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GOT EVEHYTHING?
Don't forger your KWM-2. It's a great traveling companion. Helps relieve the tedium of a long trip

and it's so easy to take along. Mounts quickly and easily in a mobile mount in your car. Gives you
the same performance you get in your ham shack. At home or on the road, Collins KWM-2 covers
th e popular HF ham hands. Provides ample power on 80 through 10 meters with 175 watts PEP
input on SSB, or 160 warts on CW oYou don't have to take a long trip to enjoy the KWM-2. Its so
portable you can take it with you on a Sunday ride in the coumry - or any place else you might
be driving. Contact your distributor and P.S. If you're drivirl;g

ask for a demonstration of the KWM-2 ~~~~:r~ s~~;int~~
- either in the store or in the car. Ask dar Rapids during
hi b . d de-i I working hours andrm a our price an tra C· 1n va ue, too. visit Collins. Contact
You'll be pleasantly surprised to find the Amateur Product

h I· I . h fi Office and we'll be
om ow itt e It COS tS to own t e nest pleased to show you
in amateur radio equipment. around our faci li ties.

F or further information, check n umber 1 on Page 110
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How Ted Barger (K8ANF)

turned his hobby into an
exciting career in electronics •••

L ~

Address County_ _

Your occupa tion _

I
I

HOW TO GET A I
COM MERCI AL I
FCC LI CENSE , I

I
I
I
I
I
I
I
I
I
J •

(PlEASE PRINT)

Name --;;;::;:-:;::::; A" '_ _

C itY_ -,--,--,--,-_-,-_ Sla te Zip-,-_
A leader in electronics Irainin~ •• • since 1934

SEND COUPON TODAY FOR FREE BOOKLET

Cleveland Institute

of Electronics
1776 E. 17th si., Dept. CQ·2)
Cleveland, Ohio 44114
Please send FR EE Booklet " ' lOW
TO G ET A CO M M ERCI AL FCC
LIC ENSE" , .... ithout obligation.

in electronics? It's easy ... once you're carrying
that Commercial FCC Ticket. And CIE call help
you get Oil"! Send coupon today for FR EE book­
let "How to Get a Commercia l FCC License" .
Cleveland Institute of Electronics, Dept. CQ-23,
1776 E. 17th Street, Cleveland, Ohio 44114.

Ted Barger is a licensed Electronics Technician
for Smith Electronics Company. It's a good job
. . . with a solid future. Let him tell yo u about it :

"I've been interested in electronics ever since
I started operating my own rig (K8AN F). But
now I've turned that hobby into a real in­
teresting career. I'm now design ing a nd build­
ing all kinds of electroni cs equipment ... also
do a lot of field testing. It's interesting, chal­
lenging work . .. and exactly what I' ve al ways
wanted to do",

How do you find jobs like this? Ted Barger will
tell you the secret is a Commercia l FCC License :

"I'd had my amateur ticket for yea rs but knew
the Commercial License was a "must" if I
hoped to really get ahead . My Supervisor
suggested I enroll with Cleveland Institute of
Electronics. It was good advice. They did a
great job of preparing me for the Commercial
License exam...and I passed it on the first try !"

How about you'? Wouldn't you like to join suc­
cessful men like Ted Barger in an exciting career

May, 1965 • CO • 1
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Champion of independence...

orslavetoyourneetls!

F'or sheer excellence of design as an independent trans­
mitter, we'll put our money (in fact, we have) on the

effortless performance of our new HT·44 SSBj AM jCW Trans­
mitter. You get 200 watts DC input, SSB and CW . . . Halli ­
crafte rs' exclusive stabilized phasing system .• . Amplified
Automatic Level Cont ro l (AALC) .. . VOXj PTT and dozens of
other solid va lue features specified in detail above. Intercon­
nected with our SX-11 7 Receiver, the HT-44 becomes the
slave, and you' re the master of every situa t ion with trans­
ceive operation available at the flip of a switch. Either way,
you can't duplicate the value , as your distributor will prove.

the NEW HT-44 Transmitter byhallicraHers
Fifth & Kostner Aves., Chicago 24, lIf•

•. .where the new ideas in communications are born.
Export Ha llierafters, International Diy. Canada, Gould Sales Co., Montreal, P.Q.

:For further information. check number 2, on pa&,e 110- - - - - - - - - - - - -



•

MAY 1965 VOL. 21 , No. 5

.. .. . .
RM-499, FCC DENIAL AND
NEW PROPOSED RU LE MAKING
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Mosley

rra•

•

VLI C.6

Three Cheers For That Mosley
"TIGER" Of A Signall
You ' ll fee l like cheering when you pu nch through
thot QRM on 10, 15, a nd 20 wi th the new Ti g·Array
MP ·33 - a di rect descendent of the world fa mous
TA·33. This ontenna produces tho se 5'9 +t reports!

•
I

4610 N. LINDBERGH BLVD. _ BRIDGETON, MO. 63044
For furt hE'r information, check n umber -I. on l"IKe 110

-
-
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ZERO
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O
N March 31. the FCC reached a decision

regarding the disposition of several in­
centive lice nsing proposals. including

RM --4 99. A RRL's controversial " ba nd a year"
program. The FCC's decision was to deny all
pet itions and institute a new rule-making incor­
porating the most benefic ial a nd wor kable por­
tions of the proposal s. The result is a more
workabl e solution to the incent ive licensing hassle
th an we have secn to date.

Just what is the problem causi ng the hassle?
Simply sta ted. our curre nt licensing structure is
such that there is no substan tial reason for an
A merican amateur to im prove his license status
beyond that of General C lass. Also, with the
advent of readily available commercial equip­
ment. there is little need for the modern amateur
to acquire even the most elementary knowledge
of radio communications. Therefore. it is widely
felt by amateurs and FCC alike that amateur
radio in the U.S. is not fulfilling its " reason for
being" as outlined in Section 97 . t of the Com­
munications Act. we agree that the need exists
fo r a retu rn to the progressive. inquisitive type
of ha m radio that existed prio r to 1950.

