Hundreds of amale/lrs I1r(' having the
time of their ttves with th is, so d0 1l'1
sell it short , , 1'l1rtic lIlarlJ' without
even looking into II. It does NO T hare
10 be ex pensi ve al all. I like tile 101\'
bands and would never give /II' my
low band fun. . but I am har ing a
f antastic time on f~'l and I fed deep
regret when I am unable to eren gel
someo lle to t ry something tllat I find
so IIIl1ch fun.

In the last few issues o f 73 , and in
numero us issues of o ther ham publica
tions. there has alw avs been re feren ce
to the C8 problem We all know there
IS a problem. and it is , in my o pinion.
def initely a threa t to the e xist ence o f
amateur radio , at least as we k now it
tod ay .

I work for an elect ronic s re tail
outle t, handling CB rad io , a long with
stereo equipme nt. here in Dover. Dela
ware . and theref ore am in daily con
tact wit h the ("8 world , Fo r th is
reason I feel some wh at qualified to
discuss them.

Needless to say, I am 100'X against
relin quishing an y amateur ha nd for
use as a Cll ba nd . It ha ppened once
before. and anyone who car es to take
the tim e to loo k, cun sec it was o ne
tremendous mis ta ke o n the part o f th e
FC C. It did no t result in more hams.
more legal CBers. or any oth er hen
ctt rs to anyone but the electronics
manufac turers, How can uny on e. es
pecia lly anyone who ever list en s on
the CB band , sugges t tha t to give t he
Cbers <J legal "hobby license" is going
to improve their ope ra tio ns, or is
going to result in an ything but dou ble
jeopardy '!

I notice in lit erat ur e from An tenna
Specialist s. th ey push the EIA pro po
sal to allocat e 146 - 148 Mllz to ('13
ho bby o perat ions. While this new s
le t ter is no t up -to-d a te on the ::! ::!O
Mgz pr o posals , it ccrnenly sho ws
whe re the amateur sta nds in re la t ion
10 large antenn a m<Jnufact urel'$. Shall
we ereale ~ven mo re o f a market fo r
CB equi pml' nt. fllr theor forcing the
pric~ s and availab ility of amat eu r gea r
out of our reach?

Here in this area the tre me ndous
amo un t o f illegal opera t ion amazes
me. I know of seve ral companies using
CB radio k git imal d y , s.ay, five o r six.
Th~ baJance of the local ( Bel'$ see m
to have no ide:! o f the co nlent o f the
regulat io ns, le t alone have the desire
to foll ow them. This indu d~s the lo cal
REACT operation. with whic h I am
famili ar . I know personally seve ral
"'good ci (jz~ns" of the REACT. run
ning lincars, 40 fOOl tow el'$, e tc .. in
REACT opera tio ns. They say they
have to ha w the linears in o rdl' r to get
throu gh in tim~s of emeJgl:ncy, Pos
sib ly tru e , but co mpa rable to my
sta t ing I hav~ to d rive 60 miles an
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Price - $ 2 per 25 w ords fo r non_
commercial ads, $ 10 per 25 words for
busine ss ventures. No di spla y ads or
a /:enc ydiscOUllt. lllclude your c h ec k
w it h o rdc r .

Deadline f o r ads is the 1st of the
month two m o n t hs p ri o r t o publica
t ion. For c " a m p lc', J a n ua ry .I st is the
deadline for t h e Ma rch iss ue whic h w ill
be mailed on the 1 0 th o f February .

Type co py . Phrase and p u n ctua te
e"aetly as y o u w ish it t o a p pea r. No
all 'eapital ads.

We will be t h e j~d~~ of suitabilit y o f
ads. Our re sp " nSlbIii ty fo r e rr ors e ,,
te nds o nl }' to printing a correct ad in a
late r issu e .

F o r $ 1 e"tra w e can m ainta in a r e pl y
bo" fo r yo u .

We ca n not c h e ck in t o each advert ise r ,
so Ca veat Emptor.

NEW ENGLAND ONLY, Swap new
Drake R4B.r.l S4 . for a Johnson 6N2
Thun derbolt amplifier. Jim Gysan
W1VVB. 53 Lot hrop St.. Beverly,
Mass. 0 19 15.

2·)\IETER FI\1 IC-20 Brand new. solid
sta te , 12 channel, Xtalcd fo r four ,
1&10 watts, module co nst ruc tion,
with mike , re-mo un t, & cab les. $2 25 .
K7 NHE 1511 2 SE 44th. Bellevue. Wa.
98006.

l\:IERRY XJ\IAS AND HAPPY NEW
YEAR from W0CVU. On the.ai r since
191 3.

10 ,00 0 PC BOARDS. Loads o f t ransis
tors. diod es. pots. Samp le 351. 10 for
$2 .50. 100 for $ 19.0 0. Bill Tatroe
W5LCU, 632 5 Beverly Hill , Houston.
T x 77027.

ELIG IBLE VETE RANS bu ild and
keep a 25-inc h Heat h soli d sta te color
TV as part of a Bell & Ho well (DeV ry)
ho me study co ur se. GI-BilJ pays 100%
of the course and kit costs. Contact
Bill Welsh (W6D DB) 23 4 S. Or chard ,
Burbank, Calif. 91 50 6.

CO I,Ll NS i\1ECIIA NICAL FILTERS.
455 KC IF, 1.2, 1.5 and 3.1 Kc
(iI]520.OCf; 4 .0 and sn Kc: @$ 15.00.
Sen d SAS E for complete list of par t
nu mbe rs . Two Eima c 4~1 000A's and
SK-510 Socke t $50 .00 the lot. Sen d
check or money order to Rich ard
Solomo n, 19 Pierce Ro ad , Watert own .
Massachusetts, 021 72 .

COL OR ORGAN KITS 57.5 0. IC
Po wer Supp ly Kit 52 . IC's $.25 . Com
puter Grade Elec tro lytic Capacitors
5.3 5. XMTR Transistor TRW PT36 90
.'1 1. Used Vari acs. Nuvisto rs. Cat alog .
Murphy, 20 4 Roslyn Ave.. Carle
Place , N.Y. 1151 4.

MOHAWK receive r S150, KAAR
FM40A receiver $2 5, 2 KAAR
FMI77X xm trs 53 0, BC348H receiver
$45 . W7IN R/6 , 360 Sharry Lane,
Santa Maria, CA 93454.

PUNC H THROUGH TilE QRM, get
10 DB ta lk po wer boost with
AMPR ESS speech pr ocessor. On ly
539 .95. C. E. Co x Com pany, 24 15 S.
Broa dway , Santa Ana, Californ ia
927 07.

ROC HESTER, N.'\'. is again Hamfcst ,
VH F mee t and flea mar ke t headqua r
ters for th e larges t event in. th e north
east , May 13th . write WYN Hamfest ,
Box 1388 , Rochest er: N.Y. 14603.

A LMOST FREE. Ta ped code lesson s.
Beginne rs to 5w pm. Refund able depo
sit on tape s, $1.00 for postage . Tom
linson College Radio Club, 36 37 West
Grandvi ew . Tacoma, w ash. 9S466.

xu SIG;\IA ALPIIA Inte rn ationa l
Ama te ur Rad io Fra tern ity. Look to
Advertisers in dex for space ad.

HOOSIER ELECTRON ICS. Your
ham headq uart ers in the he art of the
Midwest where only the finest ama
te ur equipme nt is sold. Au th orized
dealers for Drake, Hy-Gain , Regenc y,
T en-Tee . G al axy , Electro- Voice,
Shure. All equipment new and fully
guaran teed. Write today for our low
qu ote and try our persona l frien d ly
Hoosi er service. Hoosier Elect ronics.
Dept. D. R.R. 25, Box 403, Terre
Haute , Indiana 47S 02.

CANA DIANS , Japanese gear. LOW,
LOW prices. Free cata logue and infor
mation . Glenwood Tra ding Co ., Dep t.
A. 4 S 19 Skyli ne Dr., No rth Vancouver,
B.C.

FCC ·' TESTS·ANSWERS" .. . Origin
al exam manual for First and Secon d
Class Lic cns e - plus - "S elf-S tud y
Abilit y Tes t ." Proven! S9.95 . Sa tisfac
tion Gu arant eed. Com man d , Box
2G348-S, San Fran cisco 941 26.

ONCE IN A DECADE! Call it Chri st 
mas Specia l, year end closeout or
wha t you cho ose. Look these bar
gain s over an d act fast. Drake 2B/
2AQS /X tal Calibr ator 5 189; Hallicraf
rcrs SXIOO $99 ; Hamma rlund HQllO
S89; HQ 170C 5139; HQ 180AC S239 ;
Na tional NC300/5peaki:r/Calib rator
$ 109 ; RME 4 350 56 9. Drake 2NT
$8 9; Heat h HW 12 $79 ; Nati on al
NCX5 MK I1/NCXAXCU 27 53 29;
Swan 500 $2 89 . Amer o TX 62 $79:
Swan TV2E $1 99 ; Swan 250C 524 9.
Drake T4XB/ R4 B/AC4/ MS4 .'1795;
Drake TR4NB $519 ; Galaxy 2000
Lin ear 5 199; Tempo 2000 linear
532 5. Many mo re ite ms . Send for
Com ple te List. Stan Burghardt , W0IT,
Box 73, Watertown, S. Oak. 5720 I.
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CR YSTALS for Regen cy, Vari tronics.
Drake, Swan. Tempo , and St and ard
t ransceivers and for polic e monitors.
Receive - 54.50. Transmit - $5.50,
postpaid . Many freq uen cies in st ock.
Quick deliver y. DERRICK EL EC
TRONICS. Box 457B . Bro ken Arrow,
Oklaho ma 74012.

WANT ED, Boo k " Prac:tical WiTeles.~

Telegr aph y" by Elmer Buch er (1917).
Advise co ndit ion and pnce Hugh
Com pton W7MKW, 205 S.W. l 02nd
sr., Seattle WA 98 146.

2-METER MOTOROLA P33 -BAM
HANDI-TALKIE . ex celle nt condx,
wit h nic ads, Motorola charger, 12V
cable, manuals. an tennas, S 150. Gary
Goldberg WA2FAS , 4 01 6 Coa chmen
East Apts.• Lindenwold , N.J . 08021.

DR I\KE 2-C, 2-CS, 2-CQ, 2-NT. Heath
SWR Meter. Also xtals for intern a
t ional SWBC bands and three xm tr
xt als. Excellent co ndition, lik e new,
with manuals. Dream novic e station ;
ide a! for any brass pou nde r. First
check for $340 gets free ship pin g.
Mar k Wilcox , Box 1357 Brown Uni
versity , Providence, Rhode Island
02 9 12. '

WANTED, Socket and air chimney
for PL5D 22. Mart ell E. Montgomery
KfiHM. Apdo . 109 , Ajijic , Jalisco ,
Mexico .

RE LOCATING. NA TIONAL
NCX-500 with AC Power Supply . 500
Wa t ts, 8 0 -10. Sideband/Am/CWo
Worth $524 . Unused, origin al carton,

w it h manual $324 . Frank Hajdu , 4 1
Ledge lane, Sta mf ord , Con n . 06905 .

FOR SALE, Tw o-Meter FM. Drake
T R-22, Like New $ 125, David C.
Toru ta, 4 59 Eldon Dr. , Apt.-29,
Corpus Chr ist i, Texas 784 12.

NOVICE '"~
~~'

Code Practice, Western Style
Don J ohnson W6QIE sends code

nightly except Monday on 3590 kHz
at 8' pm local time, starting with 15
minutes of wpm , then 10 minutes
each at 8 ,1 1, 14,1 7,20,25 , and 30
wpm. Thanks to Active Keys, NPEC
bullet in.

Nov ice Courses
The course being given by Bill

Welsh W6DDB in Burbank ha s recent
Iy pro du ced 27 Noviees, mos t of them
alr eady on th e air. The nex t cour se
will star t 5 June and ru n for 10 weeks.
This is a tremendous course and well
worth while. Writ e to LE RC, Lock
hee d. Burba nk CA 91504 with SASE
fo r more data. Their General Class
course will start 10 January and ru n
ro~ I S weeks. T he present class has 40
in attendan ce. These co urses are open
to anyo ne .



David M or gan K6DD O
4747 Ambro se
Holly wood CA 90027

Convert Your 7MHz
Cubical Ouad To All Bands

W hy let your qu ad lim it you to one
band? This is one antenna that can

be adapted to mu ltib and opera tion.

160 Mete rs

Let's start with 160 meters, sinc e no 
body ever heard of a rotatable quad on
that band. T heoretically , it sho uld be quite
feas ible to put the q uad on 160 . It wo uld
be likely to even have 2 to 4 d B of forward
gain. Once you have built the large sup 
por ting structu re it would be very easy to
try 160. Here is how to do it. Th e boom
length on the quad is 30 ft or so. On 7
~1 H z the boom lengt h is about 0 .22 wave
length . On 3.5, t his would give abou t 0.1
wavelength spacing an d on 1.8 about 0.05
wavelength spacing. At th is spacing the
ante nna will be very sharp in freq uen cy
response an d should be tuned to a spot
frequency . However, it will st ill wor k and
sho uld display co nsiderable advantage over

DECEMB ER 1971

th e usual a rrays. Generally about 0. 1 wave
length is commonl y used in close-spa ced
arrays .

For load ing purp oses, fo ur coi ls of 3 or
4 in. diameter with about 4 to 6 windings
per inch should he inse rted in the cent er of
the tops an d bottoms of the element. (See
Fig. L ) T he coi ls can be tapped and
adjuste d to tune the eleme nts. T he co il at
the top of the element sho uld be the same
length as the one at the bottom . T his will
preven t imbalance.

The gamma ma tch might be 15 to 20 ft
long on 1.8 1IJIz; thus , the co ils will have
to be place d do wn toward th e t ips of the
bottom wire. T his can be work ed out
ex perimenta lly. The rul e is to lise the same
number of turns on each of the two coils as
close as you can get it. Also they must be
th e same distance from the cen ter of the
element . As you add one t urn on th e left
coil, add one turn on the righ t co il and two

13



TAe
ON

COIL

COIL AT CENT ER
OF TOP OF ELEMENT

REFLEC TOR ELEMENT

TAP
ON

COIL

COIL AT CENTE R
OF TOP OF ELEMENT

DRIVEN ELEMENT

COI L AT CENTE R
OF BOT TOM OF ELEMENT

T
TAP
ON

Cal l

COILS NEAR ENDS
OF ELE MENT GAMMA

MATCH

COAX

Fig. 1. Qua d configuration, refl ector and driven elem en t.

turns o n t he coi l at the to p of the element.
This way t he array will stay in balance.
There are other ways to accom plish the
loa d ing , bu t t his is presented to give you
the idea ra ther th an an ult imate sol u tion.
Use a gamma match t o fee d the array. The
elect rical length o f the reflector will prob
ably be abou t 1.05 times that of the driven
element. To tu ne t he antenna firs t adjust
the driven element coils and gamma to
reso nance at the desired freq ue ncy and
then adjus t the reflector coi ls for ma x
imu m gain or maximum front-to-bac k ra
t io .

80 Meters

If you can build a 160m quad then 80
should be easy. It is only a ma tter of
loa din g. Usc the coil syste m describ ed for
160 but wi th less turns. T he coils fo r 80
and 160 should be of rat her he avy wire and
widely spaced to preven t arc ing under
power. Lo ng coils will be better and the
diameter should be as large as convenient.
The gam ma ma tc h may come out around
10 ft long. The spacing o f 0 .1 wavelength is
quite sta ndard and will give exc ellen t re
sults .

20 Meters

From lo ok ing at the ph otographs o f the
original quad from which the mul tiband

14

one was derived (7 3 , May 19 67, PP 26 -31 ),
you will see th at t he boom has fo ur spi ders
on it. It is a simple matter to add four
more pieces of eleme nt and have the en tire
support system for a 4 elem ent 20m q uad .
The sta nd ard procedu res can be used with
standard measurements .

An a~ternative~.method to the standard
14 MHz q uad is to add arms o n the two
spare sp iders in the cent er of the boom and
bu ild a 4 elemen t ex tende d quad antenna.

So me of you are familiar with the K6CT
crossed yagis . .What George discovered was
that you could mount two multielem ent
yagis on o ne bo om at righ t angles to each
other and get a diversity eff ect and en
ha nced gain. Now you will notice that in
the 7 MHz qua d art icle prev iously refer
en ced there is about 30 to 36 ft of
aluminum in the center of each of the qua d
element supports . These ar e ac tua lly par ts
of 4 eleme n t beams for 14 MHz. The inner
tw o ele me nts can easily be ad ded to
effectively yiel d consi derable gain. There
should be vir tually no inte raction with the
7 MHz elements. T o bu ild it , ju st add a
driven ele me nt in t he cen ter and ano the r
parasit ic clement. The spacing of about 7 ft
between elements is about 0.1 wave length s.

15 Meters

The 15m ba nd is easy. Use th e inner
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spide rs and bu ild a 4 el q uad. The spac ing
is wider than 14 MHz hut sti ll qui te
workable. Yo u co uld also p ut in so me 15m
ya gis. You co uld also build an S-clc mc n t
quad on IS in t he co nf igurat io n shown in
Fig. 2 .

con ha ng the ext ra o nes o n nylon cor d in
between. taking care to get the spacing
righ t and avoi d win d move ment. This 28
clem en t q ua d on 28 MH z wo uld reall y pu t
out a signaL

The cross arms are not act ua lly nee de d
as th e eleme nts ca n be tied buc k wit h
ny lon co rd.

Fig. 2 . Cro ss sec tion of on e spider and elements.

10 Meters

Afte r- all this you sho uld have lots of
idea s fo r 10. You can use any of the
preceding and in add ition you migh t try a
quad-qu ad . T his would give 16 elements o r
28 ele me nts with no more support ing
structu re th an alread y described. A cross
sec tion of o ne sp ider is shown in Fig. 3 . If
you use fo ur spide rs lik e th is you will have
a total of 16 elements. However , on 10
met ers t he quad will have 0 .2 wave length
spacing , which is sort of wide ; th is permits
you to add three more elements be tween
the ex isti ng fo ur. There is no need to add
mo re sp ide rs becau se if you are clever you

All Bands

What is a simpler way to put all hands
o n the qu ad ? The methods mentioned
work best fo r high gain on o ne or two
bands since the elem ent s get in th e way of
eac h other if you try to add too many
fancy arrays. For all ba nd s it would be
adv isa ble to use st raigh t q uads o n 28, 2 1,
14 , and 7 MHz wit h fo ur ele me nts o n the
th ree higher ban ds an d two elements on 7.
3.5 and I .,s woul d be co nn ec te d electr ical
ly by swi tching a relay.

Here is ano ther idea for all ba nds.
Suppose you b uy tw o very st ro ng over size
tr iband beams with sturdy elem ent s. Then
you mount them on the 4 in . boom and
ex tend th e tips of t he fo ur end elem en ts
with fib er glass or ba mboo to 54 ft each .
Hang your quad wires on for the lower
frequencies and you will be rea dy to go.
You would have a K6CT d esign for 14, 21 ,
and 28 and a quad o n 7. It might be
necessary to bui ld your ow n tribande r to
do th is, since the co mmercial o nes wo uld
no t be stu rd y enough. You can st ill add the
coils fo r 1.8 an d 3. 5. What would be mo re
prac tical o n 3 .5 and 1.8 wo uld be to use
traps in t he quad elements and a multiband
gamma wit h three gamma mat che s in para l
lel to cover all three bands. If you we re to
get a set o f th ose traps used in tra p dipoles
you could pro bably work it o u t -- maybe
adding a few mo re coils as needed, here
an d there.

ARM.....

o

Fig. 3 . The 28 MHz quad-quad.

Switching

One o f the ways to ha ndle th e f'eedline
and swi tch ing pro blem is to usc a st ep pin g
relay such as used on TV an tennas. I to o k
one of t hese an d rebu ilt it with coax leads
inside it and it has worked out well on
co ntro l switc hi ng o f q uad fee dli nes . On e
line ru ns to the shack. The relay ha s fo ur
pos itio ns an d there are four fee dli nes pos-
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.c.,\;.. . NOVICE
'.llllil ',DECLARATION
.;~ I OF

-' ,..,' ~. INDEPENDENCE
We !be1I3eople of MicroComm,

recognizing the inalienable rigbt to nsv,
freeborn to work OX and inbepenbente
to throw your crystals away, boernam anb
establisbthe Novice NVX -l Variable Crystal

Osci llators. Fullyapproved by the (!onstitu
tum and the F.C.C.

The NVX·l works like a V.F.O.with your XMTR.

Coverage: 3702 - 3748 KHz
7152 - 7198 KHz

Declare you r Independence and order to day at the Intr o
ductory Price $39.75, p.p.d., wired. Guaranteed and certified
for one full year. California residents add 5%sales tax.

.... _.._--_._....-. ,,--.. ---

"' '' b ~ _'.. . _"".. "_"."".,.",,,,,,,
_,.- ._., ' .. OM ' , _ .-. . M ......_., ......-"..._ ,,, _ ,,- -- _.

Available ONLY factory direct from:

d11i<!wConzm
" . . . the birthplace of new ideas

in Novice Communications"

80X 373

CUPERTINO. CALIF.
95014

sible to different ante nna s. Quite often the
feedline of a second ban d can be ignored or
phase d out and a sho rt lengt h can be left in
place with a relay 10 or 20 feet aw ay . This
is a matter for experime nt with regard to
th e 3.5 an d 1.8 MHz coils. The tr ap system
might be t he best fo r t hese low bands but
what set of t raps and coils to use if you try
it is left to experim ent. The po int is tha t
unwanted things can be disconnect ed wit h
tra ps.
Feeding

Feeding a group of these an tennas may
be a pro blem. Th e sta ndard types of
matches will work well. But if you want to
drive bo th a quad and a yagi on the same
boo m and same ban d this may be a
situati on requ iring so me tho ugh t to get the
right impedances and good po wer transfer.
I have found that gamma matches give th e
best feed for quads alt hough many people
don 't use them. The idea of using coax
baluns and calcu lat ed impedances doe s no t
give pr ecise matching due to the refle ctions
of nearby obje cts. It does work as a first
app ro ximation. The more ba nds and ele-

16

men ts you add to t he array the more
imp ortant it is t hat you can tune and
measur e every part of th e ante nna.

Conclusion

What I have don e is to give you some
ideas that I hop e will enable you to com e
up with some mo re interest ing ante nnas
and bett er use of a large supporti ng frame
work. The final method has no t been
describ ed for the re must be so mething left
fo r experiment or we would not be doing
much as amate urs. Th ere are endless pos
sibilities to getting mo re gain out of anten
nas and in a recent conversation with a
professio nal antenna design engineer he
told me th at they could use some bett er
ideas for the space tracking program. One
of the importa nt unsettled qu esti ons is
how many arrays can ac tually be gotten to
work on a desi gn such as we have. Can you
somehow cheat and squeeze in a few
more elements an d still raise th e gain som e
more? Most people th ink yo u can't but
they are the source of a new fro ntier.

. ..K 6DDO-
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The Indoor Ouad
Ray Kasprzak K9RJO
4958 West Po tomac Ave.
Chicago IL 60 65 1

~ CErLiNG

~/.~ L
/'

<, /'

------- --- TAPE

L - ,

------ RG- ~aA IU

TO XMTR

/'~

Fig. 1. Tie string at the co rners and then tape (0

ceilin g an d floor. L = approx 25 11f (MHz ). I
wound up with 8 ft 2 in. f or each sid e after
trimming for minimum swr.

A ft er spe nding several hours o n 15m
with everyone te lling me of t he

excellent o pen ings on 10m, I decided to
sec if I could get some rf out o n tha t band .

Being an apa rtme nt dweller , an d ha ving
spent th e ent ire summer erect ing an in
verted vee o n t he roof, I had my doubts as
to wheth er or not my land lord would loo k
kindly o n my spending t he winter pu tt in g
up another ante nna. (I wo uld un doubted ly

DECEM BER 1971

be see king pe rmission to erec t an a ntenna
on to p of the lo cal Salvation Army Ho tel
had I mad e ano th er trip to the ro of'.)

Th at's wh en I decid ed to tr y an an tenna
ins ide the shack . First I thought of tr y ing a
dip ole , bu t sinc e a di pole doesn ' t real ly do
much fo r my lo w-po wer signal even when
the d ipo le is ou tside, I d ismi ssed it. My
nex t id ea was a q uad and loo king around
the shack I fou nd that my ceiling was 8 Y2 ft

17



-REfLECTOR

reduce this to 1.4 :1. It 's easy to keep the
sides symmetrical by slipp ing the wire
th rough the string. Th e string can be taped
in place aft er t rim ming the anten na.

WALLWAL L f-·"..
~DRI \le N

EtE" ME N T

Fig. 2. Th e dist~nce between the 2 walls of my
shack was very clo se to the d ist ance for optim um
spacing. If you have room, you may experimen t
by trying various distances bet ween elemen ts.

high . Using th e standard formula L=25 IJf,
I made th e driven element as shown in Fig.
I . I used string tied at the corn ers and
taped the element to the ceiling and floo r
wit h the whole t hing ab out 4 in. fro m the
wall. Next, I mad e a similar clemen t fo r th e
reflecto r and placed it 61;2 ft opposite the
driven eleme net (Fig. 2>' I hooked up a 10
ft len gth of RG-58 to the driven ele men t.
and found [ had an swr of 3: 1_ By
trimmi ng the driven element , I man aged to

• Ne w! P l u g- i n m o du lat o r p uts the
Communicato r t ra nsm itte r on F M.

No mo di f ica tion o r re w iri ng of you r
Com m u nicato r. J u st p lug into mi ke
jack and c rystal socket.

Compact se lf - con ta ined modu la tor
measu res 4" x 3" x 1 y"".

Wo rks w it h Communica t o r I, II . III . a nd
I V .

FM at a tenth the cost o f a new rig.

Frequency adjust fo r netti ng built in.

• Built-in tone burst available. Ke yed by
push-to-talk switch .

$34.50 p ostpai d U.S .A. Bu ilt -i n t one
bu rs t $ 1 0 .0 0. Spec ify Comm u n icator
m o de l and tone-bu rst f req u ency . 5%
t ax in California . (HC · 17/U c ry stal
a nd 9 volt t ransistor batte ry not
su p p lied .)

• S e nd for free desc rip ti ve br o chure.

The results were just a little short of
amazing. During the firs t o pera ti ng session
wit h this antenna , I worked LUs, an He,
PY, 9Y4, XE and VE8. Signal rep orts were
any th ing from S6 to S9+. I also worked a
dozen W6s. Almost everyone said the band
was on t he poor side, and my signal
compared favo ra bly with others from the
same area. The rig used was an HW-I00.

The refle ct or is tuned to a frequency
lower than that of the dr iven eleme nt. If
you choose to have a director rather than a
reflector, you should tun e the ele ment to a
higher frequen cy than that of the driven
element.

When switching from my inverte d vee to
th e indoor qu ad , there is a 2 S-un it in crease
on t he quad in all direction s.

In cidentally , my operating position is
right be tween the elements of the an tenna.

. . .K9RJO-
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Darrell Thorpe

Getting to know
TEE SQUARED ELL
The early RTL fa milies of logic inte 

gra te d circuits have been utilized for
many ham-ty pe circuits encompassing
every thing from rf amplif iers, oscillators ,
and o the r linear-typ e circuits to digital
circu its for whi ch they were origi nally
in ten ded. However , the co mmercial/indus
tr ial dem and for RTL circ uits has been o n
the downhill slide for the past few years so
th e availa bility , pr ice, et c . are no t as
att ract ive as th ey have been ; moreover, no
new and exo tic circuits have been added to
the RTL fam ilies. But don 't despair - get
HEP with TT L, becaus e this is where the
computer industry demand is. And when
you have big demand , yo u have high
volume production whi ch means low pri
ces. In ad diti on , yo u can do every th ing and
a little bit more wit h TTL that yo u co uld
do with RT L - and yo u can do it bette r,
because TT L has much higher freq uency
capabilities. In fact, TTL is the fas tes t form
of sat urate d logic mad e. MEeL circuits
whi ch operate at higher frequencies are
nonsaturating devices.

The basic gate of all TIL fa milies is the
nand gate ; this is because all logic fu nc tions
can be synthesized with only nand gates . A
typical TIL gat e circuit is shown in Fig. I ,
and t he typical transfer characterist ic (in
put vs out put vo ltage) is shown in Fig. 2.
When all inputs are logic 0 , the outp ut is a
logic 1. When all inp uts ar e a logic 1 t he
ou tp ut goes to a logic 0 . Note, how ever ,
that the de vice goes through a linear region
as it makes its tra nsit ion from logic I to o.
By biasing gat es in this lin ear region they
can be used fo r amplifiers and o ther
nondigital applica t ions.

No tice from Fig. 2 t hat t he permissible
input voltage range for a logic I outpu t is
onl y a few tenths of a volt. T his mak es
TTL a litt le more sen sit ive to st ray voltages
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(noise) than RTL. It is po ssible th at wit h
power applied ( pins 14 and 7) and wit h
pins I an d 2 open (o r any of the other gat e
inpu ts) that pin 3 would not provide a
logic 1 output (it would be at 0) because of
stray voltage pickup . Grounding bo th gat e
inputs immedia tely pro duces a logic I
out pu t. So , don't attempt to use TTL gat es
with the inp ut s left open or you will have
problems. In normal operation , th e gate s
wou ld be connect ed to another device
whic h would prov ide the permissible input
levels.
Basic Functions Using Nand Gal es

Since we indi cat ed before that the nand
gat e is th e universal logic eleme nt of the
TTL family, let's sta rt out by sho wing how
six basic Boolean funct ions can be im ple- :
men te d with nand gates . These are shown
in Fig . 3. Some additional bas ic applica
tio ns for nand gat es dr iving discret e devices
are shown in Fig . 4. Several of these
circuits use the HEP-C 3001 P which is a
slight varia tio n fro m the basic nand gat e in
that it has open co llecto rs wh ich per mits
increased versatility . See Fig. 5. No te that
the output t ransist or's co llec to r must be
connec ted to Vee through a resistor, bulb ,
etc. As shown in Fig. 4 , the open co llecto r
gate is ideal for driv ing SCRs, th e new
ligh t-emitting dio des, and low-vol tage,
low-curren t incandescen t bu lbs. These last
two it ems are often used as readou ts in
frequency co unters .

Note: In all o f t he circ uits sho wn, t he
Vee and ground connections (pins 14 and
7) are omitted to simp lify circ uitry.

Pulse Shaping and Generating

Pulse shaping invo lves form ing a t rain of
square wave s from any periodic wave. If
th e original waveform is relatively fast , 1
kHz or faster, th e circuit of Fig. 6 can be
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Fig. 1. Ty p ical TT L gate (% of HE P-C3000P .

Fig. 2 . Typ ical TTL gate transfer characteristics.

AND : =L:}---D- A ·S

NA ND : ==cr-- H

used to provide good squ are waves. Slower
wavefo rms need the regenera tive Schmitt
trigger shown in Fig. 7. The. acco mpanying
tabl e in F ig. 7 shows ho w t he t hreshold
voltages cha nge with differen t values of RF
and Ri ll'

If the syste m alread y has an input
square pulse, but of short durat ion , a w ider
pulse can be generated by using the inp ut
pulse to tr iggernone-sho t suc h as shown in
Fig. 8. The cha rt gives values for C and R
so that you can estimate the pulsewidth
time in nanosecon ds.

A squ are -wave generator with a fast
rise time can be fashion ed by co nne cting
th e HEP-C300 I P as shown in Fig. 9 . This is
a ring osc illator wit h the ex te rna l capacitor
and loa d res ist ors contro lling the fre quency
of osc illation. Frequency o f operat ion fo r
various values of RL and C are given in the
accompanying cha rt.

T' 70·C

~;~ ---r A

-

~ L INEAR

:> 1.0 I

LOA~ --8_-~~
1 1 0.50:81,0 15 "2,0

I--------..l v ,n ( V ) r.--
PER MIS S IBLE PERMISSIBLE
"0" OUT RANGE: '" I" IN RANGE

lOUT
RA NGE

"0" OUT
RANGE

E ~c l u s ,ve A~
OR B~ AGe

Fig . 3. Six basic Boolean fun ctions as imote
mented with a Ni\ N D gate.

How To Linea rize TT L Gates

The HEP-C3000P TT L gate can easily
be turned in to a linear amplifier ; all yo u do
is add some fee db ack. This is achieved by
adding a 56 0[2 res isto r bet we en out put and
inp ut, an d a small resist o r of abou t 22 0[2
in series with th e in put. T his is sh own in
Fig. 10. T he 56 0[2 fee dback resis tor biases
the gates so tha t approxi mately I V is
provide d at the output, which is in the
linear region. A slightly smaller resistor will
raise t he output voltage level and a larger
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( 1/4 ) C300IP

DARK
CURRENT
RESISTORS

14K

LIGHT EMIT TING
DIODE (P 2000 )

;<R

2o--H a

Fig. 4. Rep resenta tive circu its of TTL gates
driving readout lam ps, SC Rs and other discre te
devices. The gate inpu ts would be connec ted to
flip -flo p or some ot her type of device to
pro vide proper in pu t levels.

(3/4)C 30 0 0P

Fig. 6. Pulse shaper.

(1/ Z)C3 000 P

.~~ ~p

OU W UT I-L_
RoO R, v r VO l> V
'A) 'A) ' V) [V) ' V)

'00 4.0 K 1.07 0 .8 4 0 .23
;00

~.~~ 1.0 4 0 .8 9 o.rs
' 0 0 0. 90 0 .73 0 .21
' 0 0 "" 0 .9 4 0 .7 7 0 . 17
000 '" 0 .93 0. 8 3 0 .10
1.0K 7.~K 0 .77 0 .32 O.4~

LOK '0" 0 .74 0 .41 0.33
W" '" 0 .7 1 0 4 8 0.23

Fig. 7. Schmitt trigger.

resisto r (680rl) will reduce output voltage
to about O.SV. With this sim ple arrange
men t , the TT L gat e can be used as an
amplifier for au dio , video, and rf. As a
broa dban d vide o amplifier thi s circuit pro
vides fa irly flat response over a bandw idth
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Fig. 5. Ty pical TT L gate vnth open outpu t
collector (HEP-C 3001P).

well int o the megahert z region (around 9
MHz). With tuned circuits, it wit! pro vide
useful gain to 30 MIIz and be yond .

Two linearized gates connected in series
provides a 360-degree phase shift which
makes a perfect oscilla tor arrang ement. As
shown in Fig. 11, a crystal can be co nnec
ted in a second fee dback loop aro un d bot h
gates to provide a~l osc illator o perating at
th e crys ta l fund ame·ntal freque ncy . Thi s
oscilla tor is good for usc with crystals in
the 1~ 20 MHz range.

A low cos t square-wave gen erato r t hat
t an opera te fro mlow audio freq uencies up
to rf in th e 12 ~H J z range can be fashioned
as shown in Fig. 12. T he freq uency of
operation is co ntrolled by CI a nd R I . Fo r
fixe d values of C I , the poten tiometer ca n
adjust frequency over a decad e range.

Fre quency Counte rs

The mos t widely used d igital circuit is
the flip -flop used as a coun te r. So , to
provide a ready reference fo r all count
functions fro m :2 th rou gh 10 , we have
develo ped t he circ uits in Figs. 13-2 1.
Since th e big reason fo r using TT L circuits
is th eir im pro ved speed over RTL , these are
all sy nchronous co unters . Synchronous
cou nte rs requ ire a numb er of int ercon
necti ng gates. bu t they a rc much fas ter
than t he ri pp le co unte r, wh ich usually does
not need the gates . T he HEP-C3073P is a

2 1



3' ---IL
o

(3 / 4 ) C3000P

I , I
SL ,., I IC

" ~ , I• j,
0

0 000 0000 "'.000
I1ns l

Lflig. 8. TTL on e-shot used to develop wid er
J T Ipulses. Chart shows values for C and R fo r

vario us o u tpu t pu lse wid ths.

Fig. 13. S ynchronous divide·b y ·2 up-counter.

Fig. 14. S ynchronous divide-by -3 up -co unter .

STAT E 0. 0,

0 0 0
a 0 0
3 0 ,c

CLOCKo-- ... -.J

(3 / 4 )C300IP

Fig. 9. Squ are wave generator (Ring oscillator ).
Freq uen cy is de te rmined by RL and C as shown
in the chart.

C30 00P

Fig. 10. How to linearize TTL gates with a
feed back bia s resistor.

CLOC K o--4-~_ _ ---.J

o

STAT E 0 . 0,

0 0 0
a , 0
3 0 I,

0 I

(I)C 3073P

Fig. IS. Synchrono us divide-by -4 up -co unter.

"0

C3000P

Fig. 11. Crystal oscillator usin g TTL gates.

1.8 K

"0

STA TE QA QB Qc

I Q Q Q
2 I 0 Q

.3 0 I 0
4 I I 0

I ~ 0 0 I

(1I2 IC.30 50P
(1-I I2) C.30 7.3 P

c
Fig. 12. S quare-wave generat or will operate ove r
a wide f requency range (rom audio to RF .
Capaci to r and pot controls f requency.

Fig. 16. Sy nchronous divide· by-S up-co unter.
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i:" ~ I~ ~2 I 0 0

3 0 I 0
4 I I 0
5 0 0 I
6 I 0 I

(I) C 30~OP

(I - I12 )(30 73P

( 1/ 4J (3000P
(I) C3 0 5 0P
( 1- 112 )C30 7 3

'~" n~'(~2 I 0 0
.3 0 I 0
4 I I 0

, 'li'6 I 0 I
7 0 I I

1;-:
~c~

ceo" ,J.-:'=::::::--====~~.
Fig. 17 . Synchronou s divide-by -6 up-counter.

F ig. 18. S ynchronous divide-by -7 up-counter.

S TATE o~ 09 0c

I a a 0
:2 I a 0
.3 0 I 0
4 I I 0
5 0 a I
6 I 0 I
7 0 I I
6 I I I

(1/ :2)C .30 5 0P
{ 1- 1/ 2 ) C3 0 n p

Fig. 1 9. Synchronous divide-by-8 up-counter.

(I)C .3020P
{ 1/:2)C3050r
(2IC3073P

""""1"' '' c

~ . - --
r o o 0 0

'" I 0 0 0
.3 0 I 0 0
4 I I 0 0
5 0 0 I 0
6 I 0 I 0
7 0 I I 0

: ~I~ ~ i
" c"'I r?':r~ :

KCQ~-{Y ~ Lt~c Q

CLOCK o-4~~~4--- _~ '_~~ ~_..J

Fig. 20. S yn chron ous divide-by-9 up-coun ter.

( LOC K

STATE ~ ° 8 ° c ° D

I 0 0 0 0
:2 I 0 0 0
3 0 I 0 0
4 I I 0 0
5 0 0 I 0
6 I 0 I 0
7 0 I I 0
e I I I 0
s 0 0 0 I

10 I 0 0 I

lI) C30:20P
mC 3 0 50P
{Z)C307 3 P

Fig. 21. S yn chronous divide-by·lO up-coun ter.

d ual JK flip -flop th at triggers at fr e
qu encies u p to 20 MHz . T he HEP-C30 50P
is a dua l 2-in put al/d-or- inve rt gate.

All of the counters o perat e as foll ows :
The counter starts in sta te 1 where all
flip -flo ps arc at zero . With each neg at ive
t rans ition o f t he clock pulse, t he cou nt er
ste ps to the next state in its tab le . From

the las t st ate in the tabl e, t he co un ter
cycles ba ck to state 1. The frequency of
the p ulses ou t o f t he last sta ge of th e
coun ter is equa l to the inpu t frequency
divided by /I , the number of sta tes in the
table. . ..Thor pe

Reference : TTL Design Ideas - Motoro la Semi
con ductor Products Division.
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t he
p r ov e n
rONE~ transceiver by Temp o

$3 15.00*

$ 104.00·
$107.00

MOR E THAN A YEAR AGO THE TEMPO
'ONE ' WAS INTRODUCED TO THE AMA
TEUR WORLD AS THE NEW 'ONE'. NOW
WITH TH OUSANDS IN USE IT'S THE
PROVEN 'ONE'. LOOK AT ITS PRICE AND
THEN LOOK AT ITS SPEP FICATI ONS.
ADD TO THIS ITS RECOR D OF RELIA BIL
ITY AND THE RESULT CAN BE SUMMED
UP IN ONE WORD ••. VALUE.

SPECIF ICATI ONS
FREOUENCY RANGE: A ll ama teu r bands 80 th rOt.J~ 10
meters, in five 500 khz. ranges: 3 .~4 mh z., 7-7.5 mhz.,
14-14.5 mhz., 2 1-21.5 mhz .• 28 .5-29 mhz. (Crystals
opt ionally availab le for ranges 28-28.5, 29-29.5, 29.5-30
mhz.l

SOLID STATE VFO : Very stable Colpitts circuit with
transistor buffer provides linear tuning over the range 5-5.5
mbz. A passband filter at outp ut is tu ned to pass the 5-5.5
mhz. range.

RECEIVER OFFSET TUN ING (CLARIFIER): Provides ±
5kh z variat ion of receiver tuning when switched ON.

DIAL CALIBRATIO N: Vern ier scale marked wit h one
kilohertz divisions. Main tuning d ial calibrated 0-500 with
50 khz. po int s. Each revolution of tu ning knob covers
appro ximatcl y 15 khz.

FREQUENCY STABI LI T Y: Less than '00 cycles after
warm -up, and less than 100 cycles fo r plus or min us 10%
li ne vol tage change .
MODES OF OPERATION : SSB upper and lower sideband,
CW and AM.
INPUT POWER: 300 watts PEP, 240 wattsCW
AN TENNA IMPEDANCE: 50-75 ohm s
CARRIER SUPPRESSION: -40 dB or better
SID EBAND SUPPRESSION: -50 dB at 1000 CPS
T H I R D OROER I N T ER M O OU L A TI ON
PRODUCTS : -3Od8(PEPI
A F BANDWIDT H: 300 ·2700 cps

RECEIVER SENSITIVIT Y : 1/2 uv inpu t SIN 10 dB
AGC: Fast attack slow decay for ssa and ON.
SEL ECTI V IT Y : 2.3 khz 1-6dB L 4 kh z 1-6OdBI
IMAGE REJECTION : More than 50 dB.
AU DIO OUTPUT : 1 watt at 10% d istort ion.
AUDIO OUTPUT IMPEDANCE: a ohms and 600 ohm s
POWER SUPPLY : Separate AC or DC required. See AC
" ONE" and DC "O NE" below.

TUBES AND SEMICONDUCTORS: 16 tu bes, 15 diod es, 7
transistors

DIM ENSIONS: 13 1/4" W, 5 1/2"H, ""0
WEIGHT: 17.5 lbs.

T EMPO " ONE" TRANSCEIVER
AC/ONE POWER SUPPLY
117/230 volt 50/60 cycle •• •
DC/ 1·A POWER SUPPLY 12 volts DC

»r nces subject to i mpor t surcharge



-
Designing or aligning...now you can

afford lab-grade Heathldt instruments
T he new Heat hk it 10-105 Dua l T race Scope.
Triggered sweep, DC·1SMHz, x-y mode, 8 x 10 em
f lat-fa ce CRT. For a fantastic 399.95*!

New Heathkit IM·IQ2 Digi tal Multimeter.
3lf2 di g its, burtt-In ca lib ra t ion to 0.2% , lab
ca l ib ra t ion to 0.1%. At an am az ing 229.95"

The new Heathkit IM-102 is a breakthrough in
instrumentat ion - a t rue dig ital mu ltimeter at
a price that's about half what you'd pay for
comparab le wired DMM's! Measures AC and
DC voltage, current, and resista nce, wit h auto
mat ic switch ing for DC polar ity . Five overlap
ping ranges show voltage from 100uV-1000V
on DC; 5 ranges cover 100uV-500V on AC; 10
ranges measure 100nA-2A, AC or DC; 6 resist
ance ranges cover .1 0hm-20 megohms. Input
impedance is 1000 megohms on t he 2V range,
10 megohms on higher ranges, with overload
protect ion on al l.

Decimal point is automatica l ly placed with
range select ion. Panel li ght indicates over
range.

A Heath-designed DC cali brator is furnished
assembled with every IM-102. A unique tra ns
fer meth od, described in the manual, provides
accurate ACvoltage cal ibrat ion. All sol id-sta te
circuit ry incorporates cold cathode readout
tubes and a " memory" circuit to assure stable,
non-blinking operation. Kit incl udes standard
banana jack connectors complete with test
ieads. Assembles in approximately 10 hours.
Order yours, and step up to di gital instrum en
tat ion at analog pr ices.

KitlM-102, 9Ibs 229.95*

Kit 10-1041, high-voltage probe
accessory, lib 6.95*

The new Heathkit 10 -105 is a t rue d igital mul 
timeter at a pri ce that's about hal f what you'd
pay for a comparable wired unit. Gives you full
dual trace and x-y capabi li ty . Separate signal
d isplay in Channel l or Channel 2 mode, di rect
comparison of both signals in alternate or
chopped modes, both signals as a fu nction of
each ot her in x-yo Both input channels are
precision balanced for 5% or less phase shift
of over 50 kHz. Has switc h selected ACI DC
coupling; automatic t riggering; 18-posit ion
t ime base, 1, 2, 5 from 100 mseclcm-0.2 usecl
em; separate vern ier cont rol; 5x magnifier; DC~
15 MHz bandwidth wit h 24 nsec rise t ime; f lat 
face CRT wit h mu-meta i shield. The new
Heathk it 10-105 expands your capabi lity with 
out stre tch ing the budget, order yours today.

Kit IO-105, 35Ibs 399.95*

r ~~;H-C~;;;;Y~ ;e~t~ ;;~; - - ~~ioijy~WAJ- - ,
Benton Harbor, Michigan 49022

o Enclosed is $ , plus shi pping.

Please send model(s)= = = c- _o Please send FREE Heathkit Catalog.

Name _

Addres.~s _

, ~ity State Zjp__ I
I Prices & specificat ions subject to change without not ice. I
I ~ Ma il order prices; F.O.B. factory. AM-257 IL J



TEMPO IS

AVAILABLE FROM THE

FOLLOW ING SELECT DEALERS

THROU GHOUT

THE U.S.

HENRY RADIO 11240 W. Olympic Blvd. , Los
Angeles, Ca . 90064 477"6701 ·931 N. Euclid Ave .,
Ana heim, Ca. 92801 772·9200 · But ler, Mo. 64730
679-3127
ADIRONDACK RADIO SUPPLY 185 W. Main St.,
Amsterdam, New Yo rk 12010842-8350
ADVANCED ELECTRONICS 804 Dupont St.,
Betfingham, Wash . 98225 734·3400
ALLIED RADIO SHACK 230 S. Main si ., Lombard,
III. 60148495-1234
AMATEUR ELECTRONIC SUPPLY 4828 W. Fond
du Lac , M ilwaukee, Wis. 53216 442 -4200
AMATEUR ElECTRONIC SUPPLY 17929 Euclid
Ave., Cleveland , Ohio 44112 486-7330
AMATEUR RAD IO CENTER 2805 N,E. 2nd St. ,
Miami, Florida 33137 37 4-4101
AMATEUR RADIO SUPPLY 6213 13th Ave . S.,
Seattle, Was h . 98108 767 -3222
STAN BURGHARDT 315 10th Ave. N.W.,
Watertown, S.D . 57201 886 ·3767
COMMUNICATIONS WORLD 4788 State Road,
Cleve land , Ohio 44109 398·6363
DERRICK ELECTRON!CS 108 E. EI Paso, Broken
Arrow, Ok la . 74012 251 -9923
DOUGLAS ELECTRONICS 1118 S. Staples , Corpus
Ch rist i, Texas 7840 4 883-5103
ELECTRONIC CENTER 107 3rd Ave. N.,
M in neapolis, Minn. 55401 338-8461
ELECTRONIC DISTRIBUTORS 1960 Peck St ..
Muskegan. Mich. 49441 726-3196
ERICKSON COMMUNICATIONS 465 7 N.
Ravenswood, Chicago, III. 60640 334-3200
ELECTRONIC EXCHANGE CO., INC. 608 Papworth
Ave., Suite "B", Metairie, La. 70005, 834-9000
FRECK RADIO & SUPPLY 38 Biltmore Ave. ,
As hev ille, N.C. 28801 254·9551
HARRISON Rt. 110 at Smith, Farmingdale, N .Y.
11735293-79908 Barcf ay St., N .Y. City 227·7922
HAM RAD IO CENTER 8342 Olive Blvd ., St . Lo u is,
Mo . 63132 993-6060
HAM RADIO OUTLET 999 Ho ward Ave. ,
Burlingame, Ca. 9401,0 342-5757

INDUSTRIAL DISTRIBUTORS 12 09 S. Ind ust ri al
Ave., Dallas, Texas 75207 742·8570
JRS D ISTRIBUTORS 646 W . Market St., York,
Pen n. 17404 854-8624
ED JUGE ELECTRONICS, INC., 3850 S. Freeway,
Fort Worth , Texas 76110 926-5221
KASS ELECTRONICS 2502 Township Line Rd .,
Drexe l Hill, Penn. 190 26449·2300
MADISON ELECTRONICS 1508 McKinney Ave. ,
Houston, Texas 77002 224·2668
MANW I LL SUPPLY CO. 2780 S. Ma in se.. Salt
Lake Ci ty, Utah 84115
PORTLAND RADI O SUPPLY 1234 S.W. Stark St .,
Portland, Or. 97205 228·8647
RADIO DISTRIB UTING CO ., INC. 1212 High si.,
South Bend , Indiana 46624 288-4666
RADIO SUP PLY & ENGI NEERING CO . 85 Selden
Ave., Detroit, M ic h ig an 4 8201 831 ·3175
SI MON SIDE BAND CO, Holland Mou nt a in Road,
Oak Ridge, N.J. 07438 697 -42 46
WES TERN RADIO 1415 India St ., San Diego, Ca lif.
92101 239-0361
WOR L D RAD IO LABS 3415 w. Broadway, Counc i l
Bluffs, Iow a 51501 328-1851

an
unbeatable
value from
Il em o...the
2

A LI NEA R AMPLIFIER
DESIGNED BY E.F . JOHNSON
EXCLUSI VELY FOR TEMPO

The Tempo/2000 is the smal lest self
co nta ined, full- legal-limit kilowatt ampl ifier
in its price range.
D Full kilowatt input on all modes. 0 Grounded 
grid input for maximum compatibility with modern
transceivers and transmitters. 0 Complete compati
bility with most transceivers. 0 Entirely self-contained,
solid-state power supply. 0 Instantaneous and silent
T-R and Bypass switching incorporating power-reed
relays. 0 Self-contained T-R switching for separate
transmitter and receiver - operates even with trans
ceiverturn edoff. 0 Band-switched tocover80 through
10 meters. 0 Internal dummy-load for exciter tuneup.
o Smallest desk-top kilowatt amplifier in its price
range. 0 Double interlock system to eliminate shock
hazard. 0 Circuit breaker power supply protection.
o Relative RF power meter reads exciter or amplifier
power. 0 Operational within 3 seconds from t urn-on.
D All necessary inputs and outputs for either trans
ceiver or t ransmitt er/ receiver operation.
SPECIFICATIONS: Power Input: 1000 watts DC on SSB,
CW, AM, FM and RTTY - 2000 watts PEP capability
for SSB • Duty cycle in all models: 50% at 1KW DC
input, 15 minutes' ON" and 15 minutes " OFF". • RF
driving power required: 55 watts for 1000 watts in 
85 watts PEP for 2000 watts PEP in • T·R switching:
Requires a closed circuit from the exciter in receive
and an open circuit in transmit • Final tubes: Two
rugged 3-400Z zero-bias tr iodes • Input: 50 ohms
nominal, broadband . Output: Pi-network matches 30
to 100 ohms, minimum, on all bands (80-10 meters)
• Internal blower: Provides a minimum air flow of 35
CFM upward around tubes . Self-contained, solid-state
power supply: Provides 2500 volts or 1800 volts •
Inter-modulation distortion: 35 dB below PEP output
at fu ll legal input • Cabinet dimensions: 7" high x
15%" wide x 14" deep

The TEMPO/2000 ••$395



Fig . 1. The addition of aener diodes established a
runaway lim i t. A -8 2 V z en er limits the bias
output and a -68V zener clamps the grid poten 
tial .

To disco ur age the screens fro m gettin g
in to the secondary emission ac t, I wire d in
series with each screen lead a I k V , 1A
silicon diode re ctifier.

SUPPL(

8 1AS

- )~1-6:9,
l ZE NE R

.---- - - - -
... -6'V C -
! ZENER t.~: __ IK

[~~: 18 K

re nt flo w condit ions, eit her forw ard or
rev erse.

To make sure of a sta ble bias supply I
bought some surplus ze ne r diod es an d
clamped th e bias supply at -S2 V. This fed
the ho t en d of the bias po te nt iometer, and
then , as clo se to t he actual grid as possibl e
bu t on t he col d (rf] side of the grid fee d I
used another ze ner dio de w hic h was -6SV;
this happened to be th e value tha t was
need ed 10 se t th e plate cur re nt to normal
idling ( Fig. I ).

To make sure of getting su ff ici ent peak
pla te current flow, I j um pered the screen
feed res istor so tha t screen voltage was
clamped at 260V . T he se ries fee d resisto r
was 1.2 kU ; the B+ supply und er lo ad was
3 1OV - th is volt age was clamped by using
two l OW zene rs in series, as shown in Fig .
2.

E. John Labaj W2YW
12 Park Place
Elsmere NY 12054

A ft e r so me checking and minor circuit
cha nges I found tha t I co uld ru n a

pair of 6 1465 ( A or B) at an inpu t of 40 0
rnA at a 1DODV , a nd no SWC<lt.

Observation and measuring indicated
tha t some of the problem with the tubes
was like one famo us T V perso nali ty's
drinking pro b lem : He knew his limi t but he
alw ays lo st control be fore he reached it.

Same wit h t he 6 146s. Lon g before the
input limit was reached the tub e lost
cont ro l, resulting in plate-cur ren t runaway
an d tu be failure.

While the 6146 plate is about th e same
size as comparable sweep tu bes, the 61 4 6
seems more to uchy, tending to gas a nd go
in to a catast ro p hic "spin" wi th very little
provocat ion.

With the average circuit and bias ing
ar rangemen t the 6 146 tube will have about
20 to 30 kU resistan ce, plus th e resistance
of the bias su pply between the grid and
ground .

No w, with a minor tun ing fluff, or even
normal usc, especially o n the higher fre
quencies, and with a few loose elec t ro ns
aro und, th e I con trol grid will act as a co ld
ca thode and set up a reverse gri d current
flow . T his re duces th e actual gr id voltage
from that coming out of the supply , wh ich
in t urn causes more plate cu rren t, and thu s
mo re reverse grid current. In less t ime than
it takes to tell about it, th is cumulative
action has cos t you another pair of 61 465 .

Th is is u nde rstandable when y o u see
tha t the potential on th e co ntrol grid is
greater th an that between the actual cath
ode an d screen and plate.

To minimize th e bucking effect of the
reverse current I jumpered all resistors in
th e grid circuit wi th small low -re sist ance rf
chokes . This reduced th e voltage drop
through th e gr id cir cui t s t ring und er cur-

More Power
from 6146s

DECEMBER 1971 27



- ::;--
RP C .3 ,3 U In ternal Unit RPC -3C Cabinet Model

1524.951 15 34 .95 1

/ \ IIOV}TOTAL
1\ I 260V
\ / 150 V

' I' ,
rtr

DIOu E

In cas e you need more drive, remem ber
wha t Jo e Namath says: You have to ex cit e
the m to make t he m put o ut ! You can
juggle the bias and screen voltage o n the
dr iver tube - in my case , fo un d that the
6CL6 had over 6 V bia s on the ca thode 
and fo r linear class A operation it should
be less than 3V. I shun ted the cat hode bias
resistor and also" the screen feed resisto r
and again using a zener , I clamped the
screen volt age at 150 V, Th is gave me
eno ugh drive to get about 8 mA (ma xi
mu m) gri d curre nt.

Before you start pouring on th e coal,
ma ke sure the tuhes are ne u tralized - and
it helps if they are mat ch ed . Use a fairly
sensitive rf in dicator across a small 47n
carbon resistor across th e output.

Go over th e ne ut raliz ing adjustment till
you reach th e bes t sett ing. T hat is , adjust
for good grid current flo w - then ad just
the neutralizing capacitor for a dip - tu ne
th e pla te fo r a peak - aga in adjust neutra
lizing capacit or for a dip - ret une plate for
a peak. By carefully o bse rving the rf
indicato r you will find a ne utraliz ing ad
just me nt th at results in the lo west peak
when t uning the plate. T hat 's th e spo t!

Do not load the 6 146 too heavily
without d rive. In th e CW mo de at 400 rnA
it will ta ke about 4 rnA. In the SSB mode
when kicking to 400 rnA, the grid should
wiggle 0 .5 - 1 m A.

. .W2YW·

Fig. 2. Z en ers can be used in series to help lim i t
the B+. Mak e sure the diodes are rated to handle
the dissipa ted power if you do n't use resistors
with them.

o

c ..

g{Q
<,

R PC -3 M M o d u Ie
(ON LV 522.501

AT JL.~$T-
>'I SPEECH COMP/?f({()R THAT

REA LLY WORKS !

~
~/I

• Low d isto rt io n
circ uit .

• F u l ly wi red & t est
ed . NOT A KIT

• Wo rk s w ith p ho ne
patc h .

• Inter na l un it s &
mod ules work mob ile .

• FU LL WA RRA r-.:TY - ONE YEAR
• INT RODUCTO R'( LOW PRI CES

(I llino is residents add 5% Sales T a x)

Wri te for specificat ion s and inform a tio n sheets
(Free ). Dem on stra tion Tape (cassette) available
($2.00 deposi t ) ,

~ ELECTRONICS
Bo x 1201 B Cha m pa ign, III. 6 182 0

A n e w 72·pie c e tool kit c o n t a ins eve ryth ing
n e eded b y a mateurs, profess ional rep a irmen,
se rvicemen. te chnici ans, and field en gineers.
Each tool stores n eatly in its own p lac e in a
h andsome attach e case : all are in cl ear vi ew and
always r ea dv-t o-hand ,

In cl uded are screwdrivers. p li ers, wre n ches,
a n ali gnment t ool. b u rnisher, crimp ing t o ol l
wire st ri pp er /bolt cutter. k nife. saw, instrument
o iler, inspec ti on m irror, sprin g to o l , s t a inless
steel rule, pick /scri be, sc issors. tweeze rs . h eat
sink, voltage t ester so ld eri n g a id, a n d t e m p era
ture -co nt rolled solder in g ir on. Wren ch es. pliers ,
sc rewdrivers, e tc. co me in a ra nge o f sizes and
sty les.

T he atta ch e case , f in ish e d in p r es tt ge-q ualitv
vinyl, h as a lo c k ; i t measur es 1 3 x 18 x 4-1 / 2
inc h es. A removab le pall et in th e lid h old s
many o f th e tools, ea ch in it s own p ocket .
T h ere is also a pocket for service manu als a nd
schema ti c diagra ms.

K-77 Pro fessional T o ol Kit, co mple te wit h
a ttache case, is $ 139.50 . The attache case alone
is $39. 50 . T etvec Inst rum ent Co .

14614 Ra y me r Street
Va n Nuvs. Califo rn ia 9 1405

72 PIECE TOOL KIT
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Radio Direction /Range Finder
Gu s Gercke K6BIJ
Bo x 143
Weimar CA 95 736

Wor king t en years ago wit h loop anten
nas , I noticed that the so ca lled "null" was
rarely a nu ll ; in most cases it was just a sharp
decrease in a signa l strength. It was fur ther
noti ced t hat by t ilt in g the loop a real nu ll
became possible. T he top of a hand-he ld
loo p had to be tilte d toward yo u an d aw ay
from t he transmit ti ng station .

T his resulted in an interesting sol ut io n to
the ambiguity problem; if you got the to ta l
nu ll - yo u arc fac ing the signal, if not -it is
beh ind you.

This ang le of tilt , necessary to produce a
to tal zero sign~l, was an d still is a mystery .

A direction finder consisting of alu mi
num aircraft loop, mounted on a small
a luminum ha nd-held box, containing transis
torized receiver (Be band, 80 an d 40 mete rs )
and batter ies, was constructed. 1\ pendulum
was attached to the lop of the loo p to
measure the angle of tilt.

Tests, includ ing a 100 mile dia meter
dr ive around a kno wn station, showed a
defini te dependence of the angle of ti lt on.
the distance to the signa l source . T he meas
urem ent s were ho wever complicated by vari
at io ns in the angle of tilt (time of day ,
freq uency. an d poss ibly . some o ther un
known factors ). As far as 1 could determine

(and I did not get very far ) this is what
pro ba bly happens:

A vert ically he ld loo p cannot prod uce a
tot al null because two signals are present 
direct an d refl ected fro m on e of t he hea vy
side layers. Somehow these two signals can
to ta lly cancel themselves on ly when t he loop
is t ilted, and in one d irecti on only . It
appears that the an gle o f t ilt then is a
function of two th ings- height o f t he re 
flecting layer and the distance to t he sta t ion.
If so, that dist ance can be fou nd by a
solut ion of a simple trigo nometr ic pr oblem
invo lving a rec tangu lar t ria ngle wi t h one side
(height of the layer" } and one an gle (angle
of tilt ) known.

Unfortu na tely i t is n ot t ha t sim ple.
Which layer? What . is its exact height a t the
mo me nt? Is there a possi b ility o f a t hird
path?

1 was able t o calcu la te the dis tance wit h
an ave rage 40 % error. The freq ue nc ies were
Be, 4 and 7 mhz ; all distances less than 100
mile s.

All th is was done ten years ago; 1 tried to
get peop le int er ested in this project, but
only one person showed up to lo o k at it.
When I explained that a lo t of de velop ing is
ye t t o be done, hi s face produced an
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t:lUt:Tll()IfiC FIST, . . TH E PROFESSIONAL KEV ER

~ E ~.,y ".,,'u ' e you _ fo' -v, acc ura t e CW
. I A M B I C FOR SQU EE Z E KE Y ' " •
• VA R IA BL E WEI GHTING F OR O X·. , s
. M ESS A G E G E N E R A T OR FO R CONTEST' ...

- . CO L O RS TO M A T CH YOUR RI G
K IT O R W I RE D . PR IC ES STA R T AT $ 69.96
W R I T F F O R SPECIFIC A TIONS

~nEtTllO F'om V"", Ilam d". lr<0' d"ec,
l!1.!.WUI..k!J IlEIIIClS 80. 40!10 . _ , ... " V _ . Co,.t.,.. .. .. _ !l4 1140

Custom Transformer Design & Manufacture
Wr it e today fo r a fr ee q uotatio n o~ a n r. translormer .
choke, or saturable-r eac t or. Each unu will be de';lgned
and m a n ufactured to y our .. xa c t s p ecifi cations . S t a "dard
E·l a nd tape wo und "e" core s a re availab le. Q u antit ie s
from single uni t s to production runs may b e aet'o m
modated . Cu sto m re wmding se rvices an> also availa ble ,

PETER W. DAH L CO.
53 25 Annette Ave., EI PilSO. Te xas 799 24

Te le : 915·7 5 1-4856

expression of a man in whose mouth sud
den ly materialized a dead ra t beamed down
from the " En terp rise."

Anyone want to take over wh ere I left
of f ten years ago, do some ex perime nting,
and become immort al? I am busy with my
radio controlled subma rine models, and gave
up on this one.

. . . K6BIJ
*If m y assump t io n t hat the " a ngle of tilt " is a
fu nctio n of t h e height of the r eflecting la yer is
co rrect , then this height ca n b e measure d by
so lvi ng th e sa m e trigo nometric p r o b le m. I n t his
case we m easure t h e a ngle o f tilt necessary to
produce the " null" in a signal co m ing fro m a
stat io n lo ca t ed a known distance awa y.

FRECK RADIO SUPPLY
38 Biltmore Ave ., Asheville, N.C. 28801

1704} 254·9551
Servingtheamateurs for 43 years

Large Stock o f Used Equipment. FREE list
u pon request . We stock Collins. Dra ke.
Ga laxy . Ke nwood . Si gflal One . S wa n
• Tempo • Hy-Gain • Newtronics e Severa l

Others.

Q
,,~!, .. .j~,

}-~a , '
"

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

Ten ny Freck W4WL - Sandy Jackson Mgr .
Harvey Nations W4VOV

Moving? Please let us know.

HW12,22.32 OWNER

OOPS!
New three band mod ific a tion kit deliven t h e p erfor
m a nce of you r tr ansceiver o n 5-200 Kc . band segme nts.
80/40120 Mt r. SSB/CW cover age. Ne w front panel and
pl astic dial included. Per fe c t fo r Civil Defense n et s.
Complete kit price o nly $69 .95 ppd . Comple t e assem
bly manu al $5.95 ppd. Send SOd for Illust ra t ed bro
c hu r •.

DYNALAB RADIO CO.
2 15-28 Spencer Ave. , Q ueen s V illage NY 1142 7

Vernier Dial Control
Through constan t use , eventually many

vern ier dial movements begin to slip . By
putting the shaft into a slight " bind," contro l
can be gained again.

,~,

A thin wir e or washer on the sha ft held un
der slight spring te nsion , inside th e set where
it won't show, will give good vernier action
again.

Richard Mollentine, WA~KKC

K6MVH's "Gain Antenna for VHF I
UHF Repe aters"(73 , July , 1971, page
42) is not real ly so non-critical that all
dim ensions can be left to th e reader's
imaginat ion. Neithe r can it be said that
w e purposely delet ed the dimen sion s
to te st how alert our readers really are .
Actually, somebody goofed and forgot
to put the di men sion s onto Figure 1.
The d imensions fo r this antenna are: 2
meters: A ::: 19" , B ::: 13.3" , C
26 .6". 450 MHz: A = 6.3 3" , B =
4.44 " , C = 8.8 75 ", 2 20 MHz: A =
12,66" , B = 8.88", C = 17.75 " . Note
also tha t the bottommost coaxial sec
tion in Figure I is incorrectly ide nt i
fied as "C" length . It should of co urse
read "B" , as is cla rified in the caption.
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Ken W. Sessions K 6MVH

Curtis CW Identifier
"t"l'Then repeaters starte d getting very
VV popular and manufacture rs began

to tool up their assembly lin es for produc
tion of 2m FM transceivers, a rep rese n ta
tive of Curtis Elec tro Devices called me to
ask wha t th e pot ential might be for a
repeat er ID unit. Curtis has been ma nufac
turing elec tronic keyers for some time, and
the switc hover to an automa tic ID un it
seemed logical enough. It seemed to me
that the market could certainly afford at
least on e ma nufacturer in the identifier
field, prov ided that the manufacturer could
afford to produce th e un it at a cos t that
was within the bud get of the average
repeater gro up.

The Curtis people were not too involved
wit h repeate r operation, but they wante d
to make their identifier solve all the prob
lems associated with automatically identi
fy ing repeat -irs; so the rep resentative lis
t ened while I list ed all the desirable fea
t ures such a unit would have .- which were
considerable. With in two months, J opened
a package that came in the mail and found
what I consider to be the ideal ide ntifier.
Curtis had taken the ideas I'd given an d
combined them with some of th eir ow n,
and the resu lt was a working pro duc tion ID
unit that can be easily ins talled in to any
repeater within min utes. What 's mo re, th e
Curt is identifier con tains in its one sma ll
packag e all the control circuitry, tone
oscilla to r, and relay contacts required to
make the unit immed iat ely operational.