T he new FCC proposal seeks to rega in some
of th at eagerness to lea rn a nd progress. Two
main fea tures ha ving this effect are : I-A limit­
ing of prime operating freq uencies to more ex­
perienced a nd knowledgable a mateurs ; and
2-lssuance of call signs which immedi ately
ident ify th e class of license held.

Realizing that too severe a curta ilment of
operating space might resu lt in depopulation of
the bands. FCC has wisely chosen to set aside
(after two years) a maximum of one ha lf the
phone sub-bands on 80. 40. 20 and 15 meters
for the more advanced amateur. What this
means. of course. is that at no time will any
amateur (General Class or higher ) be completely
deprived of his favorite band or mode. He may
not be able to roam the width and breadth of the
bands at will . but 110 one will wind up with a
shack fu ll of gear he can't use.

In order to gain full use of the phone bands.
the amateur m ust now progress beyond the Gen­
era l licen se. But rathe r tha n force him to tu rn
immed iate ly to the Extra Class license. an in ter­
mediat e license is proposed. This new license.
ca lled th e Amateur F irst C lass. will allow full
phone privileges. bu t will still den y so me c .w.
privileges. After a ll these yea rs with no exclusive
pri vileges. the Extra Class license will now con­
vey e nough extra privileges to induce many
fellows to attai n it. The inducement is the bottom
50 kc of the 80, 40. 20 and 15 meter c.w. bands.

We can see, then. that the current G ene ra l
Class licensee has been given ample reason to
improve his class of lice nse. without having his

interest stymied completely. meanwhile.
T he attitude seems to have developed, recentl y.

that to have to acquire a working knowledge of
electronics is to be punished. How far this is
from the truth . The world of electronics. par­
ticularly as a pplied to amateur radio. is one of
the most satisfying and stimulating of all scien­
tific studies. for here the fellow with the most
modest budget can easily convert ideas and
theories to actual working devices .

It will be argued that the proposal will nut
cause amateurs to return to the more technical
side of the hobby simply because of more strin­
gent license requirements. T his is not e ntirely
true , for the mere exposure of a n a mateur to a
litt le "book learn in' •. in o rder to pass an exam
is a step in the rig ht direct ion. How man y cur"
rent ly active ha ms have ventured beyo nd thei r
equi pment's instruc tion manual recently? We'd
guess not too ma ny.

Therefo re. we concur wit h A RRL and the
FCC tha t a n improvement in the tec hnical level
of US amateurs can be brought about by a more
difficult license examination. but only if the
examination is properly oriented. The present
General and Extra examinations seem to lean
too heavily towards random. spot information.
instead of measuring the true understanding of
anyone subject. The Extra. for example. includes
questions about microwave r.r. chokes and other
equally obscure items. We feel that an examina­
tion probing a fellow's understanding of various
hasic elements of the modern commu nications
system, such as bala nced modulators. mixers or
linea r am plifiers . would be fa r more purposeful.
and would put the stude nt into intimate con tact
with systems a nd methods he mu st work with.

G etting back to th e FCC's new proposed rule
making. it is ou r opin ion the exclus ive phone
segments are too large. Perhaps a more gradua l
tra nsition to th e FCC's "half the phone bands"
goal wou ld keep up interest in progressing. but
alleviate some of the inevitable crowding into the
upper half of the phone bands.

So far we have not commented on one point
that is sure to create a storm: distinctive call
signs. Wha t do we think of it? We like the idea.
hut the proposed system is a horror. After listen­
ing for nearly a week to discussions on all bands
from 80 on up through 2. we suggest the FCC
reco nsider the idea. It seems that nearly all
old-timers resent the fact that they may lose
their long-held calls. some going back to the
1920·s. Rut they don't object too seriously to a
cha nge of prefi x a lone. We see no reason wh y
a simple. un iform prefix system could not he
adopted, such as : Extra-We, Fi rst C tass- Wf S.
Gencral -WGfi and so on. In th is way. a fell ow
could at least ho ld the same call letters. and
change only his prefi x as he progressed th rough
the ranks.

It seems that discussion of the proposal could
go o n for pages. but we ha ve presented he re only
a few of our more obvious feelings. We strongly
suggest a thorough reading of Docket 15928
beginning on page 8. Your comments are
solicited. 73. Dick, K2MG A

May, 1965 • CO • 5
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Trade or No-Trade/Cash or Terms

SAVE BIG MONEY on
NEWHAlLiCRAFTERS Equipment

@ S

STERMAN
ELECTRONIC ....._

'UPPl~Y-;;:...~

TERRY STERMAN

W 9DIA
Proprietor

" W e' re moving so on to a bigger and better location , here

i n Milwaukee. At our present location we 're bursting at

the seams with Brand N ew Factory-Sealed Equipment. It

wou ld cost us too much to move our giant stocks-so . ••

we 're having this Giant Moving Sale , and passing the

savings on to you . Until we move , we 'll be trading wilder

than ever. If you 've been thinking about trading up to

some New Efluipment , now is the time to get our quote.

You'lI never get a better deal! Use handy coupon below!
There is no obligation . "

NOTE: Our firm wa. formerly bown a.

AMATEUR ELECTRONIC SUPPLY
We've changed the name ... THAT'S ALLI

We stock the entire
Hallicrafters Line

4828 West Fond du Lac Ave.

MILWAUKEE, WISCONSIN 53216
Telephone (4 14) 442-4200

STERMAN
ELECTRONIC

SUPPLY

~•••••••••••••~
• '.. •
• To: STERMAN elECTRONIC SUPPLY •
• 4828 We st Fond du la c Ave ., Dept. C •
• MilWAUKEE, WISCONSI N 5321. •

• I am interested In the following new items: •

• •• •• •• •• I have the followinlil to trade: •

• •• •• •• •• Rush me your SPECIAL MOVING SALE TRADE-IN DEAL •
by return mail. I understand I am under no obligation.