When properly conne cted into a repea
ter, the identi fier will send out a mo dula
ted CW signa l whe n the firs t carrier ap pears
on th e repeater input. From that point on ,
it will iden tify at three-mi nu te intervals as
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lon g as t he repeate r is being used. When all
the car riers dro p out and the rep eater is no
longer being accessed, the Curtis ide n ti fier
will send out one more ID at th e end of 3
min utes, then it will keep quiet ; and it will
remain quiet unt il someone else co mes
along and use s the repeat er.

The unit has a built-in speaker so that
you can hea r the ident when you are
testing or installi ng the syste m. And an
inside-mo un ted switc h allows yo u to cut
off th e speaker when you're ,through mak
ing checks. The un it has a set of relay
contacts bu ilt in , too. These contacts stay
close d during the ti me the identifier is
generating it s signa lr-they are used to lock
the repeat er transmitter on during an ide nt
so the identifica tion signal won't get cut
off in mid-sentence.

Other features includ e a volu me contro l
to adjust the level of the modulate d CW
signal into t he repea ter tr ansmitter , a spee d
control to adjust the rate of t he automatic
ident ification signa l, an d various te rminals
to change the mode of opera ti on from
"automatic" to "manual" - or fro m peri
odi c keying to keying each tim e a carrie r
appears .

The Curtis ID package. The terminal strip gives
access to all control, voltage and ground points
needed for fu lly automatic op eration.
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RCVR AUDIO ...J

Fig. 1. A series resistor!capacitor network in
effect increa ses the impedance of th e ID uni t '5
audio output , and preven ts circuit loading.

The Curti s a utomatic identifica tion unit
sho uld be co mpat ible wit h most repeat ers ,
because it uses a nega tive de voltage
(I 2-28V) for contro l. A gro und signal , as
from th e carr ier-operated relay . keys the
ide ntifie r, but do es no t cause triggering of
th e ID unt il th e require d time period has
elapsed.

When I connected th e iden tifier int o th e
WAIKGO rep eater, I noticed th at th e
audio from the Curtis unit tended to
swamp th e au dio arriving from the receiver .
This situation result ed in repeater users
be ing ja mm ed out by th e identifier. I
plac ed an 82 krl resist or and a 0.5 I1 F
capaci tor in series with the audio lead from
the identi ficati on unit (Fig. I) , an d th at
solved th e problem.

I didn 't do a great deal o f thinking or
planning before I connected th e ID unit
initially , and I ended up paralleling the ID
unit's conta cts with th ose of the trans
mitter PTT. This is an acceptab le sch em e,
but it resulted in an automat ic ide ntifica-

AUDIO MIKE IN

GNo
r th-1 2 TO -28V
I

+
• PTT

AUToo- f-J
MANUAL O

RPTR 10 RPTR
UNIT XMTR

8 V
R

NO

tion every three minutes, day and night ,
even when the repeater was no t in use. This
was because of the small bias voltage on
the PTT line. If you like to sleep with your
monitor receiver on, you'd be driven quite
mad wit h thi s sort of hookup. I know I
was. So I race d up to the hilltop an d made
a few small contro l-circui t changes; the
fina l int erconnect circuit is shown in Fig.
2. This lat ter arrangement keeps the unit
fro m generating an ID signal un less th e
rep eater is actual ly bein g keye d, but it does
not keep the unit from fin ishing its JD
once it's star ted , even if the incoming
carrier drops out.

-2
CO
G

Fig. 2. Th is interconnect scheme allo ws iaenuti
cation on ly when repeater is in use.

Technica l Aspe cts
The block diag ram (Fig. 3) can be used

to foll ow this op era tiona l descripti on.
When a signa l from the carr ier-opera te d

.e
)

82.

Inside the Curtis ID-401 . A PC·m oun ted speaker (upper left ) allows monitoring of th e audio signal even
before th e ID unit is conn ected to the repeater. Th e m emory matrix (belo w speak er) can be
pro gram med or repro grammed by amateurs in the field. The matrix shown is program m ed for "DE"
only , as in dicate d by the diode placem en t.
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Fig. 3. Block diagram of Cur tis ID·401 iden tification un it.

relay in the re pea ter gro unds the "a uto
mat ic cycle" input a latch is se t indicating
th e closure regardless of durati on . For the
first clo sure after th e repeater has been at
rest , th e clock contro l start s the clock
whi ch is fed in to a +128 counter. This
cou nt er is fed to two I of 8 decoders and
one I of 8 multipl ex er . T he decod ers
gro und the horizontal matrix lines in se
qu enc e starting at the top and proceeding
downward. Each lin e is held lo w for eigh t
cIoc k cycles.

At t he same ti me, th e I of 8 mult iplex er
is sca nning th e ver t ical lines - acting in
effect like a single-po le , eigh t-posit ion
switc h. In t his manner the matrix is scan 
ned bit by bit from th e up per left down to
the lo wer r igh t.

Each in tersection bet wee n the vert ical
and ho rizon ta l lines whic h is con nected by
a diode pulls the input o f the multip lexer

low. Eac h «low" is in te rp rete d as a do t ;
th ree in a row is a dash . Where a diode is
not connec ted , th e output represen ts a
space . In effect , the memory plays out just
like a paper tape. You can read th e message
by ex amining th e d iod es. Progra mming or
reprogramming requires only a knowledge
of Morse code and no knowledge of Kar
naugh maps.

The me mo ry plays out one ti me and
stops unt il the int erval counter coun ts ou t
the set in terval at which time the program
will play out on ce more. If the repeater has
been activated during th e wait ing period
t he t ime r will again cou nt o ut a set interva l
and cause the un it to identi fy once more .
Only when an int erval passes without
rep eate r activatio n will the un it cease
ident ifyi ng. And at the sa me ti me, the u nit
will no t ID more often th an th e set interval
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Over 180,000aTHs
in the DXedition

$69 5

oo"T '''IUOUS TOI'< E

73 MAGAZINE

both the MeW oscillator and a mercury
reed output relay. The relay may be
switc hed to eit her a CW (keys the Morse)
or MCW (k ey do wn during whole program )
position.

The audio drives both a switchable
internal speaker and is filt ered and level
controlled for directly modulat ing th e re
peater carrier.

Th e interval timer is variable bet ween
1.7 and 7 min utes, the speed from 5 to 50
wpm an d pitch from 4 00 to 1500 Hz.

Th e regu lated power supply allow s o per
ation from - 12 to - 28V de and draws
ab out 700 rnA.

The uni t employs 14 ICs, three of which
are MS1 types. . . . K6MVH

1. THESE CONTACT S SHOU L D C LOSE WHEN
T HE R EPEAT E R IS COMMAN D E D O N .
THESE CO NTACTS MUST NOT BE O N THE
REPE AT E R CARRIER KEY ING REL A Y .

2 . TO KEY CARR IER , USE DI ODE ARC SU P
PRESS ION WHEN DR IVING RELAYS.
A LSO RiC S U PPR ESSI O N. SE E CHA RT.

L-'=£L=}--~ TO .. ,.... I" PEo.o.,.q
.AUOIO I ~ "UT

Fig. 4. Term inal strip of the 401. In tern al
co ntrols are set -as f ollows a t fac tory: Speed, 15
WPM; Tim e, 3 minu tes; Pi tch, 650 Hz ; Volume,
Full ; Speaker, On. Relay Mode, M eW.

'"~OTE I

regardless of what is happening at the
repeater .

The in terva l timer is a unijunction oscil
lator followed by a +32 counter to obtain
reliable long time intervals over tempera
ture and ind ependent of line frequency (in
case the unit uses batteries for sta ndby ).

Activation of the «manual cycle" input
causes continuous IDing . Activation of the
"continuous t one" input gives a contin
uous audio out put . Th ese three controls
are all bu ffered by a plug-in IC since
improper hookup may damage th e input
ICs. The IC is easily cha nged in the field.
Th e unit is protecte d agains t reverse polar
ity. A fuse (and a spare) is also provid ed .

The output of th e multiplexer drives

RAD IOAMATEUR 116 k. ca 00 INC

Dept B 925Sherwood Drive
l ake Bluff, III.60044
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HERE IT IS! ... one complete u.s. Callbook
and one complete OX Callbaok per year and no
changein price. Inadditionyou can keep your CALL
BOOKSup-to-date through a subscriptionto the new
Service Edition Series published each March I,
June 1 and September 1- each one covering new
licenses and all activity during the preceding quar
ter. Annual subscription to complete Winter CAll·
BOOKS plus 3 Service Editionsonly $14.95 postpaid
for the U.S. and $11.45 postpaid for the OX.
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• RadioAmateurs' license • Wbere To Buy!

Class! • GreatCircleBearings!
• WorldPrefixMap! Internat io nal Postal
• International Radio Information!
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mailing in U.S., Possessions & Canada. Elsewhere add
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OYCOI'offers MORE WATTS per SSS

500E "B ric k" o r T R 22 Bo oster ,
one of t he most po p u lar,
you r 1- 2W'HT can push
out 20-25W . .' . . .. _ . $ 69 .9 5

500ES "S uper Br ick/T R2 2 Boost
er", no w you can have fr o m
3 5-4 5W for .8 -2 watts in
put. T y picall y 38W out-
put/ 1W input _. . $ 99.95

10 - 0 The ult imate in so lid state
power 8 - 15 watt s input
w ill pu t o ut 80W min .,
125W max. Typically loOW
output/ lOW inp ut , 90W
m in. . $ 18 5. 0 0

35-0 Provid es 80- l 10W output
fo r 25-4OW in pu t, ty p i
cally lO OW outpu t for 35W
input. $ 165.00

fl• • • If yo u ever have a problem with yo ur booster
take it to any DYCOM M dealer and h e will replac e
i t f ree of charge; it it i s out o f warranty h e will give
yo u another booster an d we will charge for repairs,
if it seems appropriate . . . "

"FM Booster", 4-1 2W in,
1 5~30W o ut lOW input!
o ut p u t 25W. . S 59.95

DVCDMM broadband, no tuning, ready to use boosters can increase your
transmitted power up to 45 times. Fully automatic,hands off operation.

DV COMM offers a booster for virtually every2MFMrig.
DVCOMM boosters are reliable, inexpensive, straightforward, small in size andbig

in performance.
DVC OMM boosters all operate on 12V mobile power.
Over 2,000 satisfied users have never paida cent for a repsir; in fact, part of our
warranty reads:

500C

5000 " Block Booster", a - l 2W
in , 35 - 55W o u tput, 16W of
d rive is FB . this ou tst anding
bargain is st i ll only .. . . $ 89 .95

All boosters have au tom a tic Jow in sertion Joss
in /out switch in g. All operate from 12 - 15V DC.
Isn 't it time you aJso wen t DYCOMM??
They ar e rugged : built to take vibra tion, load
m ismatch and over-voltage.
To order: See your nearest DYCOMM dealer, if
none near you, order direct and add $1.55 for
shipment.

For more inform ati on , call o r w r ite:

JIM - W4M RI
A REA CODE 305- 844- 1323

844-1324

DYCOMM Dynamic Communications Incorporated
948 Avenue "E" Riviera Beach, Florida 33404



STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND®ARRAY"
By the only test th at mean s anything . . .
on the air co mpariso n ... thi s array co n
tinues to out perfo rm all com petition .. .
and has for two decades. Here's why
· . Tel rex uses a un iqu e trap design
employi ng 20 HiQ 7500V ce ramic con
de nsers per antenn a. Tel rex uses 3 opti 
mum -spaced , optimum-tu ned refl ect ors
to pr ov id e maximum gain and tru e FI B
Tri-band performance.

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

rai n or shine
• Wind rat ing surviva l 110 MPH
• Paten ted broad-band coaxia l Ba lun

Heavy-d uty steel gusset mounting
p late
A luminum boom 2 in., 2V2 in. 0 .0 .
x 18 ft.

• Large diameter, .058 wa ll taper
swaged dural el ement s for minimum

we ight and except ional strength
to weight ratio

• Sta inless steel electrical ha rdware

With a Tel rex T ri-band Array you get 49
lbs. of educated aluminum engineered
and built to pro vide many. many years
of per formance unmatc hed around the
wo rld by any oth er make. Longest ele
ment 36 ft. Turn ing radius 20 It. Sh ipping
we igh t 65 Ibs. Shipping co ntaine r 13 in .
x 5 in. x 13 ft.
Not e: If no t ava ilable from your dealer .
order direc t. You ' l get fast, per sonal
serv ice .

Telrex Labs are desi gn eng inee rs, inno
vators and manufacturers o f the world 's
f inest % to 160 meter communicati on
systems and accesso r ies pr iced from
$25 to $25 ,000.

For technical data and prices on com 
plete Tel rex line. wr ite for Catalog PL 71.
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Multi-Band
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2M609
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T YPICA L T ELREX " MONO-BA ND" ANTENNAS
- " Monarch " , 10 DBO , 3 E I.. 4 KWP, 2-1/2 " 0 .0 , 17' boo m
- " Monarch" , 10 DBO , 3 EI.. 8 KWP, 3-112" 0 .0 , 26' boo m
- "Monarch " . 14 OBO, 6 EI., 6 KWP, 1" 0.0 , g ' boom
- "Monarch", 16 080, 8 EL, .8 KWP, 1.375" 0 .0 , 14' boom
- "Monarch " , 13 MO , 5 E I., .8 KWP, 1.5" 0 .0 , 16 ' boom

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

$ 175. 00
$355 .00
S 39 .9 5
s 59 .00
S 63.95

----telrex LABORATORiES
TV And Cornmur ucatrons Antennas Since 1921
Asb ury Park, New Jersey 07712 201-775-7252



John H. Jerman WA6ATT
20434 Se aboard Road
Malibu CA 90265

MORSE MEMORY
A ll of the Morse code message sending

devices wh ich have been in th e am-a
teur radio magazines have been designed to
send o ne short message ove r an d over again,
usually for repeater identificatio n . They all
have been useful for one lim it ed appli cation
and have lacked the versa tility tha t is pos 
sible using some of the newer advances in
integrated circuit tec hn ology. Th e Morse
Memory is capable of sen d ing a message in
code at any speed as ma ny times as desired .
Th e di stinctive diffe rence is that the message
in the memory can be changed in a matt er of
seco nds by a simp le programming process.

The controls from left to right are memory selec t,
speed control, audio volume, power. The speaker is
at the far left, and two power supplies are m ounted
on the top.
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Wit h the encod ing scheme used he re, a
message up to 30 lett ers lo ng can be stored
in th e Mor se Memo ry, depend ing on the
length of th e let ters in the message . This is
more than enough to handle an y messa ge
needed in a contest-type o per at io n and it is
also suffic ient .to send messages during nor
mal daily ope ration. For example , the Morse
Memo ry can be used du ring a con tes t to
send rep etit ive messages such as CQ FD CQ
FD DE WA6A TT/6 K. With the sim ple
add itio n of another integrated circ ui t memo
ry; two different messages can be sent. For
instance, the alt ern ate mem ory can be used
10 store th e message DE WA 6ATTj6 599 LA
LA K, sen t di rectly after you send the call of .
the sta tio n which you ha d j ust contacted . To
sen d either of these messages you must o nly
pus h one bu tton and the Morse Memory will
do all the res t. On the last Field Day ou r
gro up use d the Morse Memory for every CW
contact an d it now see ms difficu lt to imag
ine how we operated CW in contests before .
H took care o f abou l 90(!r1 of all situat ions
which we enco untered. Since the Mo rse
Mem o ry docs not hol d any message pe rma
nen tly , for the nex t co ntest two different
messages can be programme d in to the unit.

The Morse Memor y uses an integra te d
circuit ran do m acc ess memory ( RA M ) in
ste ad of the large diode matr ices used in
many of the o ther projects. Each lC me mory
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can hold the same amount of information as
a diode matrix containing hundreds of di
odes. Th ese memories were first produced
less than 5 years ago and are now being used
in the newest computer syst ems. The price
for individual units has just dropped to the
po int where th ey are econ omi cal enough for
amateur use . The particula r memory element
use d in th is project is the Intel typ e 1101
MOS large -scale integ ration device . It is
capable of storing 256 bit s of bina ry infor
mation in a 16-pin dual inlin e integra ted
circu it package. Unlike the rest of the logic
in th e Morse Memory wh ich uses regu lar P
and N type silicon constru ction as in regular
tran sistors, the memory chip is constru ct ed
from silico n and silicon oxide such as is used
in MOS FET's. To give som e idea of th e
degree of miniat urization involved, th ere are
over a tho usan d of these FET's in each
mem ory chip.

The main Ie board is in the center wi th the
transmitter in terface in the upper righ t. The third
p o wer supply is moun ted on th e left wall.

Inside the 1101 ther e is a memo ry plan e
of 25 6 bista ble latches arranged in a 16 x 16
ma trix. Each lat ch must be in one of t wo
possible states at anyo ne time. Th ese two
stat es are normally abbreviated I and 0 to
rep resent a high voltage or a low voltage. It
is possible to read tha t is, to find out whi ch
sta te a particular location is in, and it is also
possible to write wh ich involves cha nging the
information in the latch to that of the input
signal. Since there are 25 6 bits of memory,
an y number from 0 to 255 will correspond
to a different memory locat ion. Th is number
is put on the address leads to single ou t the
memory location want ed. All of the neces
sary decoding is don e inside the memory
chip its elf. For insta nce , if yo u wish to read
the co nte nts of location 157, yo u would

38

simply put that number on th e address leads
and observe the DATA OUT lead. Since th e
device can understand only binary informa
tion , that number must first be converted
into binary . It takes eight binary digits to
differentiate between 256 differen t loca
t ion s; in th is example loc ation 157 corres
ponds to binary 10011101. Although it
seems difficult to decode all of these num
bers , it happens that there are relatively
simple devices whi ch take care of ., this
problem,

All the rest of the circuitry in the Morse
Memory is transistor-transistor logic or TTL.
This type of logic is used far more in
industry than the RTL devices whi ch have
bee n most common in previously. published
projects. TTL has many advantages over its
RTL counterpart; these include high speed,
reduced power dissipation, and lower output
im pedance. For instance, the entire l'C por
tion of the project which includes over 2500
transistors requires only 1.7W and is capable
of sending a message at around I million
words per minute. The particular type of
TTL used wa s the 7400 series. Each member
of the series is design ed to be compatible
with the other members of the series. In
addition , there are at least five companies
which make th eir own versions of the 7400
series, each of which is desig ned to be
compatible wit h units produced by another
company . T he larger companies producing a
7400 ser ies are Texas Instruments, Sprague,
ITT Semiconducto r, Motoro la, and Philco.
Becaus e of its completeness and availabili ty ,
I used the TI series. The basic in ternal
differences between TTL and RTL are that
TTL inputs of nand gates are multiple
emitter connect ions to a single transistor
instead of connections to bases of di fferent
tr ansis tors in RTL, and t he outpu ts of TTL
gat es are pulled up to plus and pulled to
ground by different transistors instead of
just having the outpu t pulled to ground and
a resistor to plus in RTL

In order to understand the operation of
the un it it is no t necessary to understand the
internal operation of each devic e. The only
thing whic h mu st be considere d is the truth
table , or mathematical des cription of each
chip . Nand logic is used in the syste m, and
t he on ly fac t wh ich must be remembered

73 MAGAZINE



about these devices is th at a 0 signal on any
inp ut forces a I outp ut. Whenever all inputs
are ls, th e outpu t is th en zero. In addition,
whenever any in put pin on th e TTL devices
has no connection to it , that pin is consi
dered to be in th e I state.

The mo st commo n arrangement of nand
gat es in th is project is called the bistable
lat ch ; there are over five hundred o f th ese
latches in the enti re pro jec t. T hree are
outside the memory chips and mu st be
wired , so they sho uld be understood. Th ey
co uld be considered the digital equivalent of
a child's seesaw. Ju st as one end of the
seesaw mu st be in the air and the o ther on
the gro un d, if one ou tpu t o f th e lat ch is high
th en the o ther is at grou nd . To put a
part icu lar end of the seesaw in th e air you
must push on the grou nd . To put one outp ut
of th e latch to a high state a negative pu lse,
that is, a pu lse to ground , mu st be applied to
the in put of the nand gat e whose output
needs to be changed. If the pulse is applied
while t he out put is already high then no th
ing will hap pen. If th e seesa w has a weak
cente r pivot , when bo th sides are pushed up
the cente r will break , and bo th sides will go
high . If both inputs are gro unded, bo th
outputs will go high.

Aside fro m th e nand ga tes and invert ers
in th e Morse Mem ory , th ere are three other
di fferent TTL devices: one-shot s, d ivide -by 
16 counters, and shift regist ers. The act io n
of th e one-shot is basically simple. It gives a
pulse of a predetermin ed length at the
output whenev er there is a negative going
edge o f a pulse at th e input. Th e one-shot
will no t fire agai n until th e input signal goes
po sitive and then goes negative. There is
inverting action in the device so bo th a
positive and a negative pu lse is available at
the two output t erminals; the t erminal with
th e posit ive pulse is Q, and the one with the
nega tive pulse is Q. T here are tw o timing
ter minals to set the length of the pulse by a
resisto r and capacito r combination . With t he
values shown the pulse length is abou t a
millisecond, lo ng enough to detec t easily ,
bu t short enough so th at it will not conflic t
wit h th e ot her signal s.

In tern ally the one-sh ot is fairly simp le
with on ly a flip-flo p and a pair of gates ; th e
o ther two devices are a bit more complex
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tha n the one-shot but not as comp lex as the
memo ry. They are therefore known as medi
um sca le inte gra tion o r MSf devices. Each of
the four chips contains four flip -flops in ter
nally wire d in slightly d ifferent ways.

Th e divide-by-Lf co unte rs has each out
put of th e fli p-flops conn ected to the clock
input of t he next flip -flop . In this way each
flip-flop divides by two fo r a total division
of 16 . Each of th e outputs of the flip-flops is
available at a d ifferent pin on the pac kage ,
and wit h the d ivid e-b y- Lf output of the first
chip co nnec ted to th e inp ut of th e next
chip, a clo ck inp ut to th e first chip will be
divided by 25 6 at the output of the seco nd
chip. These t wo chips have a total of eight
out put s each at a frequency which is one
half of t he preceding signal. If th e counters
are first reset and a clock signal ap plied , t he
devices will count from binary 00000000 to
binary 1111 1111 , that is, from 0 to 255 .
These signals are exactly wha t is need ed to
address the me mory .

Th e fou r bit shift registers each have four
flip-flops conn ected in a sligh tly differen t
arrangement. The Q and Q output of th e
preceding flip-flop are co nnec te d to the J
and K inputs of ' the nex t flip-flop. With the
clock lea ds all connected togethe r the end
result is that the inform ati on contained in
the prec eding flip-flop is t ran sferred to th e
nex t flip -flop whenever the cloc k line is
pulsed . Wit h t wo of th ese devices connec te d
together , in fonna tion which is put on the
inpu t will be at the output of the last
flip-flop exactly eigh t clock pulses later. This
is the digital equivalen t of a delay line. As in
the counte rs, eac h flip-flop has its o utput
available to use. If th e input of the shift
registe r is connec te d to the message output
of the mem ory , and th e address to the
mem ory is changed at t he same spee d as th e
shift register is clocked , then the last eigh t
bits of message are alway s contained in the
register.

The Morse Memory simply contains the
devices mentioned hook ed up to perform
the required fu nct ions. Th ere are man y ways
to encode the message in the mem ory , and
the peripheral circuitr y of the me mor y will
be en tirely differen t with different cod ing
sch emes. Here per haps the sim plest method
of coding was used. It is a simple tim e-based
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co de where a dah is rep resented by thr ee
on es, a dit by a single one, a space bet ween
dits an d dahs by a zero, and a space between
charac te rs by t hree zeros. The space between
words is a matter of per son al choice; either 5
or 6 zeros will suffice. If the message is
coded in the memory in on es and zeros
serially from locat ion 0 to as high as needed
by the length of th e message, when the
address is starte d at zero and co un te d .up
toward 255, th e message will be sent in
perfec t code . To signa l th e end of the
message, eigh t zero s are ad ded to t he end of
th e message. For examp le, th e message
" DE I" w ould b e c o d e d :
000 111010 100 010001 0100000000 . As the
eighth zero has just been sent, the nand gate
whic h samples all the out puts of th e register
will have all ones on its 8 inpu t pins and the
ou tput of the gate will go to ground , puls ing
the reset on e-shot.

Th e basic sending cy cle is th ere fore as
foll ow s. Assuming there is a message in th e
mem o ry , and the add ress co unte r is reset ,
t he start button is pu shed . Th is puts a zero
on one of t he input s of the start latch
causing that gate to have a n output of one.
Th at one op ens th e clock signal gate allow-

" EMOIlY
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ing the clock signal to go through to th e
nex t date. The 0 output of th e one sho t is
normally high allowing the clock signal to go
on to the co un ter and shift register. Th e
co unte r begins to coun t from a to 255,
sending the me ssage in th e process. Th e shift
registe r keeps tra ck of th e last eight bit s of
message sen t, and when th e eight zeros
signifying the end of th e message appear, the
nand gate fires the one-shot wh ich bo th
resets t he counter to zero and closes the
clock latch. Th e messa ge is now ready to be
sent again.

There are only four o ther par ts of the
co mp let e unit ; t hey arc the programming
circuit, the clock circ uit , the tr ansmitt er
interface, and th e power supplies.

Of the fo ur , th e programming circ uit is
the mos t unu sual. T he par ti cu lar mem ory
device used, the 110 1, has bo th a read /w rite
inp ut and a DATA in put. Th e read /w rit e , or
R/W, input is normally low for the read
cycl e. When the R/ W inp u t is made positive,
wha tever signal is present at th e DATA input
is put into the mem ory location whic h is
add ressed at th at ti me regardless of what was
in that loc atio n before . During th e wri te
cycle two " bouncelcss" switches are use d to

C LOC ~

SIGNAL

Gume;

Fig. 1. The block diagram for the en tire unit except power supplies. Th e signal paths are shown by the
arrows.
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Fig. 2. The circuit diagram for the IC and clock portion of the unit. The n umbers in parentheses refer to the
7400 series part numbers, and A , B, C, are three different type 7400 quad 2 input nand gates.

inpu t the ones and zeros of the message . As
each of these switches arc pressed the RjW
line goes positive, and the app rop rta te signal,
either a I or a 0, is sent to the DATA input
of the memory . As either of the input
bu ttons is released , another one-shot pu lses
the clock line which advances the memory
ad dress one pos ition so tha t it is ready to
receive the nex t bit o f message .

The dock circui t uses a unijunct io n tran
sistor to provide a variable spee d cloc k
signal. With th e res istor and cap acitor comb i
na tion shown, th e Morse Memory will send
Morse code at any speed from about 5 to
100 wo rds per minute. A smaller capacitor
cou ld be used to increase the spee d any
more than th is. Th e clock signa l is fur ther
processed afte r the unijunction . Although
the unijunction delivers a pu lse with a very
short fJII ti me, the rise time was a bit too
long to properly cloc k all of the devices. The
transistor and two inverters are use d to
decrease these rise and fall times of the clock
signa l. The clock runs continuously and the
ou tp ut signal from the clock circ uit is gate d
by the log ic men tioned earl ier. Since the
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speed of the clock signal can he var ied over
abo ut a 20 to I range, a ten -turn potentio
met er and co unting dial was used to give
better co ntrol of the speed .

The transmitt er interface circuit ry con
tains the devices necessary to bo th key the
tra nsmit ter and, to pr ovide a side tone ou t put
fo r th e operator. There is a phone jack to
allo w a hand key or an elect ronic kcycr to
opera te in parallel with the Morse Memory .
T he outp ut of the memory and the key are
cross -coupled so that either drives both the
audio outp ut and t he ree d re lay which is
used to key the transmit ter. The tone of the
side tone is set by the tw o cap aci to rs in the
multivibrator; to increase the freq uency of
the tone simply decrease the size of the
capacitors . Th e reed re lay which is use d is
capable of foll owing the outp ut over th e fu ll
range of speeds with no det ectabl e error,
however its power hand ling capability is
rat her lo w, so use it wit h grid hlock keyed
rigs only . If your transinitter has cat h ode
keying ano ther larger relay co uld be keyed
either from the ree d relay or a larger driv er
tr ansist or .
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Fig. 3. These are the ch anges to the circ ui t diagram
if on e memory op eration is desired.

T he power supp lies were co nstru c ted
mostly f rom parts f ro m the j unkbox and are
intended as a guide. Three d iffe rent vol tages
are nee ded, +5 .0 fo r all o f the lC's and
clo ck , 9. 0 vo lts fo r the memories , and
so me where arou nd +12 vo lts for the trans
mitte r inter face . T he 5 volt su pply shou ld be
ca pab le of pu tt ing o ut close to 25 0 rnA fo r
an extended perio d o f tim e which necessi
tates so me ty pe o f heat sink on th e regulat 
ing tr ansistor. Th e - 9 volt supply o n ly has
to ha ndle 25 mA per mem or y ch ip so the
po wer dissipa tio n is red uced q uite a bit. Try
to make certa in th at th e reg u lation is with in
±S% an d the ripple is less than .05 vo lts fo r
both lC supplies .

Since it is fairly d iffi cult to make a
printed circu it ho ard with the nu mber of
cro ssovers and with th e ex tre mely close
spac ing which is charac terist ic of large in tc
grate d circ uit proj ects, th e main parts o t th e
Mor se Memor y we re co nst ruc te d o n Vector-

FROM P~OGRJl.M "'ING

CIRCUI T

" OM
ADDRESS
COUNTER
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~~W [lATA 13 TO TRANS MITT ER
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TO INPUT OF S.R .
PIN IOF 74 9 5

board wit h the . 1 inch ho le spacing wh ich
exactly mat ches the pin spac ing of the 14
and 16 pin du al inline packages. T o in ter
connect the p ins #26 tin ned so lid co p per
wire was used . This wire is th in enough so
tha t there is plen ty of room to work with
around the pins, but it is heavy eno ugh so
tha t it d oesn 't brea k easily and hold s it
shape welLWhen the wires cross or come
close to o ther pins the wires mu st be
ins ulate d . Plasti c tubing whi ch has an in sid e
diam eter sligh tly larger th an the wire is
perfect for this job, bu t somc plast ic tubing
mel ts eas ily d uring solderi ng. Te flo n t u bing
is ideal. To attach the wir es to the pins fo rm
a small lo op in the wire wi th nee dle nose
pliers, slip th e loo p ove r t he pin and t ighten
the lo o p wit h th e plie rs. Then so lder th e
wire and the pi n with a small so ldering iro n .

In tegra ted circu it so ck et s arc useful but
need not be used in exc ess. When th e socke t
costs ab ou t th e same as many o f th e ch ea per
IC's it see ms silly to pr o tect th em wit h
sockets. Each perso n ca n make his ow n
decision abo ut where to use the socke ts : I
used them o nly o n t he two memory un its.
Since th e co nne ctions to th e pins are made by
wire , the IC's ca n be rem oved simply by
tak ing th e wires o ff pi n by pin. On a prin ted
circ uit boa rd the task would be much mo re
difficu lt.

The en tire project is housed in a su rp lus
rack pa nel wh ich seeme d su ited for th e ta sk
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Fig. 4. Transm i tter in terface . M ost any aud io O!F
cillator and amplifi er co uld be su bstitu ted an d
many di fferen t reed relays are compati ble.
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and was available on the day before field
day . With all of the pow er supplies and
cont rols the Morse Memory takes up a
rea sonable volume. Wit h smaller tr ansform
ers t he weight an d volume wou ld be red uced
by a large degree. I fo un d no reason to la bel
the controls; t his job could, however, be
don e easily with the dry transfer ty pe
letterin g. Make cert ain th at the compl eted
unit provides a reasonable shie ld against rf.
Thi s will pr event false keying by a near by
transmitter and will preve nt false program
ming.

Th e operation of th e Morse Memory will
depend on th e number of memory units
used. With one 110 I most of the ti me some
typ e of CQ message would be most useful.
This will be somewhat shorter t han th e
to-minute CQ's heard often aro und the
bands, but it can be rep eat ed at a touch of a
bu tton . This message can be changed from
CQ F D to CQ DX to TEST. With two
memo ries fu ll contest operat ion can be
imp lemented. Of course an addi tional 1101
can be added at any time to increase th e
versatility of th e unit. The wirin g differences
are mino r between th e tw o un its. With one
memory the chip select (C5) is tied to
ground, DATA to t he inter face u nits , a nd
DATA to the shift register. With t wo or
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more uni ts all the addre ss and input leads are
connect ed in parallel. The CS leads are
connected so that only one lead is grounded
at a tim e and t he rest are tied to plus . All of
the DATA ou tpu ts are pu t to different
inpu ts of a naild gate , th e output of t his gate
goes to the transmitter in terfa ce, and t his
signal is inver ted and fed to the shift register.

On ce the unit is wired th e first job is to
chec k th e power supply , clock , an d in ter
face. Be absolutely certain that the IC
sup plies don 't go more tha n a few tenth s of
a volt ab ove the rati ngs, and be absolut ely
sure t hat the po larities are corr ect to all
units. It tak es only a few milliseconds for '
the IC's to be des tro ye d wit h wro ng pol ari ty
supp lies. It is a goo d idea td test th e lC
boa rd with commercially built power sup
plies with cur rent limit ing which might save
a chip. After these de tests, pressing the star t
bu tton will normally produce some output
signal even wit hou t prog ram ming a message.
This is th e state which th e mem ory takes
whe never th e power is turned off an d turned
back on. To hold a message the power mu st
be continuously applied to th e memories. If
there is no message start tracing t he clock
signal through , make sur e that the count er is
countin g, and see if th e shift register is
worki ng. Watch for leads which must be
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Fig. 6. The top view of th e Ie packages showing th e intercon nections of the pins. Wire the pins wi th the
same names toge ther.

no rma lly grounded or tied to plus such as
CS, co unter reset, and R/W lines. Th e nex t
jo b is to program a message and chec k th e
entire cycle. To put in a message co de the
Morse co de into ones and zeros, and pu sh
the one and zero input buttons in th e sam e
seq uence. To avoid co nfus ion, turn the
aud io volu me all th e way down. On ce th e
eight zeros are pu t in at the end of the
message, tu rn the volume back up and push
the start button. The code should be sent by
th e Morse Memory at a speed depend ent
upon the clock speed. With a lit tle pr actice
the programming will take very littl e tim e; it
should take about t wo minutes to pu t in a
30 let ter message in the mem ory . Orice a
message is put in one me mo ry , if there is
ano th er memory chip in the unit switch th e
CS switc h to th e other memory and put
ano ther message in tha t ch ip. This will no t
affect th e message in the first ch ip.

All of the TIL devices are readil y avail
abl e th rough an y large supply house but
prices can vary, so shop carefully. Be cer tain
to specify the plasti c dual inline package
whi ch is abbreviated as " N" or " P" after the
device nu mber. Th e Intel memory will be
the hardes t device to find altho ugh there
sho uld be no rea l problem. T here was a
recen t pri ce cut fo r the 110 1 in a plastic
packa ge. Th e design ati o n fo r it is the
PI l OlA and th e price is $20 in single unit
qua nt it ies. This works out to some thing like

tw o cents per transis tor. T he me mories are
availabl e through Hamilton /Avent Electro
nics and Cramer Electronics. These tw o
com panies have offices in many of the larger
cities in t he U.S. , bu t if th ere isn't a locat ion
in yo ur area contac t Hamilton Electro Sales,
109 12 W. Washingto n Blvd ., Cu lver City CA .
Th ere is a very complete dat a sheet for the
110 1 which is very helpful in understa nding
th e opera tion of the memory. Thi s may be
obtained from Intel Corp., 365 Midd lefield
Road, Mou nt ain View CA 94040, or th e
local distri bu tor in your area .

Aside fro m bei ng a very versatile p roje ct
and usef ul in many differ ent areas , this
project contains almost every ty pe of in te
grated circuit device and will give a v ery
thoro ugh introduct ion to th is ra pidly ex
panding field . I would like to thank D r.
Carver Mead , Calt ech, fo r his he lp on this
project and th e very th orough introducti on
to the field whi ch he gave me.

. . .WA 6AIT

Not e: Devices and technical data are available from
Circuit Specialists Co., Box 304 7, Scottsdale AZ
85257 . 110lA memory 520; 7493 - $1.90;
7 4 12 1 -$ t .8 0 ; 749 5 - $2 ; 74 00 -$. 45;
7404 - $ .4 5 ; 743 0 - $.45 ; 2N2646 - $1.20 ;
2N51 3 3 - $ . 3 0; 2 N29 26/ IIE P72 6 - $ 1;
2N4054/HEP244 - $1.75. Also available is 4" x
BY1" vectorboard with holes on . 1" centers and in
stant printed circu it subclcmcn ts for mounting and
solde ring to the in tegrated circu its. The cost o f the
board and the instan t PC sube lernen ts is 55.25. .
Please add a small amo unt for ship ping.

44 73 MA GA ZINE



ADVERTISING CAN PUT YOU
OUT OF BUSINESS-
· . . if you advertise in the wrong place

· . . if you can' t fill the orde rs that po ur in

. . . if you spend more than you have t o for ads

· . . if yo ur ads don't sell for y ou
A line

Is 73 the RIG HT place? Possibly. One company recently bit the dust largel y
because they wasted too mu ch money advertising FM equipment in amateur
magazines that had too lew FM·interested rea ders. You can waste an awful lot of
money linding this out lor yourself when all you have to do is just look and see
where the mail order advertisers are concent ra ted for your particular equip
ment . . . let them spend their money linding out whic h magazine sells best and
then cli mb aboard, savi ng yourse lf a bund le. This works out to be 73, obviously,
or we wouldn't bring it up.

Un less you are prepared to start shipping right away and in quantity, use one
01 the other magazines. They just may be able to hold your sales down to a small
enough volume so lilling orders won't be a problem. II you advertise in 73, be
prepared.

The value 01 an ad depends upon one thing: the results you get lrom it. If you
advertise in a magazine that reaches active amateurs and whose pages are all at
least seen by these readers, then you have the best chance of having your ad read
and acted upon. Polls show that ads bunched into a lump in the back of a
magazine reduce readership by almost 50%, making the 73 system 01spreading
the ads through the magazin e (or in a buyer's guide) lar more effective. This
factor alone would account lor the remarkable sales resu lts 73 has provided
ma ny advert isersas compared to a magazin e with 30%greater circulation.

Spea king of circulation, what can you believe? Sworn statements? Post office
statements? Or what? Are you buying 15,000 or 35,000 circulation? Or is it
30,000 instead 01 98,000? Or is that even relevant? You are alter sales, and that
is all you are alter. It makes little diffe rence to you whether the copies 01 a
magazi ne are mythical, are thrown away by newssta nd distributors when they
come back unsold, or go to old timers who have no intention of spending any
money on equipment. What's the difference why your ad didn 't pull ? Only sales
count. And that iswhat you will get when you advert ise in 73.

73 is read by active amateurs. We don't lean toward the heavyduty engineers
who buil d comp licated projects ... you will starve to death trying to sell to this
eli te group. We don't go alter the l ilty year ham who bought his last piece of
ham gear in the 50's. Our construction projects, technical articles and Ilippant
ma nner will get your ads into the hands of the active, un-the-air hams who are
your customers.

Call me today and reserve space in the next issue 01 73.603-924-3873.
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Tho Novice c la ss u FREE
E The 73 DX ha nd
book h as eve ry DX
aid you could h o pe
fo r . . QSL B u 
reaus, postage ra tes
wo rldwide, DXCC
a nd WTW c ountry
lists and record pa
ges, maps of many
a reas of the wo rld
w it h p ref ixes, p lus a
complete wa ll-s ized
world map with
each book ! It is pro
fuse ly ill u stra t ed
w ith pict u res of
many o f the t o p
DXers, pl us articles
on wo rk ing OX on
the diffe rent bands.
Th e re a re great
circle bearing m a p s
and charts, a nd
more . . m o re . ..
mo re.

H Transisto r Pro 
jects tor the Ama
t e u r is crammed
w it h over 40 in t e r
esting construction
p rojects covering re
ceivers, c o n ve rt e rs ,
and t ransmitters ,
ma ny in the V HF
region . If you lik e
t o bu ild you will
bl o w your m ind
ove r th is book .

F T he FM A n
tho logy has repr in t s
of al l of t he artic les
and t echnical data
f ro m the ea rly issues
o f the FM Journal.
No F M lib ra ry is
co mplete w it h o u t
th is data, muc h of it
just not a vail a b le
e lsewhere.

G The BEST o f FM
is a compilat ion o f
t he best artic les t hat
appeared in the FM
J o u rn al fro m March
1968 t h rough June
1969, the last o f the
m aga z in e . Read t he
ext reme ly c o ntro 
versial Chronicles of
76. Plus dozens of
t ec hnic al and circu it
artic les a vai lab le n o
whe re e lse.

F M BULLETIN

A
cense Study Gu ide h as not
yet been publ ish e d in 73 or
in a ny other magazine. Th is
book conta ins a ll of the ba
sic technica l in formatio n
needed to pass t he Nov ice
License with f lying col 
o rs . .. and is in valuable as
a basic text f or understa nd
in g t h e G e n e ra l C lass Study
Gu ide. 154 pages and p ro
fuse ly illustrated . So clea r
ly writ t en t hat ju s t re ad ing
it is e nough to permit most
app lica nts to pass their e x 
am .

B The 7 3 Genera l C lass
Study G u ide has he lped
thousands to eas ily pass
their G enera l Li c e n se the
fi rst t ime th rough . At $ 9
a whack , isn't it foo l ish
not to hedge your bet with
th is c o m p re h e n s ive and
simple book? No other
study guide is a s comp le t e
o r as easy to read. None.
320 pages.

o The E x t ra C lass Li c e n se
Study Guide makes all that
c o m p l ic a t e d elec tronic
theory seem simp le. A
lit t le study with th is book
and y o u w ill be ready t o
fa ce the F C C examiner
wi t h c onfidence. 220
p a ges .

AMATEUR RADIO
GENERAL
CLASS
LICENSE
STUDY
GUIDE

AMATEUR
RADIO
EXTRA

Cl~ r,'iLICENSE I
I STUDY ,

GUIDE
. -

..- ~' C T he A d va nc e d Class
F / "t"/ \"';'"'\:-r :l!/lI S t udy G uide r u n s 192
~/ . ~I pages and has proven t o be

- the only c o m p lete text f o r
AM ATE UR,' I' prepari ng to pass the A d -

RADIO I I va n ca d C lass licen se exar:'.
I N eve r before has ra d io

ADVANCED !j It h e o ry been m ade so
CLASS'1\ Is ir:' p le . Attar just reading

, It h lS bo o k it is a lm o st im-
LICENSE '. [p o ss ib le to fail t h a t exam.

And re m e m b e r t h a t in ad -
STUDY , Id lt to n to t h e trouble of
GUIDE I ;, go ing t o the FCC. t o ~a ke

I t h a t exam, there IS a li ttl e
" I matter of $9 you have t o

1.h======,,:~I==}· ante up. Wh y t ake a chance
- on fa iling?
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FROM 73 TO YOUf

Accep t ON E BOOK FR EE w ith o ur complimen ts fo r eac h $6 subsc rip t io n yo u en te r.
Free Gi ft Books can be se nt to each subsc r ibe r o r to the do no r. O ne gift boo k per $6 su bsc rip t io n ,
wherever they go .
A ll subsc ripti o ns w ill be ente red to start w ith t he Ja nu ary 197 2 issue unl ess o therw ise noted . On
renewal o r ex ten sions of subsc rip t io ns please incl ude t he add ress label f rom th e magaz ine wrapper o r
renewal no t ice. This offer good for 1 year o r li fe subscr ip t ion o nly.
This offer good in North Amer ica only . Fo reign readers may partic ipa te by adding on e extra dollar per

su bsc ription. Offer expires Dec. 31st 1971

Plea se en ter subsc ripti o ns fo r the following , st art ing w it h th e J a nua ry 19 72 issue .r- - - - - -- - - - -- - - - - - -- - -
I 73 Magazine, Peterborough NH 03458

New 0 Renewal or ex tensio n 0
Nam e Cal" _

A dd ress _

City:I S t a t e ZIP' _

Circle book wan ted ' ABC D E F G H
Life $73 0

73 Magazine, Peterborough NH 03458
Renewal or extension 0New 0

I 1 year $6 0
l- _ _

I
Name' Cal " _

Address _

CitYI State ZIP' _

Circ le book wanted: A BC D E F G H
1 year $6 0

Address _

Cl t', State, ZIP' _

Name CaILI _

ABC D E F G H

73 Magazine, Peterborough NH 03458
Renewal or extension 0New 0

Circle boo k wanted:

I

I
I

I 1 year $6 0

f-
New 0

73 Magazine, Peterborough NH 03458
Renewal or ex tensio n 0

Nam e Call' _

Add ress _

Citv:' State' ZIP _

Ci rcle boo k w anted; ABC D E F G H
1 year $6 0



25Watts isn't everything,
but with everything else
it's GREAT!

~LAbbll'\~ 25'"
· 25 WATT ·FM
·6 CHANNEL
·2 METER
• TRANSCEIVER

We loaded th is rugged. new ,
tw o-mete r radi o wi th 25 watts of power and then pac ked
it wi th desirable featu res that make it the most wanted two-meter
amateur radio on the market. It's the Gla dding 25'" fro m Pearce-Sim pson ,
Division of Gladding Corporat ion and the Wo rld 's largest manufacturer of
marine communications equipment. Bes t of all , because of our un matched
marine vo lume, we cou ld add a price tag to it that can't be matched by anyone,
anywhere, and sti ll give it custo m Quality . Great ! 25 watt s and a lot more, from
Pearce-Simpson .

• 25 watts out put . O.3uv sen sitiv ity fo r 12db SINA D . bu ilt in 12 vo lt power
supply . matc hing AC power supply access ory . 6 separate ly switchable trans
mi t and rece ive channel s . Economical vacuum tu be dr ive r and final.

• P lus . 8 pole c rysta l lattic e filter . Transist o r socket s . Glass e po x y p r in ted ci rc u it
boa rds . Q uick di sc onnect power plugs . Mounting c rad le . 1 watt o u tp u t switch

mobil e u n it

wi t h accesso ry
A C Po~r Supp ly

Sugges te d Li st Pri ce

~LAbbl"~ HI.SKAN T.

a Channel VHF Monitor

• A utomatica l ly sca ns 8 pre
se lec ted channe ls • Swi tch fo r
manual sel ect ion of channel •
Pri or ity channel • Bypass chan
ne l • 115VAC/ 12VDC built in
power supplv e Mou nting cra dle $9995.
• Can be tuned to 2 meters.

' S u g g este d List Pric e

~PEARCE-SIMPSON I~ I
U CM5,CN OF ~LA~1'\ti CaFaATON ..

P.o. Box 800, Biscayne A nnex, M iami, Florida 33 152
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T hough relat ively new on the h am ma r
ke t. th e Pea rce-Sim pso n G lad ding 25

t ra nscei-:rcr is showin g up on t he air ve ry
ra p id ly .

T he hig differe nce between it and the
o ther units is that " 25 " in the n ame, which
mean s 25 watts o ut pu t . Power has co me to
two meter FM. Surprisingly th is power is
ava ila ble a t a pri ce tha t is remarkab ly co m
peti tive . The Gladding 25 sells fo r S24lJ.95
in t he 12-vo lt mo del and for $299. 9 5 wit h a
mat ching ac powe r supp ly .

The tw o met er mo d el is alm ost ide nt ica l
with the fa mou s Gladd ing mar ine tra ns
ceivers . wh ich are about th e best selling in
the world. T his volume of business und oubt 
edly help s them to keep th ei r p rice a lo t
lower than it might be i f th ey were ma k ing
unit s fo r a ma teur rad io alo ne .

Th ose of yo u who have read the ads for

DECEMBER 19 71

the GLADDING
25FM
TRANSCEIVER,

so lid stat e am plifiers recognize why most
FM tra nsmitt ers are lim ited to around ten
watts. Transistors are available fo r up to 100
watts o r more, but th e price is a hit out of
th e average amateur pocketbook range , ru n
ning up to ove r $2 00! Gladding pulled a fa st
on e with their rig by using tu bes in the
dr iver and fina l. Tu bes may he o ld fashioned
in some circu its , but fo r power amp lificat ion
they are sti ll the least expe ns ive route.

T he Gladding, like th e Drake, Tem po ,
Telecomm, Sonar and Swan un its, uses 12
MHz cr ystals fo r the transmitter. The receiv
er uses 78 MIIz cry sta ls, which is a depar
tur e .. . th is be ing th e only ama te ur FM rig
we know that uses these . The transmi tt er
crystals have air padding capacito rs for
zeroing in the channel. T he re arc six separa te
channe ls.

T he tran smitter has a power level switch

49
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$WORLD RADIO
$100 MICROPHONE

~ SALE!*
OUR BEST " HOME" MICROPHONE the
"SOUND·OFF" andthe 521"MOBILEMIC:'

I BF~TRH '259 5
\

"SOUNO OFF"

" 521"

The " Sou nd-Off'
is high impedance
dy nam ic , wit h
t a ilored high out
pu t, esp ec ia ll y
s ui t ed fo r SS B
ham use .

Has grea t " ta lk.power Armo-Du r case
h as adjustable he ight; push.to -talk or
VO X use . Com plete wi th T cable. Reg u
lar price alone $24.95.
The 521 is a r ugged mobi le ha nd m ic.
wi th big "easy-gri p" PIT sw itch , h igh
impeda nce, rugged ceram ic elem en t a n d
convenient " coil -cord". Regu la r $10.00
value . (*O rder by II 88441521 - on
Ba nkAmer icard or Master cha rge a nd
you get both for $25.95 plus sh ipping; or
sen d $25 .95 wi th yo ur order and we'll
sen d prepaid in t he U SA. Offer good
st a rti ng Dec. 1, 1971, while stocks Ia st. J
Check with WORLD RADIO for a deal
on; Galaxy-Drake-Hy Gain-Mosley and
many ot he r pop ul a r brands for your
" ham" eq uipment & accessory needs.

G WORL~'~~S~~!dW'Y IC9I
Coun CIl 8 lulh . 10'" 5 1 50 1

Ship a 58 44/521 package on (Bank
Amer icar d) (Master Cha rge) my account
is _

and charge $25.95 plus shipping co st.
Ship a S8 44/521 package at $25.95
PREPAID fo r whi ch my check is enclosed
in full.

Nam e - - - - - - --- - - - - I
Add ress :

City---_-_-_:~~:.-_-_-_-_-_Z~':-_-_-_-_-_ J

which helps conserv e your car battery wh en
th e 25 watts isn 't rea lly needed . The output
is one watt in t he low power pos ition. Th ere
is a " monitor" positi on on the power switc h
which t urns off th e amplifie r fila m ents an d
thus co nse rves battery power , if th is is
important.

The Gladdin g is surpris ingly well mad e,
part icularly when you co nsider th at price.
The circu its are on boards , JC's are use d, an d
there is a lot mo re shielding than you will
see in most ot he r rigs. The cry sta l co mpart
men t ha s it s o wn shield, as d oes th e receiver
rf and i-f sectio n and the fin al am plifier . The
final is shielded both below and above th e
chassis !

The receiver is conside rab ly better th an
some we've tes ted, probably du e to the eigh t
pole crys tal filter in the 10 .7 MHz i-f. We
have an enorm ously loud repeater about 70
mil es from here wh ich ru ns about 15 h ou rs a
day average on 146 .91. Many receivers are
just ab out useless when this is o n if we want
to list en o n 88 o r 94, both among the m ost
used channels in ou r area. If you have 60
kHz spacing to you r nearest repeaters you
probably won't have interference and a
sharp i-f won 't make that much di fference,
but if y ou' ve got a .sign al of su bstance ju st
30 kHz o ff cha nnel, th is may be an im po r
tan t factor to keep in mind . The advertised
selectivit y o f the unit is 60 d B down at I S
kHz.

The re ceiver an d tr an smit ter crysta ls
swit ch independently . so 'you can use the
34 /94 pa ir or, if you happen to live in a
run-d o wn pa rt of town where an old repeat
er is st ill grinding out 34/76 , you are st ill set .
By adding a 16 tran smit crystal you will be
on 16/7 6 fo r m odernized repeat ers. If you
are up tight abo u t your 34/7 6 rep eater please
try and ignore the sarcasm . . . but d o le t the
idea of shif ting to 16 /7 6 perk somewhere in
the ba ck o f your mind , even if it is way; way
ba ck.

All in all, we liked the Glad din g 25 and
think it is a rem ark ab le buy . . .. Sta ff

Tell Our Advertisers
You Saw It In 73

(Even if you didn 't)

73 MAGAZINE





SUB-AUD IBL E TONE ENCODER & DE CODER KITS

Com pa tible wit h all sob-audible to ne sys tems such as Privat e Line, Chan nel Guard , Qu iet Channel, e tc.
Glass epo xy PCB's and silico n t rans isto rs used thro ughout
Any ty pe reeds may be used : Motorola , G.E., RCA, S.D.L., Brarnco, etc . except specia l dua l coil types
All are powe red by 12 vde
u se on any tone f requency 67 Hz to 250 Hz

$8.95 Kit

13.95 Wired-
Tested

$9. 95 Kit

14.9 5 Wired -
Tested

$8 .95 Kit
13.95 Wired

Test ed

ENCODER

Small size 1.5 x 4 x .75"
All par ts incl ude d except reed
and reed socket
Output 4\1 AM$ sineweve. low
d isto rti on

WIRE · IN T YP E DECO D ER

Same small size as encoder
1.5 )( 4 x .75"
All pa rts incl ud ed excep t reed
and reed soc ket
Output relay included, low
profile sealed type
Dri ven d irect ly off d iscriminator
of an y FM rece iver

PLUG ·I N TYPE DECOD ER

Circui t bo ard p lugs in to 12 pin
edge card connector
Driven dir ect ly off d iscriminator
of a ny FM receiver
Sma ll size 3.25)( 2 .5 x .5"
AU pa rts inc luded exc ep t reed,
reed sock et, 12 pin ed ge card
con nec to r, and plug in relay

All mat eria l shippe d postpa id (Ca lif . residents add 5% sales tall )
Sen d check or mo ney orde r to ;

Communications Specialists
P.O. BOX 153 • BREA, CALIFORNIA . 92621



Rigs for every use •. •
fo r every pockefbook!

5 Channels -- .94/ .94 and .34/.94 supplied
.3 uV receiver - - 1.5 W t ransmitter
Compact - - 8"h x 3" w x 1% d
Full line of optional accessories includes exte rnal

speaker -mike - - desk top charger -- "st ubby" an
tenna - - and more!

Available NOW! -- Only $279.00

NEW! HANDY·TALKY

STANDARD SRC-146

____________...........c__

12 channels (4 with crystals)
10 Watt output
All solid state

Hot MOSFET receiver

Only $339.95

M
E
T
E
R

All PURPOSE
STANDARD 826M

HIGH POWER
STA N DARD 851 SH

" 25 Watt output
12 channels (4 with crystals)

All solid state
Separate 4x6" speaker

Only $449.95

And many more from Dyc omm/Kenwood/Temp o/Anfenno Specialis#S

Make ERICKSON your headquarters for all your FM needs .

ERICKSON COMM U N ICATIONS
4653 N. Ravenswood Ave., Chicago, III. 60640 (312) 334·3200

SEND QSL FOR COMPLETE SPECIFICATIONS
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3 5 dB p ower ga in , 2 .5 - 3 .0 dBr ~~;~ N .F . at 150 MH z, 2 stage , R. F .

t-:'::;-" ,'... :¢l p.rotected , ?ual -gate MOSFETS.
", -' L;;;# 0 " ~ Ma nual gam contro l an d pro 
~ ,, 6 ~ VIsiOn f or AGC. 4 -3 /8" X 1-7/ 8 "

X 1-3/8" a lum inum ca se with
B N C recep ta c les and power switch . A va i lable f ac t o r y tu n ed
to t h e freq uency of your choice f ro m 5 MHz to 350 MHz
w ith appro x im atel y 3% bandwid th . U p to 1 0% B .W . avai lable
On specia l order .
Mad el 201 p rice: 5 - 200 M H z . • .. . ... . . . . . .$21.95 .
2 01 -350 MH z • . . . . . . . . . . . . . . . . .$24.95.

Models 101 and 102 o nly ar e
avai lable en closed in a cne -ces e
weath erproof case for' m ounting
<It th e antenna in series w ith the
lead-in cab le <lnd incl udes a fil 
ter fo r send ing 12 VDC through
the cabte. C<ln be us ed o n l y f o r

rec e iving unless you put a T R swi tCh at t h e a n t e n n a.
Availab le with your c h o ic e of VHF . BN C or type "N"
receptac les . E sp ec ia ll y use fu l f o r el im in at in g <lntenna l ine l o ss
and thereby improving signal-to-no ise ratio of w eak signals
such as t h o se fro m weather satelli tes at 137 M H z
Price: ' Add $ 10 .0 0 to ole -a-oo s.

I • •

HOW TO ORDER:
All the pre-amps on t h is page are availabl e only
f ro m Vangua rd Lab s. Inc lud e remitta nce in full
pl us sales t ax if yo u resid e in N.Y. Sta te. Se nd
money order o r ce rt ifie d check for fast er sh ipme nt.
We sh ip at o ur expense by regula r parcel post . Add
80d for special deliv ery o r $ 1.00 for a ir mail for up
t o 2 items.

T h e Mode l 202 us es 2 o f 'r. r .:s
super low no ise J·FE T S in ou r
spec i al circu it board de sig n
which g iv es a min imum o f 20

~~:~S!,-.J§t._.... dB power ga in <It 450 MH z.
., Stability i s such th<lt you can

ha ve m ismatched toa ds w itho u t it osc illating and you can
retune (using the capped openings in the easel o ver a 15 - 20
MHz range simp ly b Y,peak in g f o r m ax imu m signal . A vailab le
tuned to t he frequency of you r choice between 3 00 -475
MHz. 4- 3 /8" X 1-7/ 8 " X 1-3 / 8 " alu m in u m case w ith B N C
recep tac les and power swi tCh .
Model 202 pr ice: $31.95

A ll of our p re-am p s ar e available with a certif ied t est report
st<lt i ng th e actual ga in an d noise f igure as obtained On
He w te r t -Pe ck ard tes t equ ipment and suppl ie d wi th a n OmO 
graph that will g ive y ou the se nsi ti vi t y you Can expect w ith a
g iven noise figure and rece iver bandwidth .
Pr ice : Add $3.00 to pre-amp.