• •
• N.m. •
• Add'... • L.. :... .....I

• CIl, • VISIT our Bran,h Stares, lo'ated at:
• z;p . 6450 Milwaukee Avenue 19 Azaleo Pk. Shapping Ctr.

• s,~ s.., ,...., ....."'iD.., "" ~::t 8'I1.tl.~ CHICAGO, ILLINOIS ORLANDO, FLORIDA
••••••••••••••_ Phane (312) 763-1030 Phane (30S) 277-8231

For f u rther information, check n umber 6. on paS't' 110

6 • CQ • May, 19 65
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RAY
K9KHW
Mgr. Ma il

Ord.r D.pl.

My phone # at work Is:

IIIf you are considering
purchasing, WITHOUT
TRADE-either Cash
or Financed-any NEW
Equipment, Antennas,
Towers, or Station Acces~

sories , etc.-You will want to
get our S pec ial NO~TRADE
MO V I N G S ALE DEAL. You
know that the Manufacturers
would frown upon our adver­
tising a Discount . . . So, tell us what
you are interested in on the Coupon
below ,and we'll call you Long Distance
(at our expense) , to let you know
how we can save you BIG MONEY.
You are under no obligation ! Sorry,
we cannot acc ept Collect Calls-we'll
call you ."

I understand you will phone me long distance (at
your expense) and tell me how I can save money
during your MOV ING SALE :
My home phone # is:

HAM
NET

(1.34) $ 69.95
(3.42) 99.95
(5.23) 149.95
(5.95) 169.95

(10.41) 295.00
19.95

(18.71) 525.00
4.95

r···· ••.••••.~
• • • • •
• To, STERM AN ELECTRONIC SUPPLY .
• 4828 West Fond du Lac Ave., Dept. C •
• MILWAUKEE, WiSCONSIN 5321 6 •

•
I am seriously considering purchasing the following •
new equ ipment without trade·in:

• •• •• •• •• •• •• •
• Best time to call: Best time to call: •

• •• •• My area code is •

• Name •
Test qulpment : KIT WIRED
VTVM 29.95 $ 59.95 • Add,... •
Condenser Tester 19.95 49.95 • •
RFGenerator 19.95 64.95 C;l' _

Resistor Decade 14.95 14.95 • Z;p .
Capacitor Decade 14.95 14.95 • Slate Cod' .
Ba tte ry Eli'llinalor 49.95 79.95 • 0 Send Iitest Reconditioned Equipment BUlletin..
O5Oillo5Oo e 84.95 164.95 •••••••••••••

Foro lurther information, check number 7, on page 110
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CRX-2

5·120

HAlllCRAFTERS
S·110 AC/ DC
S·1185 tubes
S·108 7 lubes
SX·110 7 lubes
SX·11191ubes
HA·7 Calib
SX·61a 14 lubes
H·3 Headphones
Special Receivers:

• CRX· l 30·50 me (3.41) s 99.95
CRX·1 151·174 mc (3.78) 109.95

I r I • r CRX·3 Aircraft (3.41) 94.95
CR X·4 30·50 mc (1.34) 69.95

SX·.ZB CR X·5 151 ·174 mc (1.34) 69.95
Ham Band Equipment:
SX·140 Rec. (4.81) $139.95
SX·I40K Kit (3.91) 114.95
HT·40 Xmtr. (3.78) 109.95
HT·40K Kit (3.06) 89.95
SX·1l7 Rec. (13.53) 379.95
HA·IO Tuner 24.95
HT·44 xmtr, (14.08) 395.00
CA·44 Cable 4.95
HT·45 linear (13.00) 365.00
P·45 AC Sup. (7.94) 215.00
SR·I50 Xcvr. (23.29) 650.00
SR· I60 Xcvr. (11.44) 349.50
HA·16VOX 37.95

SX.Il1 MR·I50 Rack 39.95
MR· I60 Rac k 14.95
P·1 5OAC Sup. (3.41) 99.50
P·I50DCSup. (3.41) 99.50
HA·l Keyer (2.70) 79.95
HA·5 VFO (2.70) 79.95
HA·8 Mod. Ind. 24.95
R·47 Speaker 12.95

S. -4. R.48A Speaker 19.95
R·49 Speaker 14.95

CB.!O SR·41 2m Xcvr. (6.61) 189.95
SR·466m Xcvr. (6.61) 189.95
MR·40 Rack 11.50
HA·31 Rolor (7.94) 215.00
Citizen's Band:
Ca· 7 6 channel (3.41) $ 99.95
Ca·9 "Deluxe" Ca·7 (4.51) 119.95
ca- in Tra nsistor (5.13) 149.95
P·IOACSupply 29.95

ca.n CB·3A 8 channel (5.59) 159.95
Hand-Held CB Unit<:
CB·6 100 mw ea. (1.98) $ 59.95
ca-s I Walt, 2 ch (3.42) 99.25
CB·l1 100 mw-pr. (1.70) 79.95

,



Text of FCC's Decision on Incentive Licensing

BELOW is the full text of FCC Docket 159:!S regard ing incent ive licensing. Although rather
lengthy, it is interesting reading. We strongly sugges t th at you take the time to carefully stud y
the comments (Section 4) offered in support of an incentive licensing sys tem. and then care­
fu lly conside r the logic (gene rally speaking ) of the FCC's proposa l (Sectio n 6 ) , A brief sta te­
me nt of CQ\. atti tudes towa rd s the proposa l appears in Zno MIAS on page 5.