. . . . . . . . . $ 19 .9 5

All pre·amp s On th is page are f o r operation On 12 VDC an d
d raw approximately 5 to 2 0 mao A vai lable f o r 6 vo lt s on
spec ial order. Sta ted dB ga in f igu res are f o r power gain across
50 ohms in p u t an d outpu t l o ad res istance.

~~~~~i1i~Sjngle stage. R . F . Pro t ec ted
d ua l -ga te MOSF E T. 4 m in iat u re
tr im mer s f or tunin g a n d imped
ance match ing . Al um inum case
w it h feed ·thru solder t erm in a ls.
Provision for m anua l ga in con

tra / or AG C . T uned to the frequency of your choice from
135 MHz to 2 5 0 MHz wit h 2 - 4 MH z bandwidth . S upp l ied
w ith m o unti ng k it fo r insta lling in sid e o r outside you r
r ec ei ve r .
Model 10 1 pr ice :

NOTE:

lo w no ise
J -FET ra ted b y T .I . as t y p ica ll y
1. 2 d B N .F .@ 1 5 0 MHz (transis 
tor data c u rves supplied w it h
unit) and guaranteed by ou r lab
to gi ve under 2 dB ac t ual N .F.

in o u r c i r cu i t . Transistor is mounted in a socket w ith go ld
p la ted co n t ac t s. 4 p rec isio n t ri m m er s m ake possib le tu ning
for optimum desired r esu l ts o ver a w id e ra nge of c o nd i t io n s.
We supp ly it tuned f o r mi n imum noise figure ac r oss 50 ohms
in p u t an d o u tput re sistance. Fu tfy shielded in a luminum Case 1========================1
w ith f eed -tt u-u solder t er m i na l s. S upplied with mounting k it
for instal li ng inside or o u tside your rece iv er . Tu ne d to t h e
frequen cy of y ou r cho ice from 1 3 5 M Hz to 2 5 0 MHz w ith
ap p rox imately 2 - 4 M Hz bandwidth.
Model 102 p ri ce :



NOTE:

COMING SOON: .0005%crystal control
for 2 meter transceivers for less than25.
per channel! Watch for our ads in 73
Magazine.

HOW TO ORO ER:

Al l the it e m s o n t h is p age a r e f o r op e ra t io n o n 1 2
V DC . See b ac k issu e s o f 73 Maga z ine for some of
our o the r p roduc ts. St ill ava ilab le a re o u r
F M R-150-A at $ 8 9 .9 5 a nd a lin e o f f req u e nc y
scale rs sta r ting at 599. 5 0.

rnoo er is s im ila r
in appear a nce t o ou r
Mo del 407 b u t uses 2
lo w n o ise J -F ETS in
ou r sp ec ia lly d e signed

"';;_"::;:j~""'''- R F 'Stage w hic h is
:, t un ed w it h h ig h -Q mi-

n ia ture trimm e rs. The
mi xer is a spec ial d u'a l-ga t e MOS F ET mad e b y
RCA to m ee t ou r req uire m e n t s . T h e osc illa t o r
uses 5 t h o ve r t o ne c ry st a ls to re d u ce sp u riou s
resp o ns e s an d ma ke poss ib le f ew e r mu lt ip lie rs in
t h e osci lla tor c h a in whic h u ses 1200 M H z b ip o 
la rs for maximum ef f icie nc y . A vai lab le w it h you r
c ho ic e o f inpu t f req u e n ci es f rom 3 00-4 7 5 MH z
a nd output fr equenc ie s fr o m 14- 2 2 0 M H z .
U sab le ba n dwidth is a b out 1% of t h e inp ut
f requen c y b u t ca n b e easily re t uned to co ve r
mo re. T his model is n o w in use in m a n y
sop h istic ated app licatio ns suc h as a c o m p o n e n t
of a co mmunicatio ns link fo r rocket lau nchi ngs.

State model, input a nd output f req uencie s and
band w id t h w h er e applicab le . R emi t in f u ll , inc lu 
ding sa le s ta x if you re s id e in N . Y. S tate , d irec t
to V a n gu a rd L ab s. Pr ices in c lu d e p o st ag e by
regu lar p a rcel p o st. For ai r ma il or spec ia l
de livery incl u d e e x t ra amo u n t , exce ss w il l be
ref unded .

Model 4 0 8 p r-ice : _ $ 51 .9 5
.0 0 5% c rystal includ ed.

• 11 c ry st a l-c o n tro l
led c han nels . • A va il 
ab le in your cho ice of
frequencie s f rom
13 5 - 2 50 MH z in any
on e segmen t f ro m
1 - 4 M H z w id e . •
• I . F . b a nd width

(c han nel selec t ivity) ava ilab le in you r choice o f
+/ - 7 _5 K Hz or +/ - 1 5 KHz . • S -po le q uart z
f ilte r and a 4 -p o le c eram ic fi lt er g ive s mo re tha n
8 0 dB rej ec ti on a t 2 X c h a n n e l ba ndw idth . • F r e
q uen c y t r imme rs fo r e ac h c ry sta l. • .2 t o .3
p vo lt f o r 2 0 d B q u ie t in g.• D u a l-g at e MOS FE T S
a n d integ ra ted c irc uits . • S e lf -c o n t a in ed spea k e r
and e x t e rna l spea ker ja c k.• Mobi le m o u n t a nd
tilt st a n d . • A nodized a lum . case ,6 " x 7 " x 1 3 /8" .
Mode l F MR -2 50-1 1 price: 135- 180 M Hz $ 109.95

1 8 1 - 2 5 0 MHz $ 119_95
Price incl u d es one .0 0 1% crysta l. A d d itio n a l
c ry st a ls 56.95 ea.

2 A F s tage s w it h tra n 
s ie nt p ro tec t e d du a l.
g ate MQSF ET S g ive
th is conve rter t h e h igh

.- ga in and lo w n o ise you
n eed fo r receiving ve ry

w e K signals. The mixer stage is also a d u al-ga t e
MOSFE T as it greatly r educes spurious mixing
p rod uct s ~ som e by as much as 10 0 dB ove r that
c b tcioed w ith bi p olar mix e rs. A bipolar o scill ato r
using 3rd or 5 th ove r t o ne p lu g -in c ry stals is
f ollow ed by a ha rmo n ic b andpass f ilter . and w h ere
necessa ry a n a d d it iona l amp li f ie r is u se d t o assure
t he co rrect amou nt o f d rive t o the m ixer. Avail able
i n y our ch o ic e of inpu t frequ en cies fro m 5 - 3 50
M H z a nd w ith a ny outp u t y o u c h o o se w ith in t hi s
r an ge. The usab l e b an d w i d t h is eo o ro x . 3 % o f t he
input frequ en c y wit h a maximu m o f 4 M H z . W ider
b an d widths are avail a b le on specia l , o rder. AI ·
tho u gh a ny frequ e nc y co m bi natio n is possible
(incl u d ing co n verting u p ) best results are obta in ed
if yo u c hoose a n o u t p u t f r eq u e nc y no t mo re t h a n
1/ 3 n or less t h a n 1/ 2 0 o f t h e in p u t frequ e n cy .
Enclosed in a 4 -3 /S" x 3" x 1 -1/ 4 " a lu m in um c ase
w it h BNC rec ep t acl e s, pow er a nd anten na t ransfer
switch .
T h o u sa n d s of ou r c o n ....e r t e rs a re no w in use by
sa t isf ie d customers, many o f w h o m are gove rnment
agenc ies an d u n ive rs iti es .
Model 4 07 p r ice : 5 - 2 0 0 M H z _$ 42.95 1- -1

2 0 1 -3 5 0 M Hz $ 4 4 .95 r
Prices in c lu d e .0 05% c ry stal. Addit iona l c rvsra ts
$ 5.95 ea.





Semiconductor Supermart
• MOTOROLA . RC A . FAIRCHILD. NATIONAL . HEP .

DIG ITAL READOUT
At a pri ce
everyone $3.70
can afford
• Operates fro m 5 V DC
• Same as TTL and DTL
• Will last 25 0,000 hours.

SUPER BUYS
709 Op . Amp 59
74 1 Op. Amp ,$1 .1 9
723 V . Reg _$ 1.75
Zener 9 V 50
Zener 12 V _.50
Zener 6 V 50

• Digital reado ut
• BC D t o 7 - Segm ent

Deco der/driver
· 7490 Decade Cou nte r

O nly $8.50

SPECIAL OFFER

DIGITA L BARG AI NS
FACTORY FRESH TTL IC 's

MSDQ47 decod er/d river for the d igita l
readout $3.50
7400 gates . 35
744 1 NI XI E driver , . . $1.95
7490 decade counter $1.40
7475 quad lat ch $1.40
7495 shift Reg $2.00
7493 d ivide by 16 $1.90
74121 monostab le $1.80
7473 dua l f lip-f lop 85

'A.

INSTANT CIRCUIT BOARDS
NO ETC H - NO MESS - NO FUSS CIRCU IT
ST IK is a complete system of com ponent sub
elements and mater ials designed to work together
to produce instant ci rcuit boa rds t hat are as
du rable as regula r ci rcui t boa rds. CI RCU IT-ST IK
ELI M INATES: dr illing, photo work, and etching.
Just stick the pressure sensitive sub-elemen ts
down on pattern G Vecto rboa rd. T hey st ick
down firm ly, w ithstand soldering tempe ratu res,
yet can be picked up and moved for ci rcuit
changes. I n fact , they make bui ld ing projects
w ith integrated circu its and trans istors a real
breeze. Su b-elements are available fo r 8, 10, and
12-lead IC's, dual-in -l ine Ie 's, all t ransistors, pl us
pressure sensitive copper tape , etc. App licat io ns

data available. Three assortments are available:

CS20 $5.50. CS30 $7 .95. CS40 $9.95.

Please add 35d for shipping
CIRCU IT SPECIALISTS CO.
B ox 3047, Sco t t sd ale, A Z 85257
FACTORY AU T HO R IZED
HE P·C IRC U IT -ST IK
D ISTR IB UTOR

POPU LAR le's

Motorola RF amp . . $ 180
RCA % Waud io $3.07
RCA 1 au d io $3.92
RCA RF amp $1 .77
Motoro la % W Audio $1.10
High gain RF amc/ !F amp . . $1 .15
FM IF amp Quadrature det . $2.25
Hard to f ind Bal. Mod. . $3.25
Motoro la 2-Watt aud io. . $2.50
M ulti-purpose w ide-band amp $1 .25
Low noise preamp $1.50
Dual Ste reo preamp $2 .75
FM mult ip lexer stereo demod $4 .9 5

M C1550
CA3020
CA3020A
CA3028A
MC1306P
MC1350P
MC 1357P
MC1496
MFC 9020
MFC 4010
MFC8040
MC1303P
MC1304P

TRANSISTORS
MPF102 JFET . . . . . . . . . . $.60
MPF105!2N5459 JFET 96
MPF107/2N5486 JFET V HF /U HF . $1 .26
MPF121 Low-cost dual gate VHF RF 85
MFE3007 Dua l-gate $1.98
2N5188 79
3N 140 Dual-gate. . . . . . . . . .. . $1.95
3N 141 Dua l-gate $1.86

PL ESSEY INTEGRATED CIRCUITS
GREAT FOR SSB RCVRS AND XMTRS

SL610 low no ise 150 M Hz RF good AGC$S.65
SL612 low distortion IF good AGC . . . $S .65
Sl621 AGC generator fo r SSB rcvrs . . $8 .30
SL620 AGC gen. f or SL630 Aud io $8 .30
SL630 multipurpose audio amp $5 .35
SL640 top perform ing balanced mi xer $10.88
SL641 low-no ise rcvr mixer $10.88

MOST MOTOROLA, FA IRCH ILD, RCA, H EP
& NATIONAL INT EGRAT ED CIRCU ITS ,
FETS, OTHER TR A NSIST ORS A VA ILABLE.
WRITE WITH YOUR NEEDS.

H EK ·2 FET EX PERIMENTERS K IT Contains
HE P-S0 1, HEP-802, HEP -50 , H EP-51 and in-
st ruct io ns for 9 Projects $3 .95



Ixeiting NewProduets

ELE CTRON ICFEATHER TOUCH KEV....

.:::.----------
€NG IN~ ERlNG INC.

0>" tW' "".10 ~oo

5 ~QO

'"

'"'

Com plete ly so lid sta te key eliminates forever
suc h m ec ha n ical p ro b lems as co ntact bounce,
p roper ad just ments and dirty contacts. Designed
especi ally for solid state kevers. A mere touch of
yo ur f ingers p rovid e instant keying of the twin
level key . F inge r touch is detected by a monoli th
ic lev el det ecto r. Transistor ou tputs. Not aff ected
by damp or dry fi ngers. Weighte d to p reve nt
"walk ing". Can be batter y operat ed.
$ 19.95 Co mplete
$22.95 With SPOT Switc h (Required w it h

Memor y-Mat ic 5 00)

Ad van ced marker, wi t h seven selectab le outputs:
5, 10, 25 , 50, too. 2 00 or 400 KHz . Complete
wit h highl y accurate 400 KHz cr ystal. Buffered
oscilla tor. Zero beat hot - s on each marker
position . Harmonics bevon., 150 MH z. Low level
logic used in di vide chain. High noise level
imm uni ty output am plifie r. Engineered t o e lim i
nat e ghost markers. Adju stable to WWV. HF
phone ou t p ut jac k.

Wired , Tested & Calibrated $32.95
Wired , Te sted & Ca librated $22.9 5

(Less ca b inet, switch & batter y ho lder]
Kit. . . . . . . . . . . . . . . . . . . . . . . . $19.95

(L ess cabinet, swi tch & batter y ho lder]

........FREOUENCV MARKER STANDARD

VO'U '"

OATA

~;;;;~~~~ii~~--~M~E~M~O-;'RV .MAT I C 500 KEVER .

At last - a keve r th at aut o mati cal ly sen ds all
code e lements: Do t , dash , do t space, dash space ,
character space an d wo rd sp ace in. an instan t
se lf-sta rt ing, self-com p let in g mode. Advanced
mem ori es re spond to m ome ntary key closures o r
to closures extending t o the end o f the d ot/dash
space w ith a gua ran te e of no m issed or extra d ot
o r dash . Iambic operat io n. Dot a nd d ash memo 
ries , adjus table we igh t ing, jam- pr oof sp acing,
to ne co nt ro l, m o nit o r/speaker, 3. 5 to 85 wpm .
Use an y twin level (iambi c oper ation ) or sing le
level key . $89.50 Complete

•A LL ITEMS SO LD WITH A FIVE-YEAR
GUA RAN T EE and are shipped prepaid .

The ne west and m ost adv anced kever . The keyer
wh ich gives yo u 5 00 b its of storage for automatic
cal ling, con test operation , etc . - just righ t for
on-t he-a ir co ntac ts. Instantly store any m essage,
by keying t he memory at an y spe ed or we ighti ng
ratio . Stored characters can be au tomatic ally
tr ansm itted once , o r o n a repetitious basis.
Com pl ete wit h m em ory near-full and o ver load
a larm s. Indispensable fo r th e seri ous code , con
test o r t raffic ope rato r. Also incl ude s all features
of t he S pace -Mat ic 2 1 listed above.
$1 98.5 0 Co mple te

SEND FOR FREE BROCHURES

DATA ENGINEERING INC.

Box 1245 . Springf ield, V irginia 2215 1



To Tro ubleshoot

FAST &EASY

tn t r o -Pr tce

$ 29.95 Po "paid
A preci s ion engineered professiona l qual ity
el ec tronic test instrument . Id eal for f ie ld o r
be nch servici ng of all ty pes o f C o m m u n ic a t io n s
ge ar.
CH ECK S : sy n c , sweep . v id eo, aud io c irc u it s,
high vo lt a ge supp lies ( DC , AF o r Pu lse), lo w
vo lt age sup p lie s, co ils, c a p ac it o rs, res isto rs ,
tu bes, t ra n si st o rs , d io des, transf o rm ers, speak 
e rs , e t c. W ill locate t rou b le t o 8 p a rt ic u la r stage ,
d eterm ine d ef ec t ive com po nent a nd c a n actu
a lly b e c lam p e d in c irc u it to res t ore ci rcuit
operat ion tem po ra rily in 80% o f c ompo n e n t o r
tub e d efec t s. I d eal f o r l ocat i n g and c o n firm ing
in t erm ittents.

SPEC I F rCA TIONS :
AF & A F S ignal Trace r . RF & A F S ign a l
I n j e c t o r , A C & DC V o ltage Ind ic at o r
0 / 60 / 5 50/20 , 0 00 DC Pola rity In d ic a t o r
60/550/20,000 vo lt s, L a o hm s 0 -5 . Hi o hms
0 -50 0 k - 20 mego hms. T es t s Co nde ns ers,
.0 0 0 25-12 rnf-d., Test s R es isto rs 2 ohms-2 0
megohms, 2 Capac ita nce S u b ra nges .0 1 -. 1 &
4 -4 0 mfd ., 3 R e sis t an ce S ub ra nges 5 0 -5 0 0
o hm s, 5 k -25 k, 100k -l meg.

T h e Mad e l CT-l f e atu res a b u ilt -in electron ic
p ower supp ly p rovid ing BOTH A C and DC Test
Voltages in a sp ecia l c irc uit w it h highl y sensi
t ive NE ON typ e lea k ag e in dic ator. The CT-l
perm it s q u ic k, ac c ura t e t e stin g o f c o n d e n se rs
fo r le a k a ge or sh ort s w it h act u a l DC vol t a ge
applied a n d read ily in d ic a t es intermittent
OPEN c o n d e n se rs wi t h A C ap p lie d. S e tf -re qu ta 
ti ng p o wer supp ly ci rc u it p ro vid e s tapered
fo rming c u rre nt t o su it partic u lar req ui remen ts
o f c a pac it o r u nder test. S pecial c irc u it re-forms
a n d p o la r ize s el e c t ro ly t ic and tanta lytic ca p aci
to rs u nder test. Hi gh sensi tivity pe rm its deter
minat io n o f c o n de ns er d ie lectric b re a k down
before le a kag e ca u se s m a jor shut-daw n.

SERVISET MODEL E·C will o u t 
perfo rm an y tester of its size ,
weig ht, & price ANYTIME -ANY 
WHERE .

ON LY$16.95postpald
Capacitance Range: .0 0 0 2 5 - 1000 mfd.
S ensiti vi t y : Over 200 MEGOH MS

Dealer Inq ui ries In vited

IDEAL fo r: Professionals, Amat e ur Repa ir men , Ham Radi o Operato rs, STUDENTS, appliance re pa irmen ,
etc. Will co m ple me nt yo ur existi ng e qu ip me nt and w ill ou tperfo rm other testers cost ing many t imes mo re.

30-DA Y UNCONDITIONAL MON EY BAC K GUARANTEE, 90 DAY PARTS WA RRANTY
ORDER TO DAY
Manufact u red b y

LEEELECTRONIC LABS, 88 Evans Street, Watertown, Mass. 02172

LEE ELECTRONIC LABS•• CO.
88 Eva ns Street
Wa t ertown. Jl1:assachusetts 02 172 Jf,

$ 1.0 0 , off any
an d A LL LEL equ ipm ent

(limited time only)
Buy BOTH & SA VE $2.OJ!!

Please rus h me :~
( ) E-C at $29.95r ""; Name. = ----'''- --'--_ _

( ) C-Tat $16.95 \ Stree t--,.r"':'::~=-:........:------!-!..-.-

( ) Free information \ City /_ :::-''- _

) I enclose pay men t in full" State --- - --cp -'-= :.Zip _
) Send C.O.D. and I will pay postage.



I~jA fWJWl
I he GAM Line
Famous for POWER
11• . powerful performance,
!

VHF/Antennas

BASE/MOBILE 1
144 to 160 MHz fI

3.7 db _ 11
~R TG-2

~ 3.7 db

GAIN OVER ISOTROPI C RAOIATOR

4~ fJedwllirJ inc

J ~ 191 VAR NEY STREET
MAN CHESTER NH 03102
TEL. (603) 627-1010

TG-4-MS
6.7 db

MP-34
6.7 db

In System Performance

Mobile ' 'v,

TG-2-R List $30 .00
TG-2 List $20.50
TG-4-MS List $50 .00
MP-34 List $33.50

14.9 dbDmni-Directional Gain

•

3.7 db

TG-3 List $35.20

6.7 db

TG-3-S List 566.00

List
$95.00
8.2 db

MODEL
TG-5S



Adjusta b le deviation contro l - 3 t o 16 KH z.
Sen sitivit y - Better than 0 .4 J1V 20 db q uieting.
Match ing po we r supp ly avail able w i t h discri mi -

nator mete r.
Current - Low power 1.2 a mp. a t 13 .5 volts.

High power 2 .1 amp . a t 13 .5 vo lts.
Crys tals - sup plied w ith 3 channe ls.

TWO NEWENTRIES IN THE 2mFM FIELD
Ad irondack Radio Supply, Inc. is happy to announce the introduction
of the latest in 2 meter FM gear.

Mode! IC-20 w it h the fo llowing featu res:
Ma nu fac tu red by a p io neer ma nu factu rer of 2

met er FM gear.
2 ou tpu ts - 1 w att and 10 watt.
12 Channe ls - twe eki ng co nd enser on both

t rans m it and rece ive c rystals.
RF me te r.
S me ter.

IC-3P power supply S49.50 Net IC·20 (as shown above) 5299.00 Net
Model IC·2 1 w ith th e fo llo w ing fea tu res :

24 Chan ne l capa bilit y .
A new h igh - very usefu l in these days of new

repeater s go ing o n th e a ir co nstan t ly .
F ro nt pa nel - P.A. tune co ntro l - a real advan 

tage to get ma x im um o utpu t .
Separate S and d iscrim inat or me te r ± 5 KHz

pane l.

R.I.T. - co n t ro l on rece ive - e ither 1 wat t o r 10
watt au tc u t .

S and SWR met~r co mbined.
Re mote V FO pluq.>
12 vo lt DC or 11 0 vo lt AC ope rat io n.
AC a nd DC cable supply .
Disc rim inato r meter - a real add it io n.
Crystals - supp lied w ith 4 c hanne ls.

B oth of these supe r b units are m an ufoc turea by
In o ue Com mu nication Eq uipmen t Corp. o f Os aha,
Jap an , already well kn o w n to 2 m eter Fill us ers.

Send you r o rde r today.

IC·21 $389.00 Net T his is an enti re ly new approach in 2 meter FM
gear. J ust imagine 24 cha nne l ca pa b ilit y , SWR met er
and S m ete r, p lus netti ng co ndenser o n eac h tr ans
m it and transcelve crys ta l, p lus ma ny other feat ures
origin al w i th this un it .

AD IRONDACK RADIO SUPPLY, INC.
18 5 West Main Stree t , Ams ter da m New Yo rk 120 10



A1ann
CHRIIMA SPfCIAlS

GENERAL ELECTRIC MOBILES comp lete with accessories
ME 13 40-50MH z 30Watt 6/ 12 Vibrato r Supplv $99
ME 16 40 -50MH z 60Watt 6/1 2 Vibrat or Suppl y 119
ME 33 150MHz 30Wat t 6/1 2 V ibrat or Supp ly 109
ME 36 150MHz 60Watt 6/ 12 V ibr ator Suppl y 129

WHILE THEY LAST
KAAR Model OT76 150M Hz 120Watt Out put Mob ile all t ransist orized
except 8624 Final Output

New in original factory carto ns, no factory warra nty

Complete wit h manual $299
6 Channel Kit f or OT76 ,. , . "" , " . " ' " , . . "" ,,, ,39

'.

We thank you for your patronage during 1971, and we sincerely hope you
willgive us the opportunity to serve youin 1972,

We are going to move into larger facilities in 1972, Watch for ournew address
in comingissues.

WRITE FOR FREE CATALOG

Mann Guarantee
Mo ney refu nd ed w i t hout quest ion if ec uip
ment i s ret u rned w ithin seve n days from
shipment, un d a m ag e d , freight p re pare.

Condit ions of Sale
Unle s s otherwise s p eci fied , e quip m e nt is
use d . a nd is so ld as -Is . All it ems s h ip ped
FOB Ta rz a na , Ca liforni a . Crys ta ls, ovens .
anten n as not in clude d un less speci fica lly
sl at ed in cata log . AU equ ipm ent i s so ld on
11 trr s t -corne . firs t ·s erved basis.

Mann COMMUNICATIONS

18669 Ventura Blvd.
Box 138 Tarzana, CA 91356
(213) 342-8297

2837 North 24th Street
Phoenix , Ariz 85008
(602) 955-4570



Jim Mann

Jim Mann II Tom Hicks

Bob Kranhold

FROM AA
/rtann COMMUNICATIONS

18669 Ventura Blvd .
Box 138 Tarzana, CA 91356
(213) 342-8297

2837 North 24th Street
Phoenix, Ariz 85008
(602) 955-4570



$389.95 SHIPPED POSTPAID!
INCLUDES 146.94 MHz CRYSTAL

~-2~Rigs in net
THE CTR-144 by COMCRAFT

FIRST AM-FM TWO METER TRANSCEIVER

No longer. is it necessary to choose between
AM and FM on two meters. Now you can have
both in one com pact unit. Join the gang on
the new FM repeaters yet still be abl e to "rag
chew" with old friends either AM or FM any
where in the two m eter band.

M A D E I N A M E R ICA

ALL SOLID STATE - NO TUBES

COMPARE THESE FEATURES ------,
TRANSM ITTER:

• B ui lt-in V FO (F req ue ncy c o nvert ed for etebtntv - )
• AM a nd FM bot h c r y s t a l a n d VFO
• Four t ransm it c rysta l positions (8 M Hz)
• 12 w a tt input A M and FM
• High level t rans mi t ter m odulatio n o n AM
• B a ndpass cou p led trans mitte r r eq u i ri ng on ly f ina l tune a nd load
• Three internal t ra nsmi t crysta l sockets wit h t rimmers f or netting
• O ne transmitt er crysta l sock e t o n t h e front p a nel

RECEIVER: "

I enc los e $389 .95. Please sh ip a CTR-144 and Manua l.
I encl os e $2 .50. Please send CTR-144 Ma nua l onl y.
Ca lif . res id ents add 5% sa les t ax .
Please sen d ill ust rat ed brochu re and access ory list.

I
1

I
1 0
1 0
I
1 0
I FROM: NAM E _

I 73 STR EET' _

L~~~TY STATE==-":IP---==. J

ru.s , ONLY

• Double conve r sion
• C rystal con t ro ll ed fi r st conve rs io n
• M OS F ET rec e iver f ront -end
• I ntegrated ci rcuit limiter a n d disc riminat or for FM
• En v elope detec t or a nd series gate n oise c lip p er for AM
• Built-in s quelch for bot h AM and FM

GENERAL:
• Sepa ra te t ra nsmitter a nd receiver tuning
• Bu i lt-i n 11 5 V A C p ower supp ly
• Direct 1 2 V D C o p era t io n for m obtte o r portable operatio n
• O pt iona l portab le rechargeable s nap-on b at tery pack ava i lable
• "5" Met er al s o u sed fo r trans m i tte r tune up
• Mi l itary sty le g la ss ep ox y circuit b o ards
• A nod iz ed let t ering and fro n t pa nel
III Baked epox y f in i s h o n t he c a binet

DIMENSIO NS:
• 1 0 :!A " W x 6l/.;" H x 71y2"D

·VFO ope rates from 7 to 9
MHz and is converted to 72 t o
74 MHz using a 65 MHz crysta l
os ci l lato r. 72 to 74 MHz is then
dou b led to 2 mete rs .

THE CTR·I 44 IS AVAILABLE

FACTORY DIRECT



2 meter FM
Mobility at
unheard-of
Savings ~,~~ :j; " '

'·' it ·'If-<:.~ . "!IIIIJ!'~,Y"'",;~~';;t ,11'
;;,~w ,

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

Only $49.95 COMPLETE-Not a Kit 90·Day Warranty

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

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

• Already have a 2 Meter FM rig? Increa se
yourfun, save insta llations and removals
of your high priced mobi le r ig wi th a
low-cost second rig.

• Wa lkie-Talkie compactness - glass epoxy
printed circuit board is only 3" x 3Y2".

SPECIFICATIONS,

Mike Pre-Amp: high impedance
input. integrated circuit.
Operates anywhere bet ween 12
and 16 volts DC.

4.0 kHZ frequency deviation
typical. ' ·Watt DC input to
tmat transistor

Order Your FM·201 Transmitter Module Today!

LM·210 10 Watt POWER Amplifier Module $29.95

AVCOM, Inc.
r.o. BOX 29153 COLUMBUS. OHIO 43229



You Can't Buy These Exclusive Brands
Just Anywhere - Only at Our 1200 Stores

-1
........ ..
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All ied AX·190 Ham Receiver.
The " professional" additi on to
any Ham Shack I l 1-band crys 
tal-cont rolled cove rage of 3.5 to
30 MHz. "Blank channel" pro
v is ion for spec ial ized mon itoring
from 3.5 to 10 MHz. Every solid
st ate featu re for AM/ SSB/ CW
reception , user-designed con
troIs for easiest operation any 
where ! Has 25/ 100 kHz cali
brators, 200-Hz visual dial ac-
curac y. A Ge, WlnlCRYSTAlS

AN L. better than 24995
500 Hz per hour
st abil ity. A honey . Plus Speaker

AX·190/ SX·190 Speaker 19 .95

Allied SX·190 Communications Receiv er. Every feature of the AX- t90 above , but
fo r coverage of wor ldwide shortwave. Two " blank" channels! WITH CRYSTALS 24995Plus

speaker

Allied "Patrolman PR()..7" Auto
ma t ic Scanning 'VHF Monitor. Check
the " Act ion Airwaves" with the fin
est under $100 rig on the market!
Automatic scanning of up to 8 crys
tal-controlled channels between 148
and 174 MHz, crysta l fil ter, latest
FETI IC ci rcuit. Automatic or manua l
selection , 2-second scan delay to
prevent missed call-backs. DC gated
squelch. special channel " lock-out "
butto ns. more. Dua l- 95
powered for car . home . 99

Realist ic DX·150A Communicat ions
Rece iver. Great for any Ham Shack.
pri ced low enoug h fo r the beginning
SWL. FET and mechanica l f ilter pull
in stations from allover with start ling
cla r ity, 11 front-pa nel control s for
complete operating coverage of 535
kHz to 30 MHz; illum inated band
spread for 160-10 meters and separ
ate loggi ng scale. OTL aud io and
buil t- in speaker for really clear sound,
fast and slow AVC. variable pit ch BFO.
and casc ade RF stage. Battery, AC or
12 VDC operation