R~t ·378. U S, 470,
474, 41'0 , ~MI . 499,
516. 517. 53S . 577

RULE MAKIS G

Rd on ' the
....·: l l t; R " I. cn , . \I l Ti"I CA HO:'ll S CO :\P, IISS IOS

\\'a,h inglnn. I).C . 2:0554

In the Mauer o f DOCKET NO. 1:5928
Amendment o f the A mat eur
Radio Service Ru les to p rovide
fo r Incennv e l icen!>in~ a nd
Dist tncnve Call Siil:ns

NOTICE OF PROPOSED

Oy the Ccmmlsslon : Commissioner Loevinger absent.
I. ThC' Commission has under consideration ninc

petitions proposing, to varyinl! degrees, thai specia l
privilette-!> be given to the ho lde-rs of Amateur Extra
C lass Ilcenses as an incentive for licensees to obla in
thi s highesl class of Am ate-ur ope rato r aurh orfvatt on.
Many of the peutloners add itiona lly propose that, as a
steppi ng-stone to the Amateur Extra ucense . a no ther
h igher cla ss of operator license be created which would
also carry specia l privile ges as a n inducement to us
attainment . A number o f the pe titioners recommend
changes in the procedure for as..It/:nment o f sta tion ca ll
s i(Ens to correspond to a new ttcense structure .

Smce we rohall consider the ca ll sign problem in
this con nection. we wtll also consider R\I.-470 a nd
R ~t-474. petit ions which a re so lely conce rned with the
ca ll s ign assi(l:nment procedures. The attached a ppendix
Ii",ts the petitioners.

2. To support their proposals, the petitioners essen­
ti ally contend that there is a need for a genera l improve.
menr and "up-gradlng" of operatio ns in the Amateur
Rad io Service which ca n be",t be fulfi lled hv e",tablishinll
a n "incentive licensing" program. They ma inta in that
amateur operat ors will thereby be encouraged to self­
improvemen t by qualifying for highe r classes o f licenses.
T he chief p ro ponent o f the-se views is the Amerka n Rad io
Relay league (A RR l ) . a national Amateur rad io o r­
ga nizatfon with approximately N5.000 membe rs . In its
pet ition. RM -499. the A R RL sta tes :

·'A mo st significant trend has developed in the last
few years which has caused inc reasing concern to the
League a s to whether the basic purposes and o bjecti ves
o f the amateur radio se rvice. pa rticularly tho se relating
to technical qualifi cations a nd proficiency. as set forth
in subparagraphs (b). (c) a nd ( d) o f Section 12.0
[97.11 a rc beina and may continue to be adequately
ac hieved .

"This trend has a risen from two development s, •• .
" In 1951. the Commission a fter an extensive rule

making proceeding in Docket No. 9295, adopted ma jor
changes in the amateu r license structure. Roth lower­
level (Novice and Technician ) and h igher-level ( A mateu r
Extra) classes were established with commensu rate
examination requirements . All frequency bands a nd all
modes of operation were made ava ilable equa lly to the
A matcu r Extra. Advanced . Genc ral and Conditio nal
C lass . Although special prfvileges were contem plated by
the Commission fo r the new Amate-u r Extra Class.
none has ye t been adopted , Thus. once an amateu r has
o bt a ined his General or Conditional Class license he
no longer has any practica l o r meaningful incentive to
increase his techn ical knowledge and proficiency and
ea rn a hi gher , rade o f license .

No Lellers This Month
IN order to be able to bring you the full
tex t of FCC Docket 15928 concerning in­
centive licensing. we have de leted our
usua l "Let ters to the Ed itor" section thi s
month. We'lI be back to normal next
month. though. with the usual reader com­
me nts and obse rva tions.

" T he seco nd deve lop me nt contributing to the trend
is the development and avai lability o f highly com plex
a nd etuc jenr manufactured equ ipment. part icularfv sini1le
sideband su ppressed carr ier (SS8) radiotelephone trans-­
millers. receivers and transcefvers. T he design a nd con­
struction o f many equipments a rc so exce llent and the
operation is so simple that it no longer is necessary for
an amateur using such equipme nt to have pract ical
Imowled(Ee M1fficient to construct hi s o wn equipment or
to even fully understand the circuitrv and theory o f
opera tio n of the manufactured equipment. As a result.
there has been lillie incentive for many amat eurs. o nce
licensed . to increase their techn ical knowledge and pro­
fi ciency as contem plated by subsect ions (b). (c ) and (d)
o f Section 12.0 [97. IJ of the Commission's Rules.'

3. A summ ary of the specific pertinent p roposa ls in
the petit ions u nder consideration is as fo llo ws :

a . Sill. petitions ( R M-455, 4110, 499, 51fl. 511 . 53R)
propose tha t the Advanced C lass Hcen..e. wh ich has
not been is..uec to new applicants since 1952, be again
made ava ila b le but a s a new higher ctass of authoritatio n
with ..ped al privile i1es. Some of the petitioners would
"gra nd fa ther-In' the present holders o f the old Advanced
C lass license (about 40.0( 0 ). While the suttgestio ns
vary as to the type o f examination wh ich would be re­
q uired fo r this new' Adva llCed Cia.... license . they gen­
erally co nte mplate a d ifficulty level so mewhere between
that o f the exa minations for the General and Amateur
Extra Class licenses.

b. RM -:'i77 a dvocates that there be both an " Exi ra
Phone" a nd " Ext ra C W " bcense, both lice nses to be
issued to present holders of the Amateur Extra Cl ass
licence. Other persons could then apply for either o r both
ltcen..es depend in!! upon the type of operation desired .

c. With regard to the nature of the privite )te," fo r
these hi lZher cla sses o f licenses, s ix petit ions ( R M-455 .
4110, 411 1, 499, 516. 511) propose the reserva tion o f
po rt ions of high frequency ( ifF) telephone hands be­
tween 3.5 and 29.7 Mc/ s. RM-45~ would addHillllal ly
reserve II F telegraphy segments for the Amateur Extra
Cla ss. RM -5JN a nd 577 recommend reserved telephony
a nd telegraphy sub-bands in a ll, o r most. o f the bands
below 148 Mc/ s for the Amateur Extra Class. Three
pe- titions I R M-455. 499 and 516) would leave the width
of the present HF telephony sub-bands unchanged but
availab le o nly to Advanced and Extra-Class o perators
while three others ( R M-41H. ~ 17. ~77) would expand
the widt h or the telephony bands but reserve o nly per­
nons thereof to the Advanced and Extra Class. Two
peti tions ( RM-48 1 and RM-571 ) recommend that the
reserved telephony se gments be resrrtcted to single
side band o r suppressed ca rr ier emissions. R~t-499 and
R M-516 propose a staggered timetable for implementa­
ti on of the reservation o f the telepho ny band s.

d . RM -378 p roposes that two-letter stat ion call
s igns ( call si~ns with a single lett er prefix and a double
letter sultill,) be issued to holders of the A mat eur Ex ira
Cla ss license. A number of the other petitio ns a lso
reco mmend new ca ll s ign a..si ~nment procedures which
relate to the "incentive licensing" program.

4. T he proposa ls for an " incen tive hcen..in~· · program
have genera ted the largest number o f comments and
the greatest controve rsy in an amateur rule-making
mailer in many yea rs. Nearly all of these comments arc
in response to R M-499, the A R RL peutton, Alarie
number o f persons. about equally di vided. merely a p­
prov ed o r o pposed R M-499. Of those who (Eave reasons
for their o ppo..moo. only a very few ap pa rent ly felt
that an "Incentive licenst ne' program wa s not de..Irab te
o r was unnecessary. T hese persons either thought that
a ma teu r rad io ope-rations were presently satisfactory o r
th at methods other than "incenti ve licen sin llt : ' such a s
requiring an examtnauon for license renewal. would
cure any ills. Many o bjectors to the A R RL pro~sal

sta ted that the reservation of frequency bands to hIgher
class licensees to the extent advocated hy the League
would unduly encroach upon the o perating p rivileges
of the lower classes of licensees. They main tained that
loss o f these most desirable t rec ueocv ha nd "! would
rorce lice nsees to acqu ire higher classes o f licenses in
order either to utilize their equipment o r 10 enioy thc
most rewarding aspects of amateur ra dio opera tion .

8 • co • May, 1965



RANGER II - This popular, f eature-packed, sett-con­
ta ined transm itter/ excit er is available wired and
t ested or in a complete, easy to assemble kit. As a
tran sm itter, it's a rugged 75 watt CW or 65 watt phone
unit- instant bandswi tching on 6 t hrough 160 meters
-for built-in VFO or crystal cont rol. Temperature
compen sated VFO is extremely stable- high "Q"
pi-network ou tput circui t m atches antenna loads
from 50 to 500 ohms. Flexible t imed seque nce key­
ing provides perfect "make" or "break", yet main­
tains "break-In" advan tages of a keyed VFO. As an
exciter, wi t hout modifica tion, it will drive any of t he
popular kilowatt level tubes and will provide a high
quality speech driver system fo r high powered mod­
ulators. TVI suppressed-wit h t ubes, less crysta ls.
Ca t. No. 240·162·1. Ranger II" Kit. ••••••• •Net $249.50
Cat. No. 240·162·2••• ••• " Ranger II" Wired •• •• •• Net $359.50

"wlth au xiliary SSB exciter
VALIANT I l -c-Here'e t he un it that gives you outstand­
ing fl exibility and performance in a compact , desk­
t op rig! low level audio clipping prevents over-mod u­
lation and increases m od ulation level and Intelllgl­
bil i ty for increased comm unicat io ns power. Differ­
ent ially t emperature compensa ted VFO is highly
stable-operates in the 1.75 to 2 m c. and 7.0 to 7.45
m e. ran ges. Other f eatures: Instant bandswitching
160through 10 m et ers • •• complete TVI suppressi on
• • • t imed seq ue nce (grid block) keying •• • high gain
p ush-to-tal k aud io system • •• buil t-i n low pass au dio
f ilter • •• self contained power supply ••• con trol
m ode switchi ng . •• high efficiency pt-network t an k
circu it . With t ubes, less crystals .
Cat. No. 240·105·1. " Valiant II" Kit. Net $375.00
Cat. No. 240·105·2 Valiant II" Wired•• • ••• •Net $495.00

~
OIRECTIONAL COUPLER
AND I NOICATOR
Provides cont inuou s reading of
SWR and relative power in
transmission line. May be per­
manently Installed in 5 2 ohm
coaxia l tine. Ea sily handles max­
imum legal power. Wired and
t ested.
Cat. No. 250-37 ••Coupler•• $11.75 Net
Cat. No. 250·38••Indicator..$25.00 Net

LOW
PASS FILTER
Wi red. p re tu ned.
Handles more t han
1000 Watt s RF­
75 db or more at­
t enu at ion of ha r­
monic and spurious
frequencies above
54 ·mc.
Cat. No. 250·20 52 Ohms
Impedance •• $14 .95 Net
Cat. No. 250·35 72 Ohms
Impedance •• $14.95 Net

BOOST YOUR ANTENNA EFFICIENCY!
MATCHBOXES

Bandswitching
- no plug -in coils!
Complete Integrated
a nte nna ma t chi ng
and switchi ng sys­
tems fo r CW and AM
tran smitters up t o
2 75 Watts or one
Kilowatt. No annoy­
ing " p tug-ln" coil s;
elimina tes "teed-tap­
ping". Bandswitch ­
IngBOthru 10 meters.

Cat. No. Am ateur Net
250·23·3 .. . 275 Walls. with directional coupler and indicator .• .$94.95
250·23·1••. 275 Watts, less directional couple r and indicator . •• 64.95
250·30·3... 1 Kilowatt, with directional couple r and indicator .154.50

E. F. JDU NSD N EDI\I PI\N Y
1125 Tenth Ave. S.W. • Waseca, Minnesota 56093

o.:=--.:...J ..
information. check number 9, on p age 110

for your free copy of ~
Catatog 965 with cern­
pl ete specifications and
prices on all Johnson
Amateur equipment.