- k e e p i n to u c h 11995with anywhere from
anyw here !



Radio Shack and Allied Radio- The
Nationwide Communications Supermarket!

495
Cass ette

350
LP

~

and
ALLIED RAD IO STORES

!;{ TANDY CORPO RATIO N CO MPANI ES ~

2725 W. 7th SI. • Fort Worth, Texas 76107

Ht E VIS IO N

INTUFU EfU E

~lIiIllll!'Ji",J"·~·'i!tU

995
IE!

FREE
Catalogs!

S ee what' s REALLY
new in elec tronics !
Get your copies a t
our store near you ...
tind us in the phone book.

IQLow-Pass TVI Fil t er . interference
fr ee tran sm ission and reception. At
tenuat ion sta rts at 4 1 MHz. is 3 dB
down at 43 MHz. 6 dB at 45.5 MHz.
25 dB at 54 MHz . Insert ion loss is
only .25 dB. Metal housing.

[f:l] 2·Position Coax Switch . Perfect
fo r dual anten na setups . Instantly
sw itc hes from one antenna to an
other without changing leads. Handles
up to 500 watts powe r. Compa ct, for
any in stallation !

[E] 6·Position Coax Switch. Rotary
shorting switch handles up to 4000
watt s peak envel ope pow er. Lets
you hook up six antennas to a single
tr ansmitter. Speeds band swttchlnq:
simplifies antenna com parison s.

~ Code Pract ice Oscillator. Low
co st aid fo r beginners or expe rienced
CW fans. Tone and light signals.
self-co ntained speaker pitch control.
Increases speed and accuracy 
helps you become a "big-time " CW
operato rl

~ Cod e Course. Easy-to-foll ow les
sons designed to advance you quick
ly to a speed of 15 wp m. Wi th bas ic
code book. Take you r choice of 12
lesson cassette or to -les son 33 V3 rpm
record.

!AI Antenna Tun er . Matche s trans
mitter and antenna impedance be
tween 10 and 1000 ohms. Handles up
to 500 wa tts of RF power. Posit ive
coax con nec tors.



Gated Calibrated Marker Generator

Th e K·OSC.-G l is a gated gen erat or o n and o ff 3
t im es per second making it easily recogn ized on
todav's crowd ed bands. Fre quency - 1 M H Z .
100 KHZ, 50 KH Z, 25 KH Z . Accu racy - H igh
Preci sion 1 MHZ xtal., 001%. Gate t ime - 3
Pulse per second. Harmon ics - up to 200 MHZ.
Output - Square wave 3 .5 PP. Electrical Descrip
tion - All sol id state, p r inted c ircu i t o n 1/ 16 "
glass boa rd . lCs 2 gates, 3 d ividers. and 1
tra ns isto r. A ceramic t rimm er allows ze ro -beating
WWV . Physi cal descr ip t io n - T he K-OSC .-G l
Ge nerators are sma ll, st ructu ra ll y r igid y et l ight
w eigh t instruments wh ich are designed for po rta
b i l i t y . The instrument is encl osed in a 3 co lo r
viny l covered meta l & p last ic cab inet . Dime nsions
are 2 3/8" x 5 l /S" x 6" .

K·O$C-G 1 Wired and Calibrat ed 545.50
K·O$C·Gl K Kits al l par ts and case

lIess batteri es ) $35.50

KD -l0 PRESCAl ER
T he mo de l KD-lO is
a sensit ive p resc are r
w ith a d ivide-by-t e n
scal ing fac tor. T hi s
p resca ler is designed
to ex te nd the range
o f the ma ny su rp lus
1 meg . cou n te rs. It
has a fro nt end sen 

sit ivity of ,0 5 vo lts, and flip -flop speed o f 20
MHz. Has a squa re wave ou tput of 2 ,5 V PP .
KD-l0 has its ow n buil t -in powe r suppl y (regu la-
ted} . .

KD·l0 ·K k it ....:: Boa rd an'd all part s (except ca b i-
net and coa x connectors). 522.50
KD-l0 Com plete with ca se and te sted $33.50
Cabinet and coax connect ors (Sam e ty pe ca bin et
as K·OSC.-G1). $7.50
KO·100-K kit - Board and all parts (except
cabinet and coax connector s). S25.50
KO-10 0 Com plete and tested S36.50
KO-l00 Divid es by one hun dr ed fo r use w ith 10 0
KHz cou n ter.

HEP 170 2 .5 A l000V 10/$3 .50 2 0 /$ 6 .0 0
I N 9 14 S ignal Diodes 10 /$ 3 .00 2 0 /$ 5 .0 0
7490 Decade Counte r $2.10 5 /S 1.00
744 1 Decimal Decoder/ Drive r . $ 3 .10 5 /$ 15.00
UL 9 14 Ga te . . S .55 10/$ 5_00
UL 923 JK Flip-F lop ., , $ 1.50 10 /$ 8 .0 0

DECI MAL COUNTI NG & READOUT KIT
K·DCU 's ar e sma ll
readout k its w h ich
i nc lu d e arn p erex
tubes, 7490 divid 
ers, 74 14 1 decoders
and c ircu it board .
Th e tubes an d IC 's
may be pl ugged or

so ld ered in as you desire . Boards ar e 1 1/8 " x 3 " ,
S l / S" x 3" an d 8 l / S" x 3".

K-DCU -1 Kit 1 t ube. Boa rd and IC 's . _ . . $ 12.50
K-DCU -5 Kit 5 tubes. Bo ard and IC's $55.00
K-DCU -S Kit 8 tubes , Boa rd a nd IC's $SO.OO
IC Socke ts for above @$ .50
Amperex t ube socket s
(sold w it h board o nly). , , . , @$ .6 0

KE 0-4 & 5 Oscillator 100 KHz 50 Hz 25

100 KHz 50 KHz 25 KHz RTL ci rc u it fo llowe d
by 1 stage am p. Used fo r ba nd edge marker ,
cloc k d rive r for d ivide rs belo w, Driver for 10
KHz di vide r audio fr equency interp erla r to n . et c.
Power req u ireme nt 3-3 .5 V 12 ma o d eliver 2 V
PP. Will operate as low as 2 V DC .

KEO -4 2 %" x 4" glass bo ard w ired. tested a nd
Cal : _ , $ 15.95
KEO -5 MHz 2%x4 " bo ard Wire Test Cal.. $ 15.95

KED-l & 2 Oivider Boardsand Sockets Kits

TTL Divider boa rd 10 MHz to 1 Hz desi gned to
use w it h KEO-4 o r 5 cloc k fo r co un te rs o r
ma rker. Power req u ireme nts 4 .7 5-5 .5 VDC _ 30 0
rna . uses S N749 0 ICs.

KED-l 4 l /S" x 2" glass board 1 MHz t o 1 Hz or
100 KHz to 1 Hz (wi tho ut sockets or rcs) $ 4 .0 0
Sam e as a bove w ith socket s & ICs $1S.5 0
KED -2 4 %" x 2" glass board 10 MHz to 1 Hz
(with out socke ts or ICs) $ 4 .50
Same as ab o ve w ith soc ke ts & ICs $22.00

ENTERPRISES
1401 North Tucker, Shawnee OK 74801 Ph: 273-1 598



IT'S ONE
FORTH

a~

ROAD!
Here 's what the amateur op era tor has

been looking fo r.
It's new, a ll new! It's a State-of-the-Art, a ll

solid sta te 2-mete r ham rig which we de sig ned,
we built, we tested and we priced the Simpson

way . low.
PUT THIS BABY IN YOUR CAR! THE EASY WAY!

Time was when you had to mod ify to go mobi le.
Not with the model A! It's a s mobile a s its na me.

Enjoy 2·meter mobi le o lon g with the thousa nds of
oth ers who ore e njoy ing t his fa st .growing part of

amateu r radio .

2.METER 'AMA TEUR BAND.

VHF-FM

"MODEL AU

PRICES& SPECS ,SUBJECT TO CHANGE WITHOUT NOTICE

TUNING fREQUENCY RANGE, 144. 148 Mhz.

FREQUENCY STABILITY, 0.001 %
(h om - 30 ' to + 60 C)

NUMBER O F CHANNElS: 4 Inde pe nde nt
se lecto r switch

USABLE SENSITIVI TY: 0 .5 uv or less for 12 db SINAD

SPURIOUS RESPON SES ATTENUATION,
Grea te r than - 60 db.

AUDIO OU TPUT: 2.0 wa tts with less than 10 %
distortion .

• COMPLETE WITH MICROPHON E,
MOUNTING BRACKET, CRYSTALS

• CHANNEl ' ~146.34·146 .94

• CHANNEL 2 - 146.94 ·146.94

AMATE UR NET PRICE

fo b Miami
(INClUDES 1 PAI R CRYSTAl SI

• Ove r-size fro nt mounted spea ker
Press-tc -tc lk microphone with coil cord
SV2 in. wide x 2V2 in. high x 11 in. deep

• G·10 glass epoxy boa rds. POWER OUTPUT, 6 watts into 50 ohm

S ISIMPSON
8 2295 N.w. 14th si

ELECTRONICS, I N C .
• Miami, Fla. 33125 • Ph: 633-3261



TWENTY TWO STAR PERFORMERS
IN ONE FAMILY...HIGH POWER
FM AMPLIFIERS BY TEMPO

CT445-30
1 or 4W input . .. minimum 30W output. 450 MHz UHF.
Same features • • . same superior qualit y as CT 1002·3,
including low loss solid state antenna switch. Ideal for
use with 1 watt handi-talk ie or other low power UHF'
t ransceivers.

Only 61/," x 3%" x 3", yet contains all the features of
the CT 1002-3 and provides a minimum of 80W output
and typically 90W. Price $160.00

C.CT252·A2
Unbelievably small . . . but outperforms many of the big
ones. l W input delivers an easy 25W power output.
Only $B5.00

MODEL POWER POWER BAND MODEL POWER POWER BANDNUMBER INPUT OUTPUT min. NUMBER INPUT OUTPUT min.
CT6-30 1 to 10 W 30W 6M CT252-A2 lW 25W 2M
CT6-60 1 to 10 W 60W 6M CT352-2 BW 30W 2M
CT6-l00 1 to 10 W 100W 6M CT 1250 25 W 100W 2M
CT1202-2 . 25W l 25W 2M CT 220-20 4 W 20W 220 MHz
CTlO0 2-3 5-10 W 100-120 W 2M CT220-40 4W 40W 220 MHzCT602-2 5-10 W 60W 2M

CT220-80 4W 80W 220 MHzCT 602-B2 lW 60 W 2M
CT 802-2 5- 10 W BO W 2M CT445-1 100 mw to 300 mw I W 440 MHz
CT452-2 5-10 W 45W 2M CT445-5 200 mw to 1 W 5W 440 MHz
CT452-B2 IW 45W 2 M CT445-15 I to 5 W 15W 440 MHz

CT445-30 1 to 10 W 30W 440 MHz
CT445-50 1 to 10 W BOW 440 MHz

A. CT 1002-3
A true powerhouse. l OW input gives a guaranteed 120W
output (In fact. typical output runs as high as 140W).
Operates directly from a 12 VOC power source. Antenna
switching is automatic when as little as 1.5W of RF drive
is applied. The amplif ier incorporates Balanced Emitter
transistors and state of the art design practices, making
it virtually immune to destruction due to high VSWR or
misleading conditions. Features include THREE 40W cut
put t ransistors plus one 40W driver t ransistor, low loss
input coax connector (complete with RF cable), low loss
solid state antenna switch (.5 db or less typical) and
Spurious response: - 60 db typoAll amps include a built
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. Only 9%" x 4" x 3" ,
the CT 1002-3 can be installed almost anyplace. 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: 5-15W for l00-140W out.
Price $220.00

B.CT802-2
A superior quality VHF FM two meter power amplifier.

11240 W.OlympicBlvd.,losAngeles, Cal if. 90064 213 /477-6701 Mra'&V'J'!&raVlAw-
931 N. Euclid. Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679·3127



IT'S NEW...lT'S UNIQUE...THE
TEMPO CT 220TR .
AM/FM TRANSCEIVER

solid state. 220 to 225 MHz operation. Transmitter: Posi
tions for 5 internal crystals (not supplied). 1 external
crystal position and VFO input. Power Output: 4W FM,
l %W AM. FM internally adjustable to 15 kc. Power
Requirements: 13.8 VDC XMT 1.2 amps FM .5 amp AM ,
25 rna Stby. Receiver: Tuning meter for AM and FM..6
micro-volt for 20 db Qu ieting. Tunable or pre-set to five
internally adjustable frequencies. FM is detected by
limiter discriminator, 6 db at 15 kcs.
l W audio output - 5% distortion. Double conversion,
10.7 MHz and 455 KHz. ACCESSORI ES AVAILABLE: PI;
Power Supply & Speaker. Internal amplifier to increase
output to 20W FM and 8W AM. External high power
amplifiers for FM operation. (CT 220-40 or CT 220·80
suggested.) Introductory price: $179,00

-~

More ex citing items coming from Tempo CT
CT Solid State Repeater: 220MHz. 110VACor 12 VOC
A superior quality repeater, priced well below all others
.•• offering true emergency operation. A 12V battery is
maintained at full charge, takes over automatically in the
event of an AC power failure.
FEATURES: Transmitter power-20W output. Receiver sen
sitivity is .5J.1 ¥ tor 20 db quieting, has 6 pole monolithic
crystal filt er. minimum spurious and image rejection 70
db. Front panel discriminator monitoring meter (calibrated
in Kc) . Provisions for loca l mike, local speaker included.
Standard 19" rack mount, 8" high. Transmitter & rece iver
encased in separate shielded compartments. Requires 2 ...
antennas and 12V storage battery.(available in spring)
CT2 Meter Transceiver:
Same specifications as 220 repeater.
CT 2 Mete r Repeater: 8W AM. 15W FM.
Crystal controlled and tunable receiver..35uV sensitivity.
Provision for toneburst. 10.7 MHz crystal filter results in
70 db spurious and image rejection, adjacent channel
selectivity, 70 db ~t 30 Kc. 11 channe,l t ransceiver.

CT 450 MHz Transceiver. 4W FM Specifications
essentially same as 2 meter transceiver.

CT220-80

Another fine 220 MHz FM amplifi er. 4W input/SOW
power output.

CT 220TR
Don't let its small size fool you (it's only 7" wide). This
little giant outperforms its big brothers. Look at these
specifications . . . then look at the low price. Completely

CT220-40

A superb litt le 220 MHz FM amplifier. 4W input/ 40W
power output.

CT 100BP
High current regulated power supply. 17 amps at lZ .8V,
includes speaker.

CT 220-20 AM/FM Amplifier
A truly significant newamplifier, the CT 220-20 measures
only 6'12" x 2" x 3". Operates from a 12 VDC power
source. Antenna switching is automatic when as little as
lhWof RF drive is applied. Incorporates Balanced Emitter
t ransistors and state of the art design practices. 4W
input provides lOW output on FM. 1YzW input provides
8W output on AM. May be used anywhere in the 220
MHz band without the necessity of retuning.

11 240 WOlympiCBlvd .Los Angeles. Calif 90064 213/47).6701 Mra~~7&raVlAro·
931 N Euclid. Anaheim, Calif 92801 714 /772·9200
Butler, MISSOUri 64730 , 816/679·3127



T The Only
monilor receiver
you'll ever need

$139.95*WITH RF MOOULETO COVER ANY ONE BAND

$159.95* WITH RF MODULES TO COVERANYTWOBANDS

ALL-NEW 8eapcatDI
LATEST FROM THE ORIGINATOR

Meets present and future needs in any locality . Scans any 8
freq uencies in anyone or two publi c safety /business bands
low, high, UHF. Interchangeable plug -in RF module for eac h
band.• Complete band coverage with out the fr equency spread
limits of other makes. Any mix of frequencies in two bands with
out wiring changes . Built-in 3" x 5" front speaker . American
built and backed by Electra, orig inator of the scan ning -monito r
receiver. Fast factory service if ever needed. Complete with one
or two RF modules, mobile mount ing bracket and cord for 115
VAC and 12 VDC . See it! Hear it ! Now at bette r dea lers.

* Plus crystals at $5 each. Additional RF modules $20 each.

E OoE9t"n....n.... CORP ORATION
CUMBER LAND, INDIANA 46229



BC -6 4 5 TRAN SC E IV E R 15 tubes , 43 5
to 5 0 0 Me, Ea si ly adap ted for 2 ""IilY
voice o r co d e o n Ha m, )'Io bi le , Televt
sion Experi mental. a nd Cit iz""ns Rands.
With tubes, less po wer su p p ly in fac to 
ry Car to n. BR A ND N EW ..... $ 16,9 5

,,4
1
•tI.lliJ

A N /A P R · 4 Y FM & AM RU;U VI::R
" FB" f or Sa l.-Jli t .. T rAc k in g! High pll'"
cisi on lab instrument. fo r m onit onng
and m,-asuring fr e q u en c y and r...lat iv t'
si gnal st u- n ll.t h . 3 8 to -100 0 vte , in 5
tun ing ra n ges . For 1 10,- 60 (' ye ll.' AC .
Buil l-in power su ppi)' . Orit.inal circuit
d taeram i n cl u ded . Check ed our. Pa 
teet.
LI K E X fo:W. . . . . SIUI.5 0
A ll tu ni ng u n its .. ,-ailabl.. fOT abo "e . P .U. R.

R ·20 RECEIVER xt ade b y A ircraft Radio
Co rp, works o n l 8 V . indud cs ·1 t u b ...s:
2 {1 2 A W6 , 12AX7, 1 2 A T 7 , S in' H· I /2 x
4-1 12 x 4 ·518 " .
I,I KE N EW $7. 5 0

TV-I O UHF TRANSVER TER 28V . DC
Mad e b y A irc raft R a d io Corp., Co u pl u
U II F Antl' n n a to V H F tra nsmItter a nd
V HF r eceive r , Uses 6 t ubes : 4 15,76 3 ,and
2 / 1;2 0 1, Includes 8 Crystal s ra n lilmg Irom
:!3 3 ,1l Me to 2 57,8 xrc . Size : 1 1 x 4-1{2

tiki!~~\;Y,t \~iM7~~;,~ and c ry stals$ 9, 9 :;

AM ·300 /A IC PUSH PULL AM PLIFIER
-I-lu be PP po we r ampli f ie r with dy namo
to r. works o n 28 V DC . AU lOrnUic gai n
co n trol.
Shpll w 1 15 Ibs. U KE l\"EW ..... $ 3 .9$

•TRANSM ITT E R has -1- tu b es ' WE -3I GA , 2-6 " 6, 7 F'7
R E C E IV E R has 1 1 tubes : 2-9 5 5 , 4 -7 H 7 , 2- 71' 6, 3 -7"7
R E C E IV ER I.F. : 40 Megac ycl e s
SIZ E; 10· 112" x 13-1 /2 " x 4 -1 12" , Shpg wt 2 5 1bs .

SPECIAL P ACKA GE O FFER : BC -(; ,H'''ran sc p i,,'r . D," l<l
mo to r and all ac cessorie s, in cludill j: llwuntin j:. L' III'
An tenna A ssem blie s, control box, t'<.mpl t, t .. spt of ,"o nnc"
to rs a nd p lu !:s . Brand N p w . . . . $ 26 . ~l:>

TG·34A CODE KEYE R , self-contain t'd.
au tn ma t ic, re produ ces cod e p ractice signals
f ro m pape r t a pe. 5 to 1 2 WP M , Built·in
speaker, Bra nd n e w w it h t ec h m anua l, ta k e '
up re e l a nd AC lin e co r d .. . . ,." , $ 2 <1,50
Code practice tapes t o r above P ,U , R ,

G&G MILITARY ELECTRONICS
CATALOG

24 P ,\GES . ,.rd m n w d wi t h Go,·"t S u r p lus F.leelron'" G.... r 
th e Bigitest B.u !:ilin B u '}"s in Am e rica ! It will pay you to
I S E N D 2sjiJfo r ,'our copy - R efund ..d w ith your

fi rst orda.

H E ADS ET Low imp..danCl' , Wit h la rge
eham"is ear cushions, -t-toor co rd and p lu!\..
R ...s. $1 2.50. O UR S P EC IA L P R ICi': $ 2, 9 a
Le ss E ar Cushions . ". , . " " " " , $1.95
Hig h i m pe d.ance adapter f"r a bow ,, $ ,6 9

S l U l 5
S I I .95
$ 14.95
$ 11 ,95

BC -1 206- C RECEIVER Ai~raft Beaeo n R ...•

D~v,,:, ?~~ ~~ni?nOu~~' t~~r~~~e~ t~f'c~n;r~Y. ~
on-o ff s w it Ch and p h one jac k , Vt' ry se n";·
t tve . Compact.
Com ple te w it h t u b es . N..!': W $ 1 2 .5 0

ARC· S V HF RECEIVER, TR A NS).1ITTER,
MODULAT OR 1 00-156 Mc ~
R ·2R ~pceivl'r , Wit.",. Ubes a nd nysta l, e- xc.

¥~2'g f~~~s;" \it t"' ~: ~\'; tl; i';h':'" ,;,;(1;'~}s?~~2 '" ,
Bran d N "w in ori~lIlal carton " $2 1.50
1'-23 U se d , tes s lubes , . . $3.95
MD·7 Mo d u la t o r , w ! lubes, t":\: c , u st'CI$ 10 ,9 5

2 " DC V O L T :\I E T E R Mounts in 2 -1 /8"
hole . F I" n gt' d ia m l' t e r 2 -5 /8 " . T wo sc a le s
0 -1 0 a n d 0-----600. Calibrated for u S<,> o n
stl.' 11'1 p ane j. Standard bra nd . SPi':C IAI.
:-;E\\' , boxed .... Ea c h $ 1. 7 5 2 fo r $ 3 ,0 0

II A ND:\t IK E R ugge d . ht"a\·}' .(luW ('a rbon
ha ndmike ,,,ith p r..ss-to-talk s wi tc h , Eq u ip - ~
ped with 4·foot cord & p h one p luJ:,

S P EC I A L
New , boxed . Ea ch $ 1.88 2 f or 53,25

"fE R lvIS : 25 % Deposit with u rd ",r, bala n ce C .O.D.-or
R emit t a n ce in fu ll . Minimum order S5 .0 0 F .O .B . 1\Y C.
Sub ject to p r io r sale and priel' t' h" nj:" .

D UAL AM PLIFIER h as two in p ut cte
cuits each fee d ing a si ng le 6 S N 7 G T t win
triode a m pli fier. Com plete with 11 0 V 60
ey . pow er su pply u sing 6X5GT rt'c tifier ,
N E W $5 .9 5

AM ,26 / AIC PH ASE IN V E R T E R A MP ,
a- tu b .. p us h putl power am plifier. Ca rbon
m ik .. in put, h i-Io imp. o utput. Wo rk s o n
2.1V DC , Eas ily conver te d to dand y
s -w a u. amplif il' r. Complete with t ubes
and d vnam e tor.
LIK E :-;EW $ 5 .95

BC-605 INTER PHONE A~lPLIFJER Ea sily ~_
converted to home o r o ffic e intercom sys -
tem! Uses p"ir o f 1 6 19 t u b es , deli\'erin g 10 a

wat ts o f a udio pow er . "'f aSSi ~.' 11' const ruction , • J
suitab le for shop s, factories. Fi nest parts I I
used . Cc nv. diagram a n d m st r . incl ud ed , ~

BR A:\O ~EW, m ad e b y Wester n E lec t ric $ 2. 95

BC-603 FM RECEIVER eoO\'e rted fo r oper
a t io n o n 35 to 5 0 xre. Checked o u t ,
guaranteed. LI K E N EW . with t u bes $ 3 9 .5 0

RAY· 3 NA V Y RECE IVER Cry sta l co n 
trolled su per het with dvn . power supply ,
A ud io syst e m d esign ed fo r modu la t ion
fr equ en cies 2 0 Kh z t o 120 Kh z : n u t fo r
voice , T ubes: 6AC 7, 6.'1.8, 6SJ7 , 1 2S R 7 .
West on n u tp u t meter on fr ont pam'!.
!vIn d e l PR6N · 1.1V DC , -Iike ne w , wi t h t u bes . d yn . . $ R.9 5
Mo d el P R7NA - 211V D C lik e new , with tube s, dy n. $ 8 ,9 5

BC .22 3A X TRANSM ITTER 2 5 Watt , CW,
MC\V, Voice. Cr ys tal con tr ol o n- 4 pre-sel ec 
te d chan n",ls, range 2000 t o 5200 Kc by uS('
o f 3 p lu!: in u n i ts . in clu d ed. Co mplete w ith 5
l u b es.
BRA ND NEW in original Case . " . , $27 .5 0

PE- 1 2oAX V ib ra tor Po w""r Suppfv 1 2 /2 4 V DC for above.
:>< EW " _. $ 12.95
PE- l 3 5 A X Dynamot o r Power S upply fo r a b ove.
:SEW "" _, .. . _ .. .. . " , • • ,.,. " " _, . $ 1 4 .95

T G·5 B TE LEG R A PH S E T for code c o m m u -
n ications o r cod... p rac ti ce . Po r ta b le , with 44.. ...-;.
hi nged lid . T w o or more uni ts operate u p to
2 5 m iles apart. Be ll cal l system, 1000 c Ycle
ho w le r. ke y , h eadpiece, ca nvas cast', book.
Si1.e 5 -1 /2 x 5-1 /2 x 10 " . :SEW . " " $ 3 .95

WILL A RD 2 - V O L T STORAGE BATTERY
R a t e d a t 20 "\mp .-ll o u l5. :,>lodl'l 20-2 . n-. ~. '.
c h a r evablc . C o m p act nunsp ill cu n slr u("(i"n_ .
L ilil h t w e ij:h t po lyst}-n'ne contai ner , 3 x -1 x .5
1 "2 " . Sh ip pe d dry, uses sta ndard e tccrrotvte.
S h ip p in!: W.'i!:h l 3 Ib s_ XE\\'. e"ch "", $2.7 9

GIG RADIOElECTRONICSCOMPANY
47 Warren St. (2nd FI) NYC, NY 10007Ph 212-2674605



T RY ANY OF TH ES E MO DERN, COM P R EH EN S IV E LI CENSE BOOK S ON FRE E lO-DAY TRIA L

GUIDESLICENSE

Extra·Clan license Guide·l Alt hougl1 wr itten as a
st udy cour se for the ha m
radio ent hUsiast , muc h 01

AMATEUR the cont ent in this pra c·
RADIO tical guide covers ma teria l
EXTRA i needed to pass the FCC
CLASS 11st.c la ss Radio te lephone
LICENSE I License Exam. Thus, it
STUDY has a gr ea t dea l to oller
GUlDE . anyone desi r ing to ad-

1_ I vance his knowl edge 01en
_ ___~ kinds of rad io commun

ica t ions systems-modula t ion, baildwldth,
spur ious radia t ion, s idebands, transmission
lines, etc. And for the amateur radio
opera to r who asp ires to become one of the
elit e, this book is a must! In fa ct , It's the
only book ent irely devoted to the subie ct.
Begins wit h AC-DC theory and wlilds up
with RF power amps. mea surements, and
RTTY. 224 pps ., 162 illus.
Order No. ~l $7 . 9~ IIilrdbound; $4.9~ p.lper

~G~'~"'~'";'~.'~"~"c,,::Li~~:~eh;:id. in s impl e
AMATEURRAmO everyday lan guage , the
GENERAL lechnica l aspeds of ham
CLASS r a dio c onsi d er e d
l iCENSE Inecessary prerequisites to
STUDY pa ssillg the Gener a l-Class
GUIDE exam . The a uthor ta kes a

~ I
pa t ie nt and persona ble

I.M-'" approa ch. yet gets r ight to
~ the heart of the techn ica l

1L l ~~est~~~s t';;e~,;;afi~', : :~
exam. Each quest ioll Is dea lt with in
d iVidua lly, a nd the answers are expla ined in
depth, but at a level that ca n be ea s ily un·
de rs tood by re lati ve ly ine xper ie nced ,
nontec hnical readers . The tex t follows the
ph ilosophy that learn ing - not memorlz·
ing- Is the key to succ essf ully entering the
hig her g rades of amateur ra dio. Per tine nt
fads are gr ouped into pala ta ble dose s.
Order No. 551 sa.95 IIilrdbound ; $S.ts paper

Novice·Clan License Guide
Gett ing ill Nov ice li cense is
just "bout <I" e<lsy as
!,Illing off ill log....-wllh Ili ls
new stud y guide . All t~

m ystery and conf usion Is
!(lken ou t of Ie..rn ing lhe
t~ry involved in the FCC
exa m. It is simple and
logica l, Iilki,,!:! t he bas ics
of elec t ri city " rod rad io and

";~==i ex po s in g th e m as t he
• rea lly simple things t hey

are. This boo k wa s wr itten by a n average
ham to be read by absolu te beg inners . It is
not for engineers , nOr lo r chi ldren, but f or
t he reader wi t h the equ i""len ! of ill h i gh
school education and th e inte rest 10 t hi nk
th ings through. The theor y is simple, " nd
t here is no rea SOl1 w hy "ny<;me cann ot gel an
amateur Novice license e tter a few days
st udy . 160 pp s.
Order No. 573 '1.6.95 hardbound; SJ.95~per

AMATEUR
RADIO

ADV AIlCEO
CLASS

lI CEIlSE
STUny
GUIDE

:A;;'~'"ii";;"" .·ii" '".sS License GuidefI Tells a ll you need to know.
with comp lete. thorough

I
a nsw er s to all the

~~t~~o;:/~~~I~: i n~;~~~e

IJr~~~~:~r~~Jh~itd~~~~~
and knowledge ot bot h is
pos it ive ly requir ed to P<'ss
t he e xa m Thorough ly

lL~~eJ~_ ~::~re~u:s~~on~o ~~:;';'~~
wit h ha rmon ics, paras itic osc i llation,
OSC illators. teedback, a nd neu tr a lizat ion ;
antennas, tr an smission lines, an d SWR,
receiver cir cuits; t ra ns milter opera tion;
and t ra nsmitt er circ uits a nd a dj"stme nts
The tina l cha pter coverS mea surem ents ot
treq uency. modula t ion, voltage . resis ta nce,
etc.-things yo" need to know to opera te
lega lly an d eff iciently , 192 pcs.. 73 illus .
Order No. 521 '1.6.95 Ilardbound ; $3.95 paper

Ham Radi o Incentive Licensing Guide
. ...,..... '1Io'!t Get sta rt ed in a ma teur

IAIUtICEIIM radio-or ad vanc e to a
flftil{'tl iU!IMr hIgher claSS-WIth the a Id
lJlotNIlI8l111l1lt of th is new book. New FCC

rules now in etfect en·

~
cou rage radio am ateurs to

':~ J%';" .', -'1 lea rn more about com-

' :;~r:j, -~:-·. :;n~nic:~~~~~oree l e~:~oon~c~
. ..'-"' : '-" "; .:_ '- ', ~ I elig ible for ,higher cla ss

. . lice ns es With s pec ial
. _"'~~.~ oper at ing pr ivilege s. This

book contai ns the informat ion n....ded to
pa ss a ll the ham license exa ms-Novice,
Techn ician , Condltiona l, Advanc ed, a nd
Extra Class . Included are study sedions tor
eac h class, from lea rning the code to
equ ipment a nd ope ra t ing r ule
requireme nts. Spec ific quest ion a nd e n,
swer section s mak e it usetul to a ll hams and
would-be Novices . 160 pps
Order No. 469 $6.95 Ilardboond; $3.95 paper

Commercial FCC License Study GUicH

f=::=:-;::::~~~U i~e; <t;~d u ni ~~;e::~~~

I
_ II g;';' m",,"', oom"",", Ihoo, y
Fa: ·.::§a nd app licat ions with up-
LIlUE ~to.da te q"est ions an d
II ~:answers tor 1st, 2nd, and
. _~ :=:::-;3rd clas s radiote lephone

~~~~~'-- §§ ~~:"~~st :~~n;.~darP~~
~~~~~~~~""n=\ k~=Yi~hl~~
_~'::=;:::~_~duded----complet e eet euee

a nSwer S, to quest ions on any scbtect you
me y be as ked when you ta ke your exam.
Nu mer oos pra ct ica l exe mp ll"$ a re used ro
des cribe the va r ious pri nciples. In ea ch
case, the au thor paTnstakingly expl a ins tJle
answers to ques tions on ...11 subjects in·
duded on the ex...ms. Thus, the conten t not
only tho rooghly prepares you for a ny exam,
but a lso for practical reterence . 432 pps .
Order No. 512 sa.95 h.ardbound, $S.95 ""pet"

OTHER HELPFUL AMATEUR RADIO BOOKS AVAILABLE ON FREE lO·DAY TRIAL

IC Projects for Amateur & Experimenter
Here's your opportuni ty to
bec om e knowledgeable on
le s, and have a lot of lu n in
the process. Here 's e book
of 35 Integra ted c irc uil
pro iect s that wHI st rike the
fa ncy of toda y' s hobby ist
wit h com plete de t"i ts on
the const ructi on of su ch
items as a dig ita l co"nter.
a ud io mixe r, sIgna l a nd
ma rker generators, code

cscruercr, aud Io f llfer, AC sw itches, cen.
ver ter s, v<trlous generat ors, a 2-w"'ft 6
meter transm itter, and many others. So
gr",b your solderin g pencil and a sm<tUsheet
at styrofoam a nd get busy Onsome of these
prolecl$. wiping e we y a tear of nostalg ia for
~ of us lett with s helves full of power
fransfOl'"mers and 4D00- mfd c.lpacltors ..nd
oIher wort hless memorabi lia . 192 pps.
Order No. 561 $6.95 hardbound ; $l.ts Pl'per

104 Ham Radio Projects
Here is a well-round ed
as sorfm e nt of de vices ,
ma ny you' ll wan t to b" lld

11l~1:~l;hl ~:~t i ~~fa rlne';;::'~S i~ha~~s
be e n p la ced on t ran ·
sm itt ing a nd re c eiving
gea r , i n cl u di n g
mo d ula to rs, mo n it ors,
fi lter s. BFOs. and con·
ver ters . In ad d ition, there
a re pro jects for the BO, 4(1,

and 15 me te r Novice , 6. 2, 1'1:2 , 'I. me ter . and
1m MHz for Techn ician classe s. In a ll, the
10 categ or ies inclu de an tenna devices.
aud io equ ipment, CW a ids , inter lere'lce
sup pressors an d elimina ton , power sup
plies, pream ps an d prl!seled ors, receiver s
and COl1 verters. tra nsmitters, an d tr" n·
smi tte r .rece ive r "cce sso ries . A lot of fun for
littl e moo ey. 192 pps .
Order No. 468 '1.6.95 IIilrdbound ; SJ.95 Pilper

VHF Ham Radio Handbook

YHf HAMRMlIO ~,xPi~nsm~ytoVm~F~"u~~
HAMDBOOK te c hniqu es-h illts a nd

kinks, tr<tnsmitters, " n·

I/ '~ ' ::~~f~~ti ons~ q U ~~: i~~:
'and modula tor circu its .

, etc. The l ina l se ct ion
~ des cri bes 25 VHF con-

''',; struct ion pr o jects. in ·
cl ud ing t r a ns m itt e rs ,

--,,_ re c e ivers, prea m ps ,
filters. RF <t mplif ier s, a fie ld strength
me te r, noise gener" tor, and .. VFO for all
ba nds . Othe r c h<t pte rs co ve r VHF
propagation phenomena an d power supp ly
consider a t ions. Wr itten for the ha m who
ta kes pr ide in contribuflng to the ed 
va "ce ment of the art. Tru ly a book every
ham will wa nt to own. 176 pps.. ev er 100
mus . Scores of construct ion proiec ts.
Order No. 46(l $l,95 ""per

NO-RI SK COUPON
TAB BOOKS, Blue Ridge Summ it, Pa. 17214
Please send me the following books on FREE lO.day trial. (Please specify hardbound or paper cover.)

o Please invoice on FREE lO·day trial 0 I enclose $;_ _ _ _ 0 Send FR E E Catalog
0 573 0551 0543 0527 0 469 0 582 0 568 0468 0460
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ZIP

TELEVI I N
NTE FE E

HA DB
TELEVISION INTE RFERENCE

CAN BE CU REO
Is there a radio operator anywhere
who has not had trouble with
television interference? Unlikely!

NEW,
UP TO DATE •••

only $1.50
1.50

Tel evision Interference H and bo o k

Send to :
73 Magaz ine, Peterborough NH 03458

Name _

Street _

City' _

Sta te

Wheth er y ou' re a newcomer or an o ld timer,
y ou 'l l f ind " T he Radi o Amateur 's FM Hand
boo k" to be t he most va luabl e repea ter a id y o u
ca n get . ....

FOR THE OLOTIMER
t h e Handbook te lts . . .

• h o w to def e a t desens itizat io n
• how to ca lcu la t e attenua ti on acco rd Ing to frequency

spacIng, a nt e nna separa toon
• h ow t o b uild so ph ,stic a t ed c o n tr o l systems, u si n g

ICs, tImers, r e la y s, s teppers" Or Touch t o n.e
eho w t o b UIld automatJC l oggi n g and identIf ication

de v ices .
e how t o bu il d au t o ma t ic pho ne p at c h es

FOR THE NEWCOMER
t he H and b o o k t e lls .. .

• how t o pre p a re for a repe"te r
eho w t o \let a repeate r s ite
e ho w t o b u ild a repeate r
ehow t o keep a re peater On th e a ir
e how t o d etermi ne a p rospec ti ve repea t er 's range
e n cw t o get your repeater licen se

T he Handboo k co ntains 208 pages of usefu l,
hard -to- com e-by inf o rmation, and it 's w ri tten
in an interest ing, personal vein by K en W.
Session s, Jr. lK6MV H) former ed ito r o f FM
Jo urn al , now managing editor of 73.

Order from:

73, Inc.
Peterborough NH 03458



73 tests the GAM TG-5-S Gain Vertical

P erhaps "tests" is a bit ex travagan t. To
be honest abou t it we didn 't ru n tests

with the antenna, we just decid ed t o use it
and thought you might be int er est ed in the
rat ional e behind the choice.

The re peater he re in Peterbor ou gh is o n
to p of Pack Mon adnock Mountain . To be
prec ise , the receiver is o n top of th e m ou n
ta in an d the tran smi tter is do wn about 300
fee t o r so about one half mile away. There
are two reasons for separati ng t he trans
mitter and receiver. One is to prevent desen
sit iz ing the receiver every time the .trans
mitter comes on the air , which can be a
serious problem when th e t wo are side by
side, and the other was t o get that lit tle
extra gain the very top of the mountain
obv iously pro vides.

The t ower besid e the transmitter sha ck is
100 fee t hi gh . We put the anten na o n to p o f
the t ower ... pr ob abl y because antennas are
always su pp o sed to be on to p of t o wers, n ot
at their base. Bu t this brought on the
obvious problem of some of th e r f ge ttin g
lost o n the way u p to the an tenna. Though
we used RG 8/ U foam cable for the job, th e
spe c shee ts sti ll let us k now that we can
ex pect to lose about 2. 5 dB over that length.
Figu ring a few more feet in to the rig from
the t o wer we manag e t o lo se 3 dB over the
path. That 's one half of the powe r ! Zoun ds!

The logical solutio n to that is t o ru n mo re
power. This is logical and expensive . If you
figure it out at all , you will see that th e mo st

economical way to amp lify your signal,
within reason , is by pu ttin g up a gain
antenna.

The specs on the Gam TG -5-S an tenna te ll
us that it has a 10 .5 d B gain over a coaxial
ante nna. That cert ainly wou ld more than
make up fo r the 3 dB feedline lo ss and migh t
even make up a go od d eal of the diff erence
bet ween t he transmitter and receiver heights.
A repeater is working its best whe n it can be
heard as well as it can hear . If it covers more
area with it s t ransmi tter the mo biles can
hear it clearly and not ge t in to it , a m ost
frustra ti ng ex perience. If the receiver is
better than the transm itter , then fe llo ws go
thro ugh the repeater who can ' t get the
transmitter, a frustra tion to every one who
can hear t he rig.

The first test s o f t he system, using a
ground plane antenna on the re ceiver and
t he Ga m TG-5-S on the transmitter , indicate
t ha t t he coverage of both the transmit te r
and the receiver are fa irl y equal . Mob iles in
Rh ode Island h ave be~n able to work
through the repeater to wo rk mo biles in
Maine, both over .. 100 miles away fro m the
moun tain .

The high gai n of the an tenna is achieved
by placing and phasing the radiating ele
ments one over t he other. This squ eezes the
radiati o n pattern do wn t oward t he horizo n
tal , giving the gai n. R adiation at a h igh an gle
is wast ed unless yo u want to do a. go od job
on passing planes. . . .Staff

FM Schematic Digest A2m Preamplifier
12 vdc powered .

A COL L ECT ION OF

MOTOROLA SCHE MATICS
27 db gain (approximately) .

Alignment, Crystal , and Technical Notes
Noise figure 2.5.

Will take Regency HR-2
covering 1947·1960 or Moto rola to 0.1 fl V sensitivity

136 pages 11 )1," x 17" ppd $6.50 without ap preciable noise.

S. Wo lf
Meta l Case. ON LY $ 17.95 ppd.

1100 Trem ont Street CRAWFORD ELECTRONICS
Boston, Massachusetts02 120 302 West Main, Genoa I L 60135
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NEWI
REPEATER
ATLAS c~'Y

Thi s is th e book to have for yo ur glove
co mpartme nt in yo ur car. When you are
travelling now you will know what chan
nels to use to get into the repeaters . Say
you are driving along the New Yo rk
Thruway . . . what repeaters can you use
and over what range? Check the AT LAS.

Perhaps y ou are flying into Ch icago for
a business tr ip or convent ion . .. what
repeaters can you use with th e little rig
you plugged into the rented car? Check
the ATL AS!

Or are yo u just getting th e FM bug and
wo nde ring whet her there is a rep eater
which covers your town? Check the
AT LAS.

Going on a vacat ion and want to route
yourself through as many rep eaters as
po ssible? Check th e repeater ATLAS.

Is your repeater group thinking of
changing freq uen cies? Check the AT LAS!

HOT OFF THE PRESS
Order today..... ONtY$1.50! postpaid
Repeater Atlas Order Blan k

73 Magazine Peterb orough NH 03458

Name Call _ _

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

th is incredibly complete manual of FM
circuit s. You don 't have you r ow n repeat
er yet? Well, you 've been th inking of
it . .. admit it. Some fello ws even have
gone so far as to have a repea ter in th eir
car so th ey can extend the range of th eir
hand units!

Th is book, over 300 pages lo ng, has
just about every circ uit that yo u co uld
possibly want. Many of these have been
publi shed elsewhe re, but many haven 't ,
too . And you can go out of yo ur mind
try ing to find a circu it when you want
it . .. so here they are , all in one handy
place !

This book will be selling for $6 .95
when it is published. For th e nex t mo nth
it is available at the pre-publicat ion intro
duc tory rate of on ly $4 .95 postpaid.
Publicat io n is expected in late November;
however this offer is good un ti l Januaryl st.

~ ~lthi \ i \ \\ \ .V\w/r .
t1' ! ~)!''M 'lJ~en'8r

.ff tt~.
1---------------

Name Call _
Address _

73 Magaz ine Peter bo ro ugh NH 03458

City S tate__-"Zip _ _

$ 1.50 encl osed for o ne co py of t he AT LAS.

$ 10 .00 enclosed for 10 copies of th e AT LAS

(club speclall .

78

Address _

City· State Zip _

$4.95 enclosed for FM Repeater C ircuits
Manu al.
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RADIO BOOKSHOP BIG DEALS
Don't you love your chi ldren?

Prove you r love with a Hammon d
world glob e. What kind o f father are
yo u. talking with people all over the
world when your po or depr ived ch ild
do es no t have a wo rld globe? Ho w can
yo u live with yourself?

Wayne Green has had a Hammond
globe for over 15 years an d he uses it
almost every da y. And guess what
Wayne is giving his # 1 dau ght er for
Christmas this yea r? Right; a grea t big
lovely Hammo nd World Globe !

Tully Green, who will be receiving a
Hammon d World Gtobe f or Christmas
this yea r. Would y ou do less f or your
child ?
13" globe $ 10
19" globe $15 (reg. $25)

D X H A N DBO O K I n clu d es
gia n t world c o u ntry-zone wall
map. A rticles on Q SL design
secre t s . winning DX contests ,
D XCC rules , D'Xpedittons, re
cipr o cal licensing and many
more . Wo rl d postage ra t es ,
W A Z record lis ts , time char ts ,
propagation , e tc . Special ham
maps a nd b earing charts . A
must for t he DXer. 1021 $ 3

no expense to tum out the very finest
atlases in the entire world. The only
expense th at is spared is the one we
spare you by making these ex traordi
nary books available. Where else can
you buy a S20 atlas for only S91
Order now, we have a limited supply
and can' t ge t more before Christmas.

FM BOOKS

You Need an ATLAS
Lucky fOT yo u we still have atlases.

These are not cheap junky discount
house type trash atlases, these are the
finest ever made, up to date, profusely
illustrated. exquisite in appointment.
a joy to behold, a pride to own. a king
couldn' t do better. Hammond spares

GUNSMOKE

OX CHART :-;.;,;;;-T o : RADIO-BOO KSHOP~eterbo rough NH 03458-1
You will use this OX chart every I I

day that you are on the air. That's a NA ME CALL -----
guarantee. This is the fastest way to I I
findthe a~eto ~i~thatbeam l I
These charts are made by a compu ter ST REET _
and are custom made for your loca- I I
non. The angle and distance to all of
the countries of the world are on this I CITY I
chart. This chart should cost you S50. I I
but it doesn' t . . . send only S4 and
thank you r lucky stars that there is a I · I
ham who is offering this service more t TATE ZIP =.1
for fun than profit . - - - --- - -- - - - - - - - - - -

BU Y BINDER S F O R YOUR
7 3 an d w in t h e love of a
b eautiful girl. G orgeo u s red
b inders loo k great o n y o u r
shelves an d also k eep the m a g
a zines f ro m disapp earin g o r
breaking . Co me w ith se t o f
year s t ick ers. G e t e n ou gh bin
d ers t o p rote c t a ll t h o se b ack
issu es t o o .
120 5 $ 5

G U NS M O K E ? Blo w y o ur
mind o n o ur h a ck issue bar
gain b u n ch , 3 0 ( co u n t ' e m )
assor ted (w e h o pe) b ack is
su es, a ll b ef o re 19 6 8 , for t he
incredibly lo w price o f $ 6
postpaid (hardl y pays for the
postage) . T hese are packed by
slave labo r (to cut costs) so
please ignore n o t es ca lli n g f o r
help, e tc ., that m a y b e slipped
in t o the bundles.
1204 $ 6

V H F ANTENNAS T h is ha nd 
b o o k is a c o m p lete c o llec t ion
o f u p - t o -d at e in f o rmatio n
a b o u t VH F a n d UH F a n t e n
n as . w it h d es ign hin t s, co n 
st r u c tio n a nd t h eor y . If yo u've
b e e n wonde ri ng w ha t a r ray
y o u n e e d . th is b o o k w ill g ive
y o u en ough b a ck gro und t o
m ak e the r ight deci sion .
10U3 . .$ 3

Try a pad of W2NSD log sheets.
Why lise a 19J I log book in 197 1? Do
we guarantee that this is the best log
ever devised by the mind o f man? You
bet we don' t! It is a good one and
you' ll find it a tremendous improve
ment over anyt hing you've ever seen
before.
1210 ppd USA S2

TI RED OF CRUMMY LOG BOOKS? t"::-~--:-~=-:-::------e~~~~~~~!.!;~--'-'_+?.

FM A NTH OLO GY V o l. l.
T his book is la rgel y a col
lec tion fro m FM Bu lletin, ed it 
e d b y K67 MVH an d
WA 8 UT B. The m a t e r ial is ta
k e n from the ed itio n s of F eb -

iiiii.!i9~"."'Ii!"~~~iiii~ ruary 19 6 7 thr ough Feb ruary1968 .
1009. . $3

FM R EPEAT E R HANDBOOK
K 6 MVH . Bo ok is re q u ired f or
a U re peater opera tors a nd
must readin g f o r a ll F M' ers.
Only complete b ook o n the
subject. It is a lso o n e o f t h e
b e st se lling b o ok s in a mate ur
rad io t o d a y .
1 0 10 . _. _ _ . H a rd b o u nd $ 6 .95

"THE BEST O F F M " A h u ge
se le c ti o n of FM Journal' s fi n
est tech n ica l and c o n ve rsio n

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ art icl es , n ever before reprin t ed
in any o ther m ag a zin e . T h e
con clu d in g seg m e nts o f those
contr o ve rs ia l "C H R O N 
IC L E S"! S elected FM ed it o r
ial s t o show a b road view of
t h e problems fa ced b y FM' ers .
This b o o k co mprises Volu me
II o f the F M a n t h o lo gy, a nd
includes an " Edit or 's Choice "
se lect io n of topfligh t a r tic les
from F M Journal). I ro m March
1968 t o Ma y 196~ .
1011 .. $ 4 .95

EDITORS & ENGINEERS
R ADIO HANDBOOK H ard
bound. W6SAI (17th ed itio n )
reduced f o r clearance , limited
su p p ly availab le for f ast a cting
amateurs. Last chance to get
this great book b efor e it is

---------------~ gone forever.
101 9 $ 10



seR Mobile Theft Alarm

Domin ic Battaro
36 Quirk Stree t
water to wn MA 021 72

Fi g. 1. Mo bile theft alarm circuit.

'-- - - -< A

T here is a very sim ple an d inexpensive
cir cuit ideally suite d fo r th e protec

tio n of ham gear, tape decks, and other car
acce sso ries .

The circuit , as sho wn, u tilizes the car
hom as an alarm, but it can lik ewise be
used to energize a sire n or o ther appropri
at e equipmen t.

The circuit co mponents co nsist o f a
switch , on e resistor, and a 904 SCR .

The circuit (Fig. 1) get s connected to
the horn button side of the horn relay.
Wire A, originating from th e gat e of the
SCR, is connected to the grounded case of

-------~-- -----
r.~

EHIl1
Fig. 2. ParalJeling SCR circuits will protect
several pieces o f equipm ent, even thou gh only
one "safety" swi tch is nee ded.

th e eq uip me nt to be pro te cted . Th is pre
vents tri ggering of the SCR until the ti me
that t his wire is cut or disconnected . A
thief, determined to steal a piece of eq uip
ment (ham gear , tape deck, rad io , or
ou tboard motor on aboat), by necessity
must disconnect all wires lead ing to the
eq uip ment; in so doing he would unground
wire A, allowing gate cur ren t to flow and
trigger the SCR, which in tum wou ld
ene rgize the horn relay (and , there fore, the
horn or siren).

To protect several pieces of eq uipment ,
the circuit must be duplicated as many
times as nee ded with the exception o f the
swit ch .

Figure 2 shows how to pr otect several
accessor ies or pieces of equipm en t .

. . .WIB HDa

EXiSTING

...L ~~ON

'?,

HORN
0 '

SIREN

:~
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E. M . Wagner G3BID
5, Ferncro ft A ven ue
London, N. W.3 .
England

DXnsos or CONTACTS -
A recent Leaky Lines discussed the

b roa de r aspects of OX , and de
plored that DX con tacts were alway s so
bri ef. Here we have the nub of the point.

DX is no ! syno ny mo us with con te sts. It
can he th e opposite. A con test , as the name
impli es, is so lely co mpetit ive an d no at 
tem pt is made to ge t to know any thing
abo ut O IlL" S opposite nu mber. no r is the re
time to do a ny co mparative tests of a
te chnica l na ture . A DX QSO need no t
resemble a co ntes t con tact. In fa ct, it can
be a QSO eit her devoted to learn ing about
th e other fellow , or tr ying ou t some
technical test o r othe r.

I have been o n sever al mino r DXpedi
t io ns suc h as Z D3 F, C; 3B ID /6 W8 , 9 111 BN ,
an d G 3BI D/CN down to more m un da ne
calls suc h as G3 BID/ LX and o the rs : and
have st udio usly avo ided ma king no thing
bu t contest co ntacts . Occasio nally for per
haps ha lf an hour or an hour I have worked
co n test styl e , but never for lon g peri od s.
One of m y shor t bur sts of co ntest opera
tio ns was in So u thern Morocco when nea r
Zagora. I had d riven u p a hill called the
Diebel Zago ra. I fou nd 10 meters open to
t he Stat es a nd worked o ne hour of co ntest
con tac ts to give a lot o f Ws a mobile
co n tac t fro m Morocco , But that was
eno ugh.

Next morn ing I hea rd a VK 2 o n 40
meters. but fai led to co ntact h im be cause
he was working a W7 and , the refore ,
listening o utside o ur hand . So , changing
bands. J worked ano t her VK 2 o n 20 meters
and go t him to in fo rm the 40-metcr VK2
to loo k fo r me next day at the same tim e
on 40 on h is o wn frequency .
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This result ed in a QSO (not a contest).
Having est abl ished com municat ion on 40

meters wit h the VK2 from th e car , I asked
him to listen carefu lly while I ro tated t he
ca r thro ugh 360 degrees. and no te my
report. li e just cop ied me for ab o u t 4 5
degrees eithe r side of the peak signa ls and
the n lost me comp le tely for the o ther 270
degrees. Th is gave a clear indi cat io n o f the
di rect io nal pro perties o f the car. But there
were two Gs also on frequency , and they
reported lit tle o r no cha nge as I rotated the
car.

So we began to establish t he diffe ren ce
be tw een the direct ion al prop erti es o f the
car fo r lo w angle rad iat ion, abo ut 12,000
miles (lo ng pat h) and fo r h igh angle rad ia
tio n, abo ut 1,500 miles. That is a DX; QSO
in my o pinio n.

In ZD3 an d 6W8 I made a po int of o nly
workin g co n test style co n tacts for a m ax i
mum of an hour at a time , bu t nor mally r
had QSOs descri b ing the sce nery, the cl i
mate, the peo ple I had met , as well as
get ti ng to know the people at the o ther
end .

Because I have never wo rked in a
contes t even from th e home sta tion , and
have always had QSOs, not co ntacts, I was
able to meet man y ol d friends o n the
air - amateurs I had worked frequently
from En gland and elsewhere.

T hese pe rso nal QSOs even result ed in
my be ing able to get a transceiver supplied
by so me very kind American fr iends to o ne
of my fr ien ds in th e Gam bia and get a loca l
rad io clu b started under th e auspices o f th e
Prime Minis ter as first Patro n . This club is

8 1



. ..G3B ID

receiver is printed . The mod e of QSO, CW,
AM or SSB is prin te d and the address is
printed . These are not personal. These are
th e same for everyone and mak e no pre
ten ce of being personal. But to print one's
app reciation of a " tpersonal" contact and
"frien dship" is degrading the words them
selves, like the word " perso nalized" wh ich
oft en means «produced by the thousand,"
and exposes the insinceri ty of the am ateur
who sends them.

Obviously no human being likes all th e
peop le he meets - he would not be hu man
if he did. Likewise , no radio amateur is
going to enjo y a QSO with every amateur
he meets on th e air. One must be peculiarly
insensitive if o ne cannot feel within a few
minutes whether the QSO is going to be
enjoyable or not.. If one is obviou sly
talking with someone with whom on e has
clearly nothing in common, with someone
with whom the conversation will be dull
and uncongenial, on e can always sign quite
polite ly and move off, but one need not
then indulge in fulsome ph rases which are
obviously insincere, such as, "Look for 
ward to meeting you further down the log"
when it is quite clear that th e personalities
do not fit and there will be no pleasure in
having another QSO ; nor in saying, "When
ever yo u he ar me on, please give me a
shout," when it is clear tha t one hopes
never to repeat the dull QSO which one is
gladly about to end.

Real intern ational fri end ship is not es
tablished by ste reotyped insincere phrases.
App arently many amate urs do no t realize
th at the insincerity comes across qu ite
clearly , except un der conditions of th e very
wor st QRM.

It is, of course, easier to conceal the
insinceri ty on CW wher e the tone of voice
doe sn't co me across quite so clearly . But
even here I wonder if th e fist doesn't
indicat e whether the other fellow is enjo y
ing th e QSO or is only anxi ous to end it.

But , above all, th e QSL which has
print ed remarks about " personal" QSO,
"enjoyable" contact , or "frien dsh ip" are so
palpab ly insincere as to spo il any illusion
of there ever having been a "personal" or
"friendl y" contact.

1.50 4 fOI5.00

51.60 <1 for 5.00
4.50
4.50
2.50

Color TV trvstal (3579, 545 KH zl wireleads
100 KHz lrequency standard crystal (He 13/U)
1000 KHz hequency standard (He 6/U)
Any CBcrystal, trans. or rec.

Iexcept svnrhesue crystalsl
Any amateur band crystal in FT·243 holders

(except 80- 160 meters]
80 meter crystals in FT-243 holders 2.50

We have in stock over six million cryst als
which include typ es CR1A/AR, FT24 3,
FT241 , MC7, HCS/U, HC13/U , etc. Send
lOd for o ur 197 1 cata log wit h osci llator
circu its, list ing th ou sands of frequenci es
in stoc k fo r immediate delivery. (Add 10.
per crystal to above prices for sh lprnent
1st class mail; l Si each for air rna il.)

ORD ER DIRECT

now flourishing and took pa rt in th e Boy
Scouts Jamboree in th e air.

This is, I imagine, the different aspect of
DX which you are seeking.

One of K2AGZ's ar ticl es refers to "Ugly
American ism" and looks for ward to chang
ing th e opi nions of foreign amateurs with
respect to the overst ressed image. May I as
a Briton (not Britisher please) offer a
suggestion or tw o?

May I make a plea fo r greater sincerity ?
Som e amateurs put on a false an d tota lly
un convincing friendliness, when clearly
th ey are not genuinely interested . I have
received printed QSL cards expressing great
pleasure at th is "personal " contact with
friends overseas an d thereby " helping to
establish world friendship." If all this talk
of "personal" contact and " friends" is
printed, it smacks of insincerit y . Few
Europeans are like ly to believe th ere is
any thin g eit he r perso nal or friendly if the
whole thing is print ed.

Of course, I use printed QSL cards. My
call is printed. Th e type of rig is printed .
The ty pe of ante n na is printed . The ty pe of

.,..--",,-,N,EED CRYSTALS?

j
We c an supptv

JAN c rys t a ls from 2
J A N J4 tvR K H z to 80

./, MH z in m a ny

EE.~::::::;~. ~o:::! % J"' 7I ~~~es of h ol d -

w ith c heck or money o rder t o
Specia l Quanti ty Prices
to J o bber s and Dea lers

24008 Crystal Dr., Ft MVefS, Fla. 33901
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J. A. Houser K2EE
23 Washin gton Street
R ensselaer NY 12144

CODE SHORTHAND
A ft er on e has learn ed the twenty-six

letters of the alphabet, the ten nu 
mera ls, and app ro xi mately ten punctuation
mar ks, and progressed to about ten wor ds
per minut e in code spee d, he generally finds
himself on a " plateau." Pro gress to greater
code speeds seems fo r a time to come to a
h alt.

Progressive learning of an y art (and code
is an art), according to psychological re
search, tak es place in "steps. " But there are
act ua lly ways of advanc ing many steps at a
time. This article is devoted to one of the
many methods which can be used to skip a
few steps and hast en the process of acquiring
superior code spee d in a shorte r tim e .

It is com parable to th e shorthand used by
stenographers fo r years to write a langu age
in the form of sym bo ls. One of the pri ncipa l
ingre dients of any shorthand is the use of
" word signs ." Pract ically all of the short,
freque ntly used words in any lan guage are
represen ted by simple "word-signs," wh ich
are actually simp le, very short strokes used
to represent a word rather than use a
multitude of strokes to repr esen t the char
acters fo rming that wor d.

If one wishes to accrue superior code
copying ability , he will have to learn to rea d
an d co py words and short phrases just as
readily as he copies single letters. In short,
he learns wor d forms instead of single letter
forms.

Act ually , one of th e first word forms to
learn is "the" because it is used mo st often
in th e English language. It is no more
diffi cult to copy - ..... than it is to cop y the
character 9 ( - - - _ .) ; and really, in terms of
time-space, th e t wo are ab out equal. The
word "the" takes up 17 time ele ments, an d
th e cha racter 9 takes up 17 time elements, if
one cares to count th em up. It takes the
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same len gth of time to tr ansmit the wo rd
" the" as it does to tra nsmi t "9."

In cod e, as in a lot of other art s, th ere is
. no thing quite like prac tice to make one

proficient. Except , as herein noted, the time
is spe nt in word-copy instead of letter-co py.

To facilita te the use of this sys tem, a list
of the sho rt re petit ive words used in the
English language is given here for t he student
to prac tice . If you have a sma ll, inqx pensive
tape reco rder, it will pay to record th ese
(each one at least five times) and then copy
them back many, many times; an d a good
trick is t o record them at th e slow speed,
then play the tape bac k for copy at dou ble
spee d.
Two-le tter words . nre more easily learned
first :

O F TO OR ON AN HE NO DO
WE IN IT IS AM

Then, progress to three-letter words:

BUT THE AND WAS WI LL SHE
HA S HAD NOT WHO FOR ANY

Thi s will make progression to the four
letter wor ds, as given below mu ch easier, as a
lo t of the four-letter words are mer e co n
tinuations of the two and th ree lett er wor ds:

WERE WILL THEY THAT HAVE
THEM WITH HERE F RO M MO RE THAN

The st udent can add many of these two-,
three- and four-letter wo rds to th is list to
record and copy at double spee d.

Phrase Co pying
The next step in spee d-copying is to

prog ress from simple words to phrases. In
shorthand, phrases consist of combinations
of wo rd signs strung together.

Some of the simp le, repet itive phrases
found in co mmon usage are listed herein as a
guide to th ose tha t sho uld be recorded and
copied :
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It will take from three weeks to a mon th
wit h copy at the rate of a t least o ne ho ur per
day for the st ud en t to bec ome proficient at '
copyi ng these tw o-, three-, four-letter words
and phrases.

But one will not ice that automat ically h is
cod e speed is increasing in direct propor
t ion to his fac ilit y in copying. If one wish es
mo re of these phrases, he can consult a
" sh orthand " bo ok which will list pr actically
all the ph rases in common usag e.

Pref ix es and Su ffixes

There is o ne more device which can
increase the student 's code speed immeasur
ably. Th is is to bec ome proficie n t in copying
prefixes an d suffixes.

T here is n o greater truism th an tha t in
code cop ying the lo ng words become the
st ic ke rs. After copying the fi rst few letters
of a lo ng word, the mind seems t o go into
reverse , and a let ter or t wo in the mi dd le is
lost -and o ne might as well forget the res t of
the word, because in attempting to copy the
lost le tt er or letters , the co mp lete wo rd is
lost. This is a common state of m ental
con fus ion (or mi nd bloc k) and anyon e who
copies code k nows abo ut it.

By thoroughly lea rn ing the pr efixes an d
suffi xes, and Shor ten ing the "aut omatic res
ponse" time when the y arc enco un tered, the
student gai ns copy t ime go ing into the
middle o f a lo ng word , and th en he has a
be tter cha nce o f co pying the ce n tra l letters;
an d by thoroughly automatiz ing the suf
fixe s, if the co pier fa lls a letter behind , and
the suffix phrase is recogn ized, th e student
will automatically be ab le to q uick ly com
plete the wo rd correctly.

Here is a list of so me o f the common
prefixes used in the English language (these
will vary somewhat with o the r languages ) :

IT WAS
l AM
T HAT IS
TO THE IR
F ROM THE
IN T HE
WEARE
HEIS
HE WAS
T HAT WAS
AND TH E

OF THIS
WI LL HAVE
FOR THE
AND TH EY
IT IS
SHE WAS
IN AN
OF TH EM
WILL BE
ON TIl E
TO T IIEM

WIT H TIlE
TIl EY ARE
!T WAS
WE WILL
OF A
DONa T
TO T ilE
AN D HE
TH EY WE RE
SIIE IS
T Il EY WI LL

ILL MOT SUB EX MOT
SEM FE R WHE CAR PRE
UN CON MET IN F AD D
ED MEN PE R AD BR a
ALL FOL CO M T EN INT
CO pas ANa FO R REL
DIR ANTI COL EVE TEM
REP Ba R WE BAR PRO
Foll o wing is a list of com mon su ff ixes (word
endi ngs) :
TION ILY AIN ERT
ONE LY DENT CED
MIN E ALE CA L ASE
A Ll' DAY SED DER
EST ANE IT E A NY
TO N ICT ULD ERY
ALY CED AI L DE D
ABLE NAL ISE TES
aULD SIGN TE R E RS
INE ATE A NE IBL E
ISH ELF ORY a TE
IVE IAL TED 1ST
1ST ESS SES THING
ING TOR EN D BLY

It must be em phasize d tha t the more
common prefixes and suffixes, such as pro,
ed , in, and, tion, ing , must be so thorough ly
imbued in auto ma ti c reaction tha t there is
absolutely ' no hesitation in recognizing them,
and copying them as such.

Prefix and .Suff'ix Combinat ions

The reader sh ould immediately recognize
the fact that certain combina tions of p re
fixes and suffixes actually form co mple te
words -csuc h as words like "promote," wh ich
consists of the pr efix "pro" and the suff ix
"mote."

In lo nger wo rds , suc h as the word "admis
sion," he re we h ave t wo suffixes follow ing a
prefix : "ad" , th e pr efix and "miss," o ne
suffix , follow ed by " ion ," anothe r su ffix .

It should readily be come apparent that
once one becomes proficient in this type of
code sh orthand he will not ice an immediat e
in crease in his code-copying abi lity and his
spee d will jump from five to ten wo rds per
mi nu te over any prev ious speed in a ver y,
very short time. By the use of a t rick system,
the st ud ent ha s jumped a couple of steps,
instead of struggling to take them on e by
one.

. . .K 2EE-
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Here is the simp lest way of generating "almo st-SSW ' on VHF.
A voiding the usual problems in generating sse, this circuit
sho ws how to build a Double Sideband Suppressed Carrier rig
for 2 Meters. Why not start working real 2 Meter OX on
groun dwave I

Several yea rs ago an art icle ap peared in
one of th e ama teur jou rnals using tube

types similar to those presen t ed here , for
DSBSC operat ion. [ duplicated that design,
but wit h d isastrous results! It simply
wou ldn't work righ t. Five or six mon ths
went in to constructi ng the unit , all to no
avail - unt il I tr ied using slightly di fferent
pcn todes in the balanced mo dulat or config
uration , based upo n int elligen t use of
self-bias and adhe rence to the tube da ta.

No w, with piles o f nonworking drilled
chassis, partia lly destroyed 8 1565 and a
half-melted 798 4, I feel I am the au tho ri ty
fo r wo rkable DSB. I wo rked Canada from
Ken tucky, with 2 mete rs " close d " an d no
aurora prevalen t. If there 's anyth ing
"wron g" wit h do ub le-sideb and , disregard 
ing the co nfusion wit h AM radi o telephony ,
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it is t he operato r 's inability to tell which
side band he should tu ne. Operator error,
plain and simple.

My ulti mate goa l is to prov ide fellow
amateurs with a sim ple, reliab le SSBSC
generato r using the phas ing meth od as
develo ped th ro ugh my DSB effo rts. DSBSC
is pra ctical, simple. and the best way to ge t
your feet wet on side band . All of yo ur
friends beco me o nly " appliance op erato rs"
yo u migh t say . if it is po int ed out that
he te ro dyning a co mmerc ial rig is not the
same as build ing a sideband generat ing uni t
whe re result s depend up on the home
brewer. With the eq uipme nt sho wn her e.
the next ste p is " single-do uble sideband,"
to co in a ca tc hy ter m.

Th is arti cle is ent itled V/lF Double
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POSTPAID u s & CAN ADA
MICH. u s. ADO . '4 l AX.

ONLY 1 . 3 . "..
sus INSID( e csr SMAU
TRANC£tVERS

• SAME SPECS 20d b 9~j n. Nf 3

• SAME LOW PRICE

ONLY $1395
KIT MODEL $9 95

2 METER PREAMP•
.~ ~~~,~?,~EL HP-2A

~~
I~' I
~~,~
~~

Hale Electronics

Sideband because it tells how pentodes can
be successfu lly used above 50 MHz, dispel
ling the po pula r fable about high in put
capaci ty and circuit balan ce limiting use of
higher powered balanced modu lators ab ove
6 meters. Our balanced modulator null s the
carr ier by phasi ng and tunes out input
reac tance wit h an induct ive divider. Differ
en tial capa citors are seen as being useful on
432 MHz and up , where strays fo rce the
designer to use . " induc tive" plate circu it
symmetry .

TTL POWER SUPPLY
Input _ 115 VAC 50-500 Hz
Output 180 V DC @ 20 m a

5 VDC @500 ma
Line Reg ± 10% . . . . . .. , 30 mV
Load Reg . 25 mV
Ripple (Fu ll io adl . . . . . 1 m V
2 X 5" PC Boar d - PC Transformer
LM309 K lC reg - Heatsink
Mo del PS·12 (K it) . $17.95
Model PS-14 , 5 V DC @ 1000 ma less 180
VDC. . $ 17.95

Key Telemetering Products
38 53 Garden T errace, Owensboro . KY 42301

WORLD PREFIX MAP _ Fu ll col or, 40· x 28 - , shows
prefixes on ea ch coun try . . OX aeries. time l anes.
c i t ies , c ros s ref e renced tables . .. . postpaid $12 5
RAD IO AMATEURS GREAT CIRCLE CHART OF THE
WORLD - f rom the ce n t er of the Un it ed St at es! Fu ll
co lo r , 30 N x 25 N

, li sting Great Circle bearings in de 
g rees fo r six m ajor U .S. ci t ies; Bos ton , Washington ,
D.C. , Miam i, Seattle , San Franc isco & Los Angeles .

po stpaid $ 1.25

RADIO AMATEURS MAP OF NORTH AMER ICA! Fu ll
co lo r, 30" x 25 " - includes Cen tral Ame rica and t he
Cari bbean t o the eq uat or, showing ca ll a reas, zone
bo unda r ies, prefixes and t ime zones, FCC frequency
cha rt . pl u s in f o rm at ive in formation on eac h of the 50
Unit ed St a t es and ot her Cou ntries . post paid $ 1.25

WORLD ATLAS - On ly atlas compiled for ra d io a rna
reu -s . Pac ked with wo rld-wide inform a ti on _ i ncludes
11 maps , in 4 colors wi th zone bo undaries a nd co un
t ry prefixes on ea ch map. Al so inc lu des a polar pro
iecnon map of the world plus a map of t he Antarct ica
- a com p let e se t o f maps of t he w orld . 20 pages.
s u e 8 %. ~ x 1 2~ _ postpaid $2 .00

Complete reference library of m aps _ set of 4 as list ed
above . . . •. . . . • • . . • ... •. .. . . . . . . . po stpaid$3.50

See your f av orite dealer or or der di rect,

Opera ting Class

-«Class of operation" has been ignored
by most au th ors wh en descri bing balanced
mo du lators. Or maybe a q uick ap praisal as
"pulse" ha s been though t ade quate. I got a
bit fur ther. With the first high-level unit
being made fro m 8 156s I discovered som e
inte resting things. Fir st , pla te volt age mu st
be no high er th an fo r no rm al class C
operation. Second, fixed bia s must no t be
used ; resisto r bias is adequat e because there
is no de screen voltage present. And third ,
a swamped screen circuit is preferred for
stability and development of audio voltage
for generat ion of plate curre nt pulses.

T here was no need to place any de
voltage on th e screen's centert ap at any
time. Plat e voltage of about half of de sign
maximu m rating is plenty adequate with
high perveance tubes, or consult the classi
fied dat a for 'typical op eration. If you
should double the plate voltage, even with
in the design-maximum region, you 'll find
the distortion so high :no one will kn ow
what you're running.

Getting back to our composite opera
ting class - the grid circuit in my balanced
mo dulator runs class C. You might say the
audio-driven screens are running class B,
since they 're swamped but have some de
comp onent on peak s, even tho ugh ground
ed like zero-biasing. The plate circ uit is
operati ng with large current pulses , how
ever, so I guess we can call that portion
" pulsed ." So, th e aggregate of these consid
erat ions might well be dubbed "class B,
pulse d," as typi cal operation .

Radio Amateurs
Reference l ibrary
of Maps and Atlas

Bay City, Mi(h igon 48 70680 3 17th Street

II,·RAOIOAMATEURI1 6 k
. c a 00 'NC.

: ' , ' .~ Dept B 925 Sherwood Drive
... • LakeBluff. III. 60044

Plate Tank Circuit

Don't use exc essively high-Q tanks on
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VHF CONVERTERS

NU SIGMA ALPHA

BO X 3 10
DEPT. 73 , BOSTON M A 02101

P.O . Bo x 1 12
Succa sunna , N. J . 07876
TEL : 201·584 -6521LABO RATORI ES

We manu fact u re a co m p le te l in e o f co nverte rs for
50 th ro ugh 432 MHz. Mo d els to su it a ll ne eds . O X .
FM . ATV, MA RS, etc . A p ostca rd wi ll brin g ou r
ne w FREE CATALOG with p ictu res. sc hemat ics.
specif ica tio ns and p ric es.

JAN EL

HELP STAMP OUT MENTAL
HEALTH

SU/lSClU HE TO 73lVO W!

- -- Z ' - _ _ HillTOPPERS
__~ " I NSTA NT ERECTING

- - - -- 3E L 6M $ 14 .95
8 EL 2M $16.95

We also make Sat u rn 6 Ha los - - 6 & 2 M Beams

HI-PAR PROO. BOX 88 FITCH. MA 01420

WE PAY HIGHEST CASH PRICE
for Electron Tubes& Semiconductors
Imm ediate Paym en t on Unused Tubes

H & L ASSOCIATES
E lizabet hpor t In d ust rial Pa r k
E liz ab eth , Ne w J ersey 0 72 06

(2 0 1) 3 5 1-4 2 0 0

TELETYPE -RIBBONS-TOROIDS
Lowest prices anywhere !

B8 mh y TOROIDS 40 /$10. ppd. 
Fresh RTTY Ribbons 12/$3.50 ppd.

MACHINES - GEARS - SUPPLIES - TAPE

5,,,,,pfo, VAN W2DLT 302X PASSAIC AVE .
CATALOG STIRLING, N. J . 07980

In te rnat io n al Amateu r R ad io F ra t e rni t y _ Mem 
bership s now avai lab le. Inelude s w all certi f icate.
1.0 . c a rd . ne wsl e tt e r, and m o re . S end fo r f ree
b ro c h ure.

with o u r b a se sta t io n a n t en n a . T he AT -2FM offers
you 6 dB G a in . 1. 5 : 1 V .S.\V .R. (o r better) an d 3
Mega -H ert z Bandwid t h ce nter ed ar o u n d 1 4 6 .94
Me ga -H ert z. .

For fu ll d e t ail s w r ite: Box 357 R .R . 5
AN -TE K IN D UST R IES E lkhart , Indi ana 46514

You ca n have th,10 f' I!I1. SIGNAI-VHF . A convenient way of avoiding this
problem is by rest ricting your experiment
ing to a parti cular brand of split-stator
" bu tte rfly" capaci to rs. like th e E. F . Joh n
son 160-series. Th e largest one they make
in th is M series is for 2 meters: Th e
160-21 1 is my choice.

Using fe rr ite or dust cores is no t always
.reco mmended. Permacor X-74 5 I ty pe
IR N-9 mate ria l should find best app lication
on 6 me ters; but on 2 it is too lossy. IGC
Ferramic Q3 material might find de cen t
use ab ove 100 MHz.

Another word on prac tical theory :
Make sure an rf bypass is used for plate
curr ent pu lses. It is not satisfac to ry to omi t
the by pass aft er an rf cho ke is used on a
capaci tive-split tank . T he reason is that
plat e curren t" rf pulses, at an audio rate ,
mu st he retu rne d to ground. This spee ch
frequ ency pulsed ene rgy can be strong
enough to destr oy a low-rea ctance button !
Power supply filtering will help, but th e
lead reactan ce to th e electroly tics can be so
high as to resu lt in lower OSB output an d
instability . In the next design I try I'm
planning to usc an outpu t aud io cho ke
along wit h th e electroly tics an d silver mica
,O .OOl s.

Turns Ratio
Turns ratio is interrelate d with tank

circu it considerat ions given earlier. How
ever, t he concep t of matchi ng a plate loa d
im pedance und er pul sed condit ions was
attem pted . We did t his by using a reflecto
meter and driving the p utpu t tank ba ck
ward s from the co upl ing loop. I was
limit ed in achieving a perfect ma tch by the
out put ca pac ity of lhe ' tube and the LC
ratio obtained . Th at is, th e butterfly 's
capacity set th is rati o and ha pp ily this
seemed goo d for au dio fidelit y and no t
nec essarily the grea tes t out put. Presumably
this is t he so rt o f trad eo ff that must always
be made in an op t imize d design .

On e and o ne-half turns for the coupling
loop and at least 3.5 tim esthis is okay for
the total nu mb er of tank coil tu rns , de
pen ding upon size of co il woun d. T ighter
than usual cou pling is so met imes de sira ble
on VHF in cases where plate resona nt load
impedance is low . It should be re membe red
tha t plate power pulses are on a 4 : I duty
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Fig. 1. Conven tional m etho d of generating DSB suppressed carrier.

fac to r wit h DSBSC (rather than 2:1, as
with SSB).

Practical DSn Schemes

All DSBSC generators th at do no t resu lt
in h igh power losses u ti lize balanc ed modu
lato rs in one fo rm or another. On VHF,
with a co mmercially made exciter, the best
way to go side band is by using a high-level
BM rat her th an a low-level one. T he rea
sons are obvio us: Th e T X-62 exci ter in use
at W4KA E already puts out 1O-1 5W on

OA" "'~Jl
"-,

1"",.GU>;S

2m. And I drive much higher-power linears,
which need addit ional watts PEP t o push
th em to 500W average power outpu t.
Insertion amp lifiers cannot be to lerate d
becau se of d ifficult y of ob taining adequa te
stability with very high peak powers. The
several workin g circuit s 1 recom mend. fo r
stab le operati o n fo llow:

Figure 1 shows the more conven tional
method of obtaining DSBSC on the HF
band s. Usually , it is no t ne cessary to add a
differential capacit or , since the DSB gener-

I
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TI
Fig. 2. W4KA E's origina l "divi der inpu t. "
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DS8 OUTPUT

\
2T-1/ 16 in.
SHRINK TUBING
INSUL ATED

TRIAD"7',,' .--- ---,

120K

' W

Fig. 3. Final 2m double sideban d suppressed carrier transmitt er and power supply .

at cd result s fro m 90° phasi ng eithe r side of
centert ap. Quadrature ph asing is simpl y
hal f o f 180

0
" pu sh-pu ll."

Figu re 2 sh ows a specia l push-pull "di
vid er input ," my own ori gin al design. This
circu it is esp ecially useful when very high
cap acities are encounte red o n UHF input
circuits . Th e input tr ansfo rmer secondary
is to be self- re sonan t with tu bes in place
and associated stra ys. Grid-dipping must be
do ne before placing L1 an d L2 in cir cuit.
Once th e broad -resonance condition ex ists ,
the two ind uct ors sho uld be pea ke d with
th e input butterfly so th at balanced series
tuning with both tubes' input circu its is
obtained .

Figu re 3 is a most succ essful medium
powered DS B ham rig. Featured is a high
curren t supply made fro m tw o Triad 200
rnA low-vol tage pow er transformers wh ose
windings conveniently series to pr ovide
400 -450V. A total o f 80 /.IF is nee de d for
filte ring to get a T9 no te on th e nu lled
carr ier. Carrier sup pression is - 36 dB , even
so !
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An in ductive divid er is used on input.
The 10 kn, l OW wirew ound resistor is a
swamper wh ich provid es increase d stability
when audio gain is op en ed up abou t %
tum. It also provides an im pedance match
to th e hi- fi amplifier used in BM service.

Alignme n t and Adj ustmen t

To tune the ba lan ced mo d ulator , all you
need is abou t 5W of rf drive (f rom HW-17
or T X-62) and an swr bri dge . Th e bridge is
used as an ou t pu t indica to r. First peak th e
grid circ uit for a sma ll met er deflection,
with sensiti vity control at maximum and
key do wn. The BM shou ld be plugge d-in
and turned o n, of co urs e. No tic e that the
peak can be in creased greatl y by output
tank adjus tm ent ~ if it canno t, disassemb le
th e unit and check to see if tank variables
are wit hin stat or m esh . Grid-dip ping can
hel p great ly her e, before firing up.

When both in put and output peak s are
obtaine d (with no aud io feed), ' 'the SW f

br idge se nsiti vity can be tu rn ed back to
about 10 % full -scale and so me audio can be
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inject ed to the scree ns. Speak ing into the
mike should cause mo ment ary fu ll-scale
readings. Driver must opera te kcy down, as
befor e. T here is a point wh ere increased
audio gain will result in increased d isto r
tio n (I listen on headphon es wh ile my
receiver is pa rtia lly mu ted) . With a dummy
load co nnected and vswr no rmal, the poi n t
CJn be determined visua lly by observing

-the erratie o ut pu t meter ind ication. Elimi
nate resid ual shack no ise by sho rting mike
input when set ti ng audio level.

An oscilloscope ca n also be used to gage
fla t-to pping; however, inexper t use of this
instru ment can result in disaste r qu icker
th an by reliancee upo n elem entary audi
tory monito ring with head phon es and the
bridge . An it em ized procedu re wit hou t the
scope fo llows :

I . Aft er pea king the circ uits as above,
keep feedthrough indication no higher t han
abou t 10% highest momentary level (w ith
ou t speech , key dow n). 2 . Th ere sho uld be
no variat ion in feed th rou gh level wit h the
microphone swit ched off. 3. Juggle the
drive level so that en ough ex citation is
present to allo w max im um defl ection on
th e ou tp ut ind icato r, but not so little as to
not allow wha tever lou d vowel so unds may
bc spoken to register fu ll-scale mom entary
ind icat ion. No te: T his rf d riving ran ge is
qui te broad , i.c. , fro m 1 to 5W (est imated)

on the paralleled grids because resistor bias
is self-regulating. 4 . Repeat these ste ps
un ti l you 'r e sure th ere 's no instability,
ex citer (d river final) heating, or rf feed
back.

Actu al carr ier suppression is much great
er than merely 10 to I! T he difference
between the indicat ion of so-called " aver-,
age" signal and nulled carri er is ab o ut 100
times. Fo r example, mo st of the feed 
t hro ugh is sim ply d rive po wer or capaci
tively co upled in-phase ener gy tha t is re
jected fro m balanced modu lat or o u tp ut
during those int ervals when speec h is pres
ent. Remember , in-phase energy like this is
normally reject ed by any volt age ampl ifier
wh en used in po wer circuits, by normal
180

0
phasing. An except ion wo uld be th e

cathode follower cu rren t ampli fier , o r the
gro unded-grid power amplifier.

To finish adjustme nts I found it co nve n
ien t to listen again o n my receiver to th e
DSBSC signal, with up per side band sett ing
prefer red . I do th is with t he rf gain all the
way ba ck . That sin g-so ngy sideband so und
is reassuring. Careful adjust ment of tuni ng
results in goo d-qua lity sideban d . An osc il
losco pe might .... find use, now, as a final
check. Calling .a friend to check out your
gear is an excellen t way also . Ex perience
will show youl need nul t ry for mo me n
tary-peak indi ca t ions on a monitor to be

,
r - _

.~

.cs-

..

This ph o to graph shows th e complete d DSB un it
and it s m o un tin g up on the Heathkit AA- 13
m on ophon ic am pli fier . The three-leaved in ter
par tition shie ld is ne cessary to preven t osci lla tio n
and resultant irist.ebility, Two lypes 81 56 s are

90

depicte d, alth ou gh the final "41h generation "
version uses 798 45. A screw driver adjust po t is
provided ; however, th is was abandon ed when we
went to sed -bias as opp osed to fix ed.
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Here 's the final version (underside) of W4KAE's
DS BS C rig. No te the in ductive divider series
tuned input made from an E.F.J. "M" capacitor
and a ceramic fo rm series coil, connec ted with
1/8 th in . st rap . The silver mica 0 .001 capacitor

th e same as fu ll carrier indica tion at the
same power level: this is because the meter
damping will no t allow true "peak " read
ings. Because of th is, don't "talk up" to
the same level you used to run on AM.

Use and Conclusion

Using the 2m VHF double-sid eband rig
is fun. Most SSB stat ions in Cincinnati
could not t ell the difference between it and
their mode . OX stati ons like VE3BIG
could co py very well; however , the on ly
problems (with DX) came whe n a multi 
pa th fad eout forced ret un ing on th eir part ,
and con fusio n resulted in wh ich sideband
to use . T his is not as grea t a problem as
might be expect ed , ho wever , because we
use th e piggy-hack method of DXing an d
everyone stays right on frequency (n o
tail -ending) !

Concern abo ut waste d power in the
o ther sideband is alm ost acad emi c in prac
ti cal operation , since duty cycle is q uit e

DE CE MBER 1971

connects to the " V " going to both con trol grids
in parallel. Ou tput tank has moderate L to C
rat io , using a 160-211 butterfly variable which
establishes rf ground.

low for SSB or DSBSC. If " they" can hear
you at all, chances are th e lost energy is
unim po rtant. If yo ur linear can be ru n at
sligh tly lower pla te volta ge th an nor ma l,
yo u can get some increase in signal by
overdriving it a lit tle - getting rf clippi ng
th is way - but don't cran k the aud io up
in to the balanced mod ulat or.

Th e o ne disad vant age to OSB is the
operat or confusion previously men tioned :
It 's not so bad on DX, but SO-mile Cinc in
nat i sta tio ns te nd to beco me relaxed in a
lon g QSO and so metimes they fo rget which
sideband to t une, winding up with a 3 kH z
offset on alt ern at e tra nsmissio ns! I'm sure
this problem ca n be overcome if ope rat ors
learn to switch side bands on t heir rccivers,
when hearing backward speech , instead of
try ing to retune for just one side ban d. With
DSB, you should always switc h fro m UP
PER to LOWER or vice versa, when hear
ing "backwa rd" speech - then ret un e.

. .W4KAE -
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VIBROPL E X

~
.~. ENJOY EASY,

. RESTFUL KEYING

~.
.• ~ $21.95 '0 $43."

. THE VIBROPLEX
CO•• INC .

8 33 B roadway .
New York , N Y 10 003

73 tests the270
AUTOMATIC ALARM

A nd likes it . . . and likes it!

HA L DEVICES
Box 365l. Urban a Il 6 180 1 • 217·359-7373

A ft er having a nice brand new Stan dard
FM transceiver ripped out of an assis

tant edit or's car, an d fu rther to find th at this
mult i-centibuck investmen t brought noth ing
from the assorted insu rance companies
(which are gradually blee ding us of as much
green co rpuscles as th ey can) but shrugged
shoulders and poli te letters of to o bad but
we do n' t feel th at we covered you for this,
nervou sness set in every time I looked at th e
mass of two meter FM gear that had
accumulated in my car.

Never one to go at anything in ham radio
half way, I set abo ut being ab le to get into
all of the repeaters in WI- and W2-land fro m
my car. Th is built up into th ree rigs and
th ree antenn as around th e top and back of
the car , making it look like a wou nded
porcu pine scuttling down the road. I was
able to hide two of the rigs in the large
Rover glove compartme nt , th us keeping
th em out of sight when no t in use, b ut this
st ill left a thi rd sit tin g up on th e dashbo ard
as a tem pting prize for any enterprising
youth. This Isn ' t much of a problem in New
Hampshire, of course , but then I do drive
down to New Yo rk and other areas where
the life of an exposed piece of gear is
measured in minute s, and it is a drag to have
to put th e rigs in the trunk every time I
park.

Being an avid reader of 73 magazine, I
could ha rdly help bu t notice that ad in the
Novem ber issue by Technical Prod uct De
velopment Company fo r an automatic alarm .
I wen t th e whole way and ord ered one of
thei r Model 27 0 Automat ic alarms , complete
with siren. The alarm gadget cos ts $50 , if
yo u get it with all the opt ions. This includes
a recycl er which turns off the siren after
about two min ut es and reset s again au toma
tically to guar d against re-entry . The alarm is
$40 without this feature . A manual mod el is
availab le for $30 with the recycler an d $20

AVA ILAB LE IN
,I T F ORM A LS O

._--SST V COMPL ET E STA T ION $545

~
;

.
0. . ::..~ ..../;}'.. _._ -..~~~ ~_..!; ;.1. I •

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

E. K. V. VIDE O VISiON CO.
BOX 15, STOC KHOLM NJ 07460

Lewispaul Electronics, Inc,
303 West Crescent Avenue

Allandale. New Jersey 07401
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_
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5200 Panama A ve., Richmond CA USA 94804
T H E ON LY OSL BUREAU t o handle al l of
your a S Ls t o anyw her e; next door, t he ne x t
stat e . t h e nex t cou n t y. the w h ol e w o r ld . Just
bundle them up ( p lease arrange a lphabet ica ll y )
and send t h em to us wit h paym en t of 5li each .

WORLD 0Sl BUREAU

·WEPAY CASH
FOR TUBES
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THE ANSWER TOYO UR
AUTO THEFT WORRIES

SYSTEM 270

• No Bo o ks To Read
• No V isu al Gi m m icks To

D ist ra ct Yo u
• Ju st Listen And Lea rn

Bas ed on m odern psycho log ica l
techni ques-This cou rse w ill t ak e
you bey o nd 13 w.p.m . in

LESS TH A N H ALF TH E TI ME !
A vailab le O il m agnetic ta pe ,
$9.9 5 - Ca sse tte , $10.9 5

Ci rc ui t board w ired & tested .
T T L log ic. Power li n e f re q u e nc y co unter f o r 3 m inu t e
o r le ss t im in g a n d contro l. E asil y reprogram ma b le
d iode RO M u se s o n ly 2 7 di o d e s ( d e p e n d ing o n call ) to
se n d DE " a n y ca l l" . Low im p e da nc e a ud io with
volume a nd tone c o ntro l. A ll c ir c u itry in c lu ding PS On
s mall G l 0 qlass PC b o a rd. W rite fo r fUll d e t a ils . HAL
DEVICES, BOX 365 . UR BAN A , I L L IN O iS 6 1801

oscillatOl/mohitor
• makes an audible tone to moni to r
lhe RF of any CW transmiHer from
IOMw ~o I Kw <; WOK c ~o IOOOMc,
using on ly a n 8 " pickup antenna.
• can be self-triggered for code
pradice Dr ~he te lling of solid
date compone nh and cil"<: uih .
• aids in lu ning up <; le.~ing RF
oscillator and power circuih .
• 4 trano id or, 2 diode c ircu;~,

speak"r, tone ad juol, AA pencell,
~e.~ tips , 8 " ant. , c- magnel ic ba.e. 1495complde,
• cabinet il 16 ga uge black (;. clear ppd usa &can.
anodioed aluminu m, 3 .4 x 2.3 x 1.2 ' se nd C1 check Or m.o.
US made <; guaranh."d for I year . sold by mail only

James Research company,dep't:AR-M
20 wi llits road, glen cove n.y. 11542

AT LAST ! A re VOlutionary new
so l id sta t e a u to a
larm sys te m f ~ r ~

he~d o f its ti me. So
a dv~nced it ev en
conta ins an elec
Iro n ic m em o ry
whi c h AU TOM A
TtC A LLY arms th e
al ~ rm system ,.,'en
Ii",,, y ou leav e your

AUTO ALARM ~~,~O · ;~,; ,i ~;;" ':;;,
c o n v e n " ,, ". m o st
p rotec t ,ve ~uto a