For f u rt her

WRITE TODAY
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The No . 61455
AD JUSTABLE COUPLING -HIGH Q

MINIATURE If TRANSfORMER
htre mel y high Q , Vg rioble Coup ling ­
lunder, critical, a nd ever] with all o djllSl.
men ls on to p . Small size l1A6" ... l ~" lI.

1~.". Mo ld e d te rmina l base . Air capacitor
tuned. Coils mounte d in special powdered
iron onemblies. Tappe d primary end sec­
ondary. Rugged comtructioll. Hig h electrical
,ta b il ity. No. 61 455, " 5 5 Icc universo l
tr onsfof- me r . No. 6 US3, .-55 Icc. BFO. No.
61160, 1600 Icc. tra nsfOf'mer and No.
61 163, 1600 lie. BFO.

JAMES MI LLEN
MFG. CO., INC.

MAIN OFF ICE AND FACTORY

MALDEN
MASSACHUSETTS

Endo rsement of the ARRL position W3!'i received
from many persons of widely diversified inte rest in the
Amateur Radio Service .

a . From a ret ired former Chief S ignal Otncer of
the Army :

" Du ring the ea rly yea rs of my military career (the
1930's ) whenever an individual who posse ..o,ed a radio
amateur licence ca me to my auennon I did my utmost
to have the indi vidu al a.... igned to communications work .
H is license spoke well o f his techn ical understanding
and fntence interes t, During t he latter part o f my
career (the 101'4 deca de o r so j such has nOI been my
feelin 1[ . T he Hcense has ~eneral1y meant ' Here b; a n­
other hohhyi ..t-c-maybe he h OI .. n a nd maybe he doe..n'L"
T he ncense hOI !!. 10l>t its stature: it a ppears to be any­
body 's, ju!!ot fo r the asking. , , .'

b . F rom (he Bar A..coctauon Li brari an o f a la rge
city :

" II doe s not d isturb me that for a t ime 1 may be
precluded from operating in certai n bands u ntil I have
demonstra ted th .. t I a m able to unde rstand a nd therefore
su ccessfully negotiate more advanced requirements. ~b.y

I say here that I do not believe the reliability o f com­
mercially produced equ ipment to be any excuse fo r
ignorance in its operators.

" I !>t'e every reason to believe that the amateur se rvtce
wou ld nou rish u nder a n ince ntive pro gram, In this era
of cont lnuoucly p re..sed demand.. for Inc reased com­
petence in every area o f act ivity, I cannot see how
amateu r rad io can prosper if it a dheres to the corn­
for tahle ways of yesterday."

c. F ro m the pre..ident of a leading electronics man­
ufacturmg compa ny :

" A decade alto when a ncenced radio amateur app lied
to the com pa ny for employment , mere possession o f a
'ham tickrt ' was su fficient guarantee that the holder
was techn ically competent . could read a schematic, h ad
the capabi lity to learn, a nd was capable of mature
growth in the industry . Ma ny of today's leaders In the
electron ics fie ld adva nced along this very path. Now,
although the elect ronks industry is in ch ronic shortage
of tra ined techn icians a nd engineers, by and large,
a pplicants for these jobs a re not coming fro m the rank s
of the radio amateur. Possession o f a radio a mateu r
license does not now mean that the holder is tech­
n icaJly q uahfled in a ny se nse. On the co ntra ry , the
Perso nne l Department o f this Company has been con­
tinuou sly di sappointed with the quality , calibre and
technical ability of holder s of radio amateur ncenses 10
such a n exte nt that such ind ividu als a re subject to
ca reful screening before they are considered for em.
ployment. ..

d . From a college engineering a nd technol ogy
educator :

" As a cottese instructor, we au tomatica lly assumed
(and with good basis) that an engineering st udent who
was a lso a radio amateur, would be a high ly capable
student willing and able: to accept the lo ad s and re­
spon~ibilitie s of a n engineering program. T his idea to
a n even higher degree was present when the new stude nt
possessed a license of one of the more advanced
classes. . , .

" In contrast , today we in education almost prefer
not to hav e ou r students come to us with a mateur radio
licenses. Typ ically, today's ham is concerned wnh con­
tests a nd chat te r and knows little o r nothina of theory
a nd const ruction . H is approach to study and lab is
hit-or-m tss o r the try -this-or-that a pp ro ach. He appear ...
never to hav e tried to understand the basis of e lectronk s
to say nothing of h is eq uip ment itself. He has probably
never wired any thi nlt mo re co mplex than a cab le o r two
a nd would not consider the modification o r service of
even his personal receiver. He simp ly wouldn't know
how a nd is not really interested in it beyond its funcl ion
of recept ion."

e. From the Communications director o f a state
Civil Defense department :

" The . . . Division o f C iv il Defense values very highly
the service rendered to o ur o rganization bv a mateu r
radio operators through the Rad io Amateur Ctvtt Emer­
ge ncy Service. W ithout this Service ou r emergency
communications wou ld be severely handicapped . The
reservoir of tra ined technicians. ava ila b le within the
amateur radio se rvice, is o f immea surable value 10 the
succe...s o f o ur c ivil defen se pro gram in ( the St ate ) .

" With th is thought in mind. it is felt that any attempt
to up-grade the amateur se rvice will ultimately resu lt In
a higher grade of trained personnel which may be ca lled
upon in time o f national emergency. • , . Therefore, I
would like to recommend immediate ecopuon o f the
suggestions conta ined in their proposal. a nd further
recommend a com plete revision o f the examination
ma teria! with the view of Increasing the scope o f the
examination as well as the degree of di ffi cu lty o f the
questions contained therein."