~~~~~~~il~~~;CT~

508 East Wash ingto n St .. Arcola , Illinois 619 10

r-- H RI.£E,._V'''''CE_.S -.

HA l'I D-l REPEATER
IDENTIFI ER

' 75 °0

without. The siren is $ 19 if yo u prefe r t ha t
to using your regular car ho rn . Th ere is
some thing particularl y alarming abou t a
siren, so I went t ha t ro ute . I figured
there would be no qu estion if I heard my car
sou nding off in a distan ce tha t way.

So t here was old fumble-fin gers Wayn e,
arme d with the alar m syste m, a set of
inst ru ctions, and a pair of wire cu tters. The
whole operation took me just un der t wo
hour s, and that included a couple of p au ses
for co ffee, a long phone call from an author,
and some hunting aro und the house for
sold er lugs and screws that I tu rned o ut not
to really need. I think one ho ur would have
done it if I could have kep t my mind on what
I was doing.

When the job was do ne there came the
good old " smoke " te st. I sat in the car ,
.turned off t he ignition, waited one minute
an d then opene d t he car doo r. Wou ld it
work? Ten seconds lat er the siren let loose
and the wh ole east end of Peterborou gh
kn ew that it worked.

Yo u have ab out 40 seconds or so aft er
you turn off the igni tion to get out of t he
car and close the do ors. Then the alarm arms
itself and is ready to let out a howl that will
panic anyone wit hin a hun dred yards. You
hav e seven seconds or so aft er opening th e
car door to turn on that igniti on key befo re
all hell breaks loose. Imagine th e panic so me
night when I get in to the car and ma nage to
drop t he key. I am able to do this . . I 've
proven it.

A few weeks ago I was gett ing out of the
car an d someho w the ignition key caught on
the steering wheel and fli pped ou t of my
ha nd . Big de al, right? Well , Lin an d I hunte d
for fift een minu tes trying to find where it
went. We looked everywhere ! We checked in
the sea ts, under them, unde r the floor mats ,
glove comp artme nts, and on and on an d on.
We che cke d outside the car . . not hi ng! Was
it an app ort ? Thank he avens I did n 't have
that alarm se t up then .

Now , I ' m r ead y f or d o wntown
Boston .. . even for New York ! Perh aps I am
being too smug. Knowing New York, th ey
may well steal the alarm along with every
thing else. Bu t they'll have to work for it
and their eard rum s will never be the sam e.

. .W2NSD / I
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HI GH-SENSITIVITYWIDE-BAND RECE IVE R
COMMUN ICATIONS . BU G DE TECT ION

- SPEC T R U M ST U D IES
38 -10 00 MHZ A N/AL R-S: Consists of bra nd nl'W tuner!
COll ve r t e r CV-2r,3/A LR in o ri g inal fa ctory p ac k and an e xc.
used , c h ecked O K & gri d main r ,." "h'c r R -444 m odified f o r
120 v. 50/60 h z . T he tu n er covers the ra nge in 4 b an d s;
eac h ba n d h a s i t s own T y pe N A nt. inpu t . Packed w i th each

~~~i,re~S st~~-J:d t~E"N%Yffv\o/';: cr~C~~U~ tS%~~. ~'hez~O~9'~t
13 3 mhz, " at 538 m h z, 4'1> at 7 78 mhz , 7 at 1 gh z . The
rece iver I S actually a 30 m hz I F amp'- wi t h all that fu llows,

~tr~~~l~:'ibra~~ddin 6e~eS s\~~srt~a~i4 s~lb~a:ott~~~~h~~ :~
~fVf2~bsi~g~;:,.a±2 ~~~~ ~n~~E't\:PC¥;AM't~~ F'AAft*lih
Hitn dbo ok & pwr . in pu t plug. a ll only 375.0 0

30 mHz Panadapter for t he abo ve 129 .5 0

Regu l. Pwr Sp ly f or Command , LM, Etc .
PP -I 0 6/U : Metered . K nob-adjus ta ble 90-270 v u p t o 80 rn a
d e; also select an A C of 6 .3 v 5A , or 12 .6 v 2 '1> A or 28 v

~;J' I~~. \:i.t~ . ~~~ i.n.g .~~ t.p.~t. ~I.u.~. ~ .~ .t ~'~~ . ~~~: ~~:~9~5ij
B A R G AIN S WHICH T HE ABOVE W I L L POWER : L M ·( * )
F r eq . Me ter: 1 25~20 M H z, .01 % , CW or A M . with

;i~;I~~.ai6hi'gs. c~~~ .. ~~~~: .t~?~ .. ?~:a: . ~~~i~~. ~I.u.g: 5Si !fo
TS-32 3 Freq . Met er : 20- 4 80 mhz. 0 0 1 % , . 169 .5 0

A23A!ARC5 Command Q·5 'er 1 90~550 KH z ,
e xc . co ed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 .95
A.R.C . R22 C o m mand r cvr 540-1600 KH z, e x e . c o n d 17 .9 5
A.R .C . R15 ( "'IlL R -5 0 9) C o m man d, 1 0 8 -1 3 5 MHz,

. 27 .50

SIMPLE
S~UELCH

A s anyone who has monitored a re
ceiver for any length of time knows,

a squ elch is worth its weight in gold .
Especially mobile, nothing can seem more
tir ing than constant receiver no ise.

A simple squelch arrangement can be
added to mo st small transceivers, with
minimum eff ort, to alleviate the prob lem.
Two diodes and a fe w resis to rs are all that
is needed to make th is effective squelch .

,----~)-9 VDC

e-."
r.

circuit . Install before final

1.2 MEG2:2:01<

Fi g. 1. Simple squelch
au dio amp lifi er.

1.2: MEG

R. E. GOODHEART CO•• Inc.
Box 1220 GC, Beverly Hills , Calif. 90213
Phones: Area Code 2 13, Office 272-5707

We hav e th e bes t tes t-equ ipment & oscilloscope
in ven to ry in the coun try so asl< (o r y our
needs . . . don' t ask for an o verall ca talo g .
w e also bu y, ,<:0 te ll u s w h at y ou h av e.

IS IT EASY TO LEARN THE CODE?
Frank ly , no . Ne ither was it easy to learn how to read without two thi ngs :
Proper inst ruct io n, an d practice. CODE MASTER tapes, prove n in over five
ye ars of sales of t ho usands of tapes all ov er t he wo rld , give you that essentia l
inst ruct io n. No o the r teac hing system offers yo u a mo re pro ven me t hod,
more accu rat e send ing, more com plete gu idance . Select you r CODE 
MAST E R ta pes be low!

___ Larry Jac k WA3AQS

CM -2 : For E xt ra -Class license
stu d y. Most lV s t ra ight text , so me
cod e gr o ups . 1 hO,u r at 20 WPM , Y,

hou r each at 25 a nd 30 WPM . For
real Q RQ, p la v t h is ta pe at twic e
speed !

Th e squelch circuit can be inserted
between th e last audio stage of the receiver
and the final au dio amplifier. The squelch
level is se t by varying t he I K pot. Power is
mo st easily obtained from a 9V transi stor
batt ery .

CM · l:!4: A n in t er m ed ia t e ta pe, es
pecially fOT Gen er a l Class exam
stud y. No instruct ion ; ju st pr actice.
Y, h r 11 WPM; 1 hr 14 WPM; Y, h r
a t 1 7 WPM . Inc lu des c oded g ro ups
an d stra ight le x t .

CM ·1 : For t he beg in ner. A co m
p lele cOu rse of ins tr uc t io n is o n t he
ta pe. P ract ic e m ate r ial at 5. 7 . 9
WPM , P re pa re s y o u for N ovice ex
am . Inc lu des cod e gro ups a nd pu nc
t ua r ro n.

Toroid core, reactor or inductor. Core size }>" thick 1" wide 2 3/B" od 1
3/8" ld. Silicon steel spiral wound plastic covered core. This toroid core
now has 291) turns of "18 wire wound around core. Core weight 13 oz.
wire weight y, lb. total weight 1 lb. 5 uz. Room for additional 12 vult
primary and feedback windings. CAN be used for powering FM with
voltage doubling circuit. Approximate D.C.nutput fillllvolts. Power input
up 10200 watts . . $.90 ea, 3 for $2.50

Write to u s for i tems available.
TOWER COMMUNICA TIO NS

1220-22 Vi lla St., Raci ne, WI 53403

I~I
[!
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[J 15<: CATALOG on f iber Opt ics, ' ICs', sernt's, Parts

Buy Any;) - T ake 10% D i scount!

· Fa cto ry le~te<l! ' f" a ~ l on' Gua~a" t • • d !

T ...~m s , ",Id p"~ t ,,.o: ' " R ated ' n" t :10 , .. ocl· ~ 2" , ; .
Pho ne Ord"rs : W " k .. fi ..ltl, :\l a~ s . r 1l1 7 } 2 .15_ :H I2 !l
R .. t all t 2 1 1 Albi,," S t •• W a kefi.. ld •.\1ll~ " .

Ohms
o 1 Mell; .
o 2 Mel'::.o 5 Me il:.

Ohms
o l OOK

R~~:

Oh ms
o 1 0K
o 25Ko SO K

S" l..
Qua d 2 i n p u t NAN D Ka te $ _4 5
5N7 4 oo ....it h o Pen c oH K t .4 5
Qu ad 2 in pu t NO R g .. t. . . . .45
H .. " in ",E'rt.~ _4 5
He x in .... r1 e ~. o_n colle~ t .4 5
Trip i.. 3 input NA ND gat e . .4 5
D.. a l 4 in!'u t NA N D ~ .. t e . 4 5
8 input NAND ~ate . 4 5
Dual 4 Inp.. t NAND buff.. ~ . 4 5
BCD - t o .De clmal d~i.. .. r . . . 1.50
BCD · t o -7 s ..~. dec. / dr i .. er 2 .25
BCD·to · 7 s..g. dec. /d~I.. . r 2.2 5
J·K Ma s t e r s la .. .. flip _fl o p .6 9
Dual J . K Maste ~ s la v .. ni p _flop .8 8
Du al D t rl ll l':e .... d fli p flop .6 9
Quad b is t .. b le la t ch 1. 50
$ "17 47 3 lI h prese l · n.c l .a ~ .88
I S _b it m o ry (5C~.. t C" p /lldl 1 . 50
4 · bH bin.. ry full add e r 2 .25
Deca d e ., ounte ~ 1.50
8 ·bit s h ift I"&l:ist<'~ 1.98
Oiv ide by 1 2 coun t er 1. 50
4 ·bit bi .... ~ y ~ount.. ~ 1.50
4_ bil s h ift ~.. lt i ste~ . . . . . 1 .5 0
4 - b it ~. Il" ist e ~ ~lght .N . I .,ft 1 . 5 0

Ohm s
o 1 . OKo 2 . 5 K
o 5 . 0 K

ALLEN BRADLEY' S t or S \.
"MICRO· PO TS" Po"'" 2-

d&~
T ),f'f ' G . 1 / 2" d ill . "
1 /2 " h ill:h . :\1o u nts 1 / ·1"
ho i.. , w i t h s haft , Ii n..ar ,
i m m .. r ~ i o n- pr oof h i lt h
f r .. q .

Ohms
o 100o 2 50
o 5 0 0... l Amp~ 2 " ... p 3" ...p

EPOXY90 S .05 S .05 S.0 8
'"0 . OB .OB .>2
2 00 .or .0 ' .,. SILICON400 . 0 0 .0 0 .22
B OO . >2 . >2 .20

RECTIFIERSBO O .,. • • B . 3 0
10 0 0 . • 8 . 2> . 9 0

LINEAR AMPLIFIER SALE!

GIANT SALE ON NEW TTL
TEXAS & NATIONAL Ie.

e -A MP FU LL WAV E BRIDG~S

»n v S. H. E U 400 1 .50 ~s l ~g $:~: B :gg : :~ ~~
[ 1 2 0 0 1. 2 5 n 1000 2. 2 5

LIGHT EM ITTING DIOD ES..~,O~ ",Q
U>f. a1 logIC .ead ou ts -.e ilhe . o n pa nel $ 1-.J.\<;~ . 1 \..
o. "ghl On cards. Inl,n.le hIe .

Tn,.. t'u l'lc t io l'l Su lf-

a 7 0 9C · OPerati onal . . . . . .. . . .. / . 5 9

O
[J 71 0 C · HI -_ e d Dl f . Co para t or 1> '. . 5 9

71 1C · Du a l Comp.Ara to ~ :'\ 0 · ' ~ . 5 9
o 7 2 3 Yol taRe R. c u la lor . 9"'f' .. 'f''"1 . 49

D
O 74 1 F~.q . Coon .. . 7 09 . :'\ *e 0"' . •9 5

709_709 Du .. 1 7 09'. '0~ ~" *,>(; • • • 1 .49
o 7 41_74 1 Ou a l 7 4 1 ' s _ . . 0 '" .. . . 1. 98

Stal.. Ca s .. d U l r ..d : lU P . T O · 5 . t'L AT P AK

:.- 2 .5 A MP 1 0 0 0 PI V 16AM P 2000 P IV
SILICO N RECT IFI E R S IL IC O N S Tt/D

• EP O XY RECTIFIER
• M lcro ... ln l.. t ... .
• Obso l.t• • " bulle ts" Only
4 for $1 ' 0 $ 1

T H''''

8 ~~; :g~ ~
8 ::;:g~:
o S N7405N
o 5 N74 1 0 N

8 ~~;:~~:
B~~;::~~
8 ~~;::~~
o 5 N7472N
o $ N747 3N
o 5 N7474N

B~:;1;~:
o 5 "17 4 81"1

R~~;-::~:
Q 5N749 1N
o $ N7492N
o 5 N7 493 N
n 5 N7494 N
n $N7 49 5 N

JEFF-TRONICS

Send for ca talog of surp lus electronic equip 
ment & parts. 2ScIf or handlin g.

GATEWAY
ELECTRONICS

6 150 DELMAR BLVD.• ST . LOUI S, MO 6311 ~'

3 14 · 72 6-61 16

SOLA CON STANT VOLT A GE TR A NSFORM 
ER , type GV. #22-962 5E9 3. 1000 Va,
108-1 32 vo lts input. 118 volt s o u t, 8 .48 am ps,
60 Hz. Brand new. Shpg. Wt. 65 tbs.
$ 3 5 .0 0 eac h 3 for $95.00

POWERSTAT , 23 0 v , inp u t, 0 - 230 v . ou t. 35
am ps rnax ., 60 H z. 14 " w ide, 6 %" h igh . N o
cove r o r diet. Used , exc. Wt . 75 Ibs.
$ 22. 50 eac h 5 f or $ 100.00
(above 2 it ems sh ip by R EA or m otor freight)

Panoram ic 58-BB T·1000 Spect rum A naly zer. 5
Me . IF . Wit h po wer supp ly ... _. . . . . $200 .00
AP RAY receiver w ith CV- 253 p lug -in. T unes
3 8 - 10 00 MHZ . 1 15 v. 6 0 Hz $200.00
H -P 100·0 F requ ency Stan dard $ 135.00
H -P 524 -B Counter, 10 Me . . . $250.00
526 -A Vi deo A m p lifier p lug-in f o r 52 4 ·8 , C, D .
.. . . . . .. . . . . . . . .. . . . . .. .. . . . . . . . S50.00
526-0 Phase Unit p lug-i n for 52 4- B, C, D.
M easures p hase angl e to 0.1 degree . . S l 00 .00
H -P 7 15-A K ly st ron Po w er Supply ... . $60.00

JEFF-TRONICS
4252 Pearl Rd .• Clevel and. OH 44 109

MOTO RO LA 432 Mhz T RA NSCEIVE RS - Mode l
T44-6A - Compl et e wi th all cab les. co ntrol
head. and rn ic. - ship wt. 75 lb $25.00

RCA 150 Mhz T RA NSCEIV ERS - Model CMC -30
CAR FONE - Compl ete w it h all cables, contro l
head, and m ic. - shi p wr. 75 lb $8 5.00

12 V OL T A RE LAY - sh ip wt . Y2 lb $3 .50
2C39 A (Ceramic version) - sh ip wt . Yo lb $6 .00
63 97(f ina l used in P-33 etc.l c-ship wt .1I8 lb. $4 .50
l AD4 - ship wt. 1/8 lb. .. . . .. $2.50
567 8 - shi p w t . 1/8 lb $ 1,50

MO TORO L A 6 V OLT XT A L OV EN -
ship w t . J.{ Ib_ _ _ $ 1.00

RCA 12 VOL T XT A L OVEN-shi p wt. Y.. lb . $3 .50
GE 12 VOLT XTAL OVEN-ship wt. J.{ lb. $3 _50

4 CONDo M IC. CABLE - Co il Cord - 2 shield -
ed - 2 unsh ielded - 30" ret ract ed - 15' ex -
tended - sh ip wt. 2 lb $6.50

BRUSH 4 CHA NNEL CHA RT RECORDER 
Model R0234 1 w i th DC A mpl if iers and cables
sh ip wt. 75 lb. . . . . . . . . . . $250.00

See other ads f or our Ie prices an d write for our
ca tal og. St op in and see us when y ou 're in St .
Louis.

P.O. BOX 942 A
l y ll ll ' Il~I Cl. Mass

0 19 40
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December 1971
MON

GMT 00 01 0& 0Ii OR

I' IWI'AGATIO N CHART
j. II. I\'"[;0 11

Good 0 Fair (open) PoorD

SUN

0 ®@
0® 0®@ [g 1l
12 13 14 ![}) @ © 18

@@@@ @@ 25
26 2 7 !lli ~ 30 3 1

A - N ex t h igher fre q u ency m a y be u se ful al so .
B == Di fficult circu it t h is p e rfo d ,

EASTERN UNITED STATES TO:

A~AoSK A

. NG LA NO

HAWAII

CA"A~ l OfOE

MEXIC O

PH'U Pf' INES

PtJER TOR ICO

JAPAN

SOU T" .. . R lCA

u. S . S . R

PUERTO RICO

[NG l .. NO

SO UTH A fRI CA

"EXICO

U. S . S . R.

AR GENT' NA

PHI U PPINE S

INOl A

..~ASI<"

CANAL l OOO[

ENG lA NO

AR GEN TIN ..

J APA N

AUSTRALI A

CANAL :ZOOO [

M EX ICO

U. S . S. R.

["S T COAST

"'l l ' ''' ' '' ~S

SOU TH AfR ICA

PU ERT O RICO

'~ <HO'" .. I '" , I , ' .' , ': •

~_~~I~,..~,'.~~ 3A 1 14 t, 2 '
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Cal l _

73 St uff

A d Letter 45
73 Subscript io ns 46 . 47
FM Repeate r Atlas 78
FM Rptr : Ci rc. Ma nua l 78
Radio Book shop 79

o Jeff t ron ics 95
o Juge 56

8 7 0 K-Ente rp rises 68
U Key Te lemetering 86
LI Lee El ect ronics 59
c Lewispaut 92
u M ann 6 2, 63

Cove r III 0 Mi c ro Comm 16
o Nu Sigm a Alph a 87
o Palomar 18
o Pearce Simpson 48
n Pickeri ng 94
o Poly Pak s 95
o RP 28
o Sar oc Cover 11
o Simpson 69
o Sonar 75
U T ab Books 74
c T all en 76
o Tech Products 93
LJ Tetr ex 36
lJ Telvac 28
n T ower 94
o V anguard 54 , 55
o Van W2D LT 87
o V ibrop lex 92
o Wo lf 77
o Wo r ld QSL 92
o Wo rl d Radio 50

ADVERTISER INDEX December, 1971

Ad irondack 6 1
All ied 66, 67
A n-T ek Indust r ies
ATV 18
Avcom 65
Callbao k 34, 86
Circu it Spec. 57
Cle gg Div . of I.S .C.
Comcraft 6 4
Co m m Spec. 52
Cornel l 87
Crawfo rd 77
C.T . Powe r 7 0 . 71
Cu rtis 30
Dahl 30
Data Eng. 58
Dr ake Cover IV
DvCornrn 35
Dvnalab 30
EKY 9 2
Ele ct ra 72
Eric kson 53
Epsi lon 93
Freck 30
Gam 60
Gate way 95
G& G 73
Goodheart 94
Hal 92,93
Hale 86
Heat h 26
Henry 24 , 25
H i Par 87
H&L 87
James 93
Jan 82
Janel 8 7

Name _

Mail t o : 73 IN C.• PETERBOROUGH N H 03458

READER SERVICE

A dd ress _

Zi p _

P lease ei the r tear o u t this list o f ad verti sers and send
it in to 7 3 w it h as many boxes chec ked o ff as you
wo u ld like to see b roc hu re s, data shee ts or cata
logs . . . or else make a cop y a nd send that in . Do NOT
fa il to sen d for data o n those p ro d ucts an d serv ices that
inte rest yOU. Your mag az ine w ill be as la rge as the
number o f ads all ow it to be ... so th e m ore you
e ncou rage the advert iser s the b igge r magaz ine you wi ll
have . When you send for information, the advert ise rs ge t
en cou raged . S end .

o
o

. IJ
IJ

CJ
o
o
o
II

o
[I

U

II

IJ

n
o
o
u
I I

o
II

o
u
u
o
JJ
n
o
o
o
I I

o
[J

o
o
[J

o


	scan0000
	scan0001
	scan0002
	scan0003
	scan0004
	scan0005
	scan0006
	scan0007
	scan0008
	scan0009
	scan0010
	scan0011
	scan0012
	scan0013
	scan0014
	scan0015
	scan0016
	scan0017
	scan0018
	scan0019
	scan0020
	scan0021
	scan0022
	scan0023
	scan0024
	scan0025
	scan0026
	scan0027
	scan0028
	scan0029
	scan0030
	scan0031
	scan0032
	scan0033
	scan0034
	scan0035
	scan0036
	scan0037
	scan0038
	scan0039
	scan0040
	scan0041
	scan0042
	scan0043
	scan0044
	scan0045
	scan0046
	scan0047
	scan0048
	scan0049
	scan0050
	scan0051
	scan0052
	scan0053
	scan0054
	scan0055
	scan0056
	scan0057
	scan0058
	scan0059
	scan0060
	scan0061
	scan0062
	scan0063
	scan0064
	scan0065
	scan0066
	scan0067
	scan0068
	scan0069
	scan0070
	scan0071
	scan0072
	scan0073
	scan0074
	scan0075
	scan0076
	scan0077
	scan0078
	scan0079
	scan0080
	scan0081
	scan0082
	scan0083
	scan0084
	scan0085
	scan0086
	scan0087
	scan0088
	scan0089
	scan0090
	scan0091
	scan0092
	scan0093
	scan0094
	scan0095
	scan0096