S. The Commtsston has ca refully considered each o f
the subject pel iti ons and the documents in response
thereto In the light o f its responsibilities under the Com-

"" For further Information, eheek number 10 on Pas-e 110
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take 58·34 with you
Vacation, at last ! Now t ime to head for the wide
open spaces. You'll be busy during t he day-hunt­
ing, f ishing, tennis. gol f, swimming, boating-try­
ing to crowd in all those act ivit ies you've planned
duri ng t he year. But at night. pleasantly ti red­
relax-turn on the 58-34.

Here's where you wi II begin to appreciate how good
your judgment was when you selected 58·34 as the
SSB transceiver that of fered you the most for
your money.
Operate 58·34 from hotel, motel, station wagon, camper­
your boat or pl ane. And of course from the fam ily car. Bui lt­
in supply for 12V DC and 1I7V AC makes this varied opera­
t ion possible. Change from AC to DC is easy. Just use the
AC or DC patch cable. (Both are provided).

Very low drain (5OOma) on recei ver standby is important
for portable operat ion. Almost complete transistorization,
(just 3 tubes are used in. RF outpu t and dri ver stages)
makes this low dra in possible.

The S8E concept . . . "a comp lete station in an except ion­
ally small and lightweight package" proves i ts worth con­
vinci ngly on vacation or-for that matter- at any other t ime
when you have occasion to take 5 8·34 with you.

PII!~sl! sene dal~ on SB·J4 trenscetver

Ci ty

Name

Address

When you head for the
wide open spaces .



TWO CATEGORIES TO CHOOSE FRO,.,

ROHN has these 6 IMPORTANT POINTS:

- "1 97. 1 Ba ...is a nd purpose. The rules and regulation..
in t h i~ part are de!iil!wed to pro ... ide an amareu r radi I>
..e rvice having a Iundamemal purpose as expressed in
th e followin~ principles : ( a) Recognit ion and enhance­
mrnt o f the value o f the a ma teu r service to the public
as a voluntary non-commercial co mm unica t ion... service .
part icUlarly with re~pect 10 providing emer~ency com ­
mun ications. ( b) Continuation and ('x tl'n sio n of Ihe
amateur's prm·en abilily to contribute to the advance­
ment o f lhe radio art. ( c ) Encouragement and ;",prrn'l'­
m en( o f the amateur radio 5.t't\"ice through rules which
pro\'ide for ad vancing skills in bolh Ihe communicat ion
a nd technical phas.es of the a rt . (d) E xpansio n o f the
ell.i ...ling res.ervo ir within the amaleur radio 5.t't\'ice o f
trained operators, lechnicians, and eleclronics eXPt'rt!i.
Ie) Cont inuatio n and l'xl" ,u;on of Ihe amateur 's unique
ability to enhance international eood will." ( U nderlining
supplied) .

[Conlhllled on page 96}

municat ions A ct to re gul ate the use o f the rad io Ire­
quency spectru m in the public interest , conve nie nce , a nd
necesstty. 11 is a ltogether clear t hat justt ttcauon for the
continued a llocat ion to the Am ateu r Rad io Service of a
substantia l portion o f the spect rum in the face o f inces­
sant and imparl ant demands by other rad io serv ices ca n
nor be fou nded o n a nyth ing o the r than a continul nll mov e­
ment of the A mat eur Service toward the goals ~pecilied
In Section 97.1- of the A mateur Ru les. It is the Com­
mission '!!> o p inio n that re vis ion of the present license
operatinlo! privilege structure is an appropriate and de­
strable step to take at this time to insure such p rogress
a nd place a proper emphasis upon the quality of th e
service as well as upon Irs mere numerical growth and
activilY Accordingly......e p ropose to revise our rules
to pro\ide for highel c1a:....es of licenses .... ith spedal
pr i vilejl.es as an Incenuve to the general "up-gradmg"
o f hcensees, W e propose, additionally, to revise the
privilejl.es a nd term of the N o vice Class lice nse, to
modify a basis of eli!J:ibility for rhe Conditional Cla..s
license, and to provide fo r disnnctlve station call stsns.
These latter propa!>Oils are all considered to be con­
s i..tent with . and necessary to , an incentive Iicen..in lf
program.

It has been MJlflfes.ted in some of the comments that.
although there is a need fo r improvement of ucensee
kno..... ledge and proficiency in the Amateur Rad io Service ,
rule changes are not appropriate since the licensees
should adopt their o.....n program fo r improvement. W h ile,
of course, selt-imrlatlve by licensees is vital. .... e can
nOI agree that Comm tsston action is inappropriate
Secucn on.I( c) of the rules clearly contemplates the
improvement of the Amateur Rad io Service through
rules .....hich pro\"ide for the advancement of skills in
both the communication and tech nical phases of the
radio art.

f.. In conslderanon of the foregoing, the Commission
proPOSC!i amendment of its A ma teur Rad io Serv ice Rules
as follows :

A - A new hllolher class o f license to be designated the
Amateu r First C lass license sha ll be created. E ligib ility
lor thfs license shall be lim ited to an Adva nced , Ge neral
o r Conditiona l Clas... licensee who ha s held such license
for at least one year. Examinations fo r this license .... ilI
be co nd ucted at Commission F ield Omces or exami na­
tion poin ts. A ppl icants will be required to pass a 16
word pe r minute code test a nd 3 ..... ri tt en exam ination of
a d illicu lty level between the G eneral and A m at eur
Ex tra C lass examinations.

He-Holders of either th e Amateu r Extra C lass or the
A mateur First C lass license sha ll be exclus ively enti t led
10 utili/e the frequency segments ] lol ()(l..]lol5lJ kc /s, 120l)..
1225 kc/ s , 14 2()()..1 42.15 kc/ s. 2 125O-2 13()() kc / s , 50-50 . 1
Mc/ s , a nd 144· 144 .5 M c/ s ettecuve o ne year an cr
adoption o f th ese ru le changes, and , 31\()()..]YUU kc/ s,
12UU..125fl k eys, 14200- 14275 kc / s. 2 1250-2 )]50 kc / !i,
.50-.50 .25 Mc/ s , a nd 144-145 M c/ s effec ti ve two yea rs
after adop tion of these ru le cha nges.

C- lIo lders o f the Amateur E xtra C la ss license sha ll
he exc tustve ly enti tled to utilize the f req uency segments
.' 51)( ).. ] 52.5 kc/s, 7000-7025 kc/ s , 14000-14025 kcls, and
21-2 1.025 Mcl s effect ive o ne yea r after adoption o f rh csc
ru le cha nges, and 3500-)550 kc /s. 7()()()..7050 kc/ s , 141)( )()..
14050 kcls, and 21-21.050 Mcl s effective two vea rs after
the adoptiun of these rules changes.

D-The Advanced Class license sha ll no lo nge r he
renewed. Present holders ot th is license shall he h.sued
the Gene ral C lass license upon renewal. The basis for
this propo!ial i~ that there no jonger exists any valid
dtsttncuon between the Advanced and General Cia",
lice nses as to the dilticulty of the examination. Therefo re .
conti nue d Issuance of the A dva nced Class license h;IS
become an unnecessary admini..rra u ve burden and .
under an incentive licensing p rogram, would merely lea d
to conruslon.

I'Hria , llIinoit
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Why settle
for less
than the best?

for
CRANK-UP
TOWERS

standard

He o vy Duly hlf Support ing
a nd Gu yed in H. ight, of
31- 54 f • • ' (55)
71 - 88 f••' (guye d)

.-

•ROHN

r. O. .... 2000

Eo, . of Op.rolion- rn lll·r Jo:uidl'S be t ween sections assu re
eaay, sa ft.>, f ri ction -free raising a nd lo we rin g. Strength­
welded t ubu la r steel sections overla p 3 feet at maxi­
mum ht'iRh t for ext ra stu rdiness and st rength. Unique
HOH N raisin!!: procedure rai, . , all ' eclion' together- uni·
fo rmly with a n equal sect ion overla p at all heights!
V.,.olilily - desiglled to su pport the la r gest antennae
with co mplet e sart't,Y a nd assurance at o ny he ight d. "ifflt l
Sim pl . In l lalla t ion - inst a ll it yourselfc-use either l1at
bast> or specie! t ilt injl: base [illust rated above] depend­
injl: on your needs. RCiled Clnd fet ted - e nt ire line enai­
neered IlO you can get exadly the rivht size and prolM;"rly
fated tower for r Ollr antenna . The HOB :" line of t owers
is complele. Zinc Gol vonil ed - h ot dipped galvanising a
standard-not an extra-cwith all RO HN towers! Prices
start at !t"M than $100.

,

Standord Dut y Guy e d in
He ighh of 3 7 - 54 - 88 - 105
a nd 122 f••t

" n'o"'d'lI l.a,.~t f :x r/.l!s/VE ,\lanufarlu~r

0{ Too_s; dt'~il:n..rll. t'nKln..,.rs. and jnlltaUw ll
of Cf)/Tlplrte cum...unicatiQ/'l tQUo'er s)l>tems."

For fu r l ht'r infurm.ll.tiun , eht"ck number 12 u n p.ll.lCe 110

SEND FOR ROHN TOWER HANDBOOk
- $1.25 Voll,le
-ONLY $100 JlO"tpaid ( ~pt"("itl l to ,....,d""$

0{ tI" ...al:aZlnt' ) . ~ ('af(.,.t

sou rce of lIupply ~'nt on tl"qU,,"IIt. Rt>pre­
.....ntali \·H world ·wide to serve )"ou. \ \·rite
today to:

ROHN Manufacturing Co.
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Stronger Signals! Stronger Construction!

NEW AUTO-MATCH
the Stronger Mobile Antenna

With Waters new AUTO·MATCH, you' ll get the signal st rength out t hat' s
engineered into your modern, compact tran sceiver. Every precious DB of it!
And AUTO-MATCH is built to en dure with its stai nless steel t apered radiator
ti p and tough ai rc ra ft aluminum m ast. It operates on any ba nd with a simple
change of t op-center loading coils . (Coils are sea led in protecti ve, low-loss
Epoxy.) AUTO-MATCH-the permanent solution to your mobi le anten na
problems !

PRICES

MODEL 361
Price $92.50

(l ess batteries)

Co it 370·20 ", .. $13.45
Coil 370·15 ,_.., $12.75
Coil 370·11 $11.95
Coil 370·10 _._ $11.95
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NEW CODAX™
Automatic Keyer

1111:1111

111111111
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I 1I 1111111~1U1I 1I1II 111 111 11 1

Mast 370·1 $ 12.95
Rad iator Tip 370-2 $ 9.95
Coil 370·75 , $15.95
Coil 370·40 __ $ 14.95

,11111 111

~ 11I 1111 1 1;11111I'11I1I11 1111 1'11111111111111111111

~

• COAOAX- new rhythm-smooth
'§ automat ic keyer by Waters­
~ never anythin g l ike it !
~ Feather-touch double paddle

is tactory-adiusted for pre­
~ else gap and tension. Spacing
" and tim ing from 5 to 50 WPM
~ is fully automatic. Battery
~ powered all-so lid state digital
~ circuit ry with sealed Reed
" Relay output for block grid
'" keying. Also operates into mike
~ jack to work VOX CW on upper or
sa lower sideband. Unique aud io circuit

__... ~ provides for monitor ing and mixing
.- incoming signals.

-..1\r

- ,---

I

I

MODEL 372
Price $21.95

(l ess batt erv)
11111 1,1 11I11I 11 1111I1111I1I11 11 11I1I11!II1I1I1!llIllllIllIlllllIlIil
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CLiPREAMp™ •
•
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See all our new laodies at the Sideband sncw-eteue r-antcn, New York . March 23rd.

Introducing • • • •

to increase your "talk power"
= A solid state ctipper-preamplifie r, the brand new

Waters CliPREAMP will increase your intelligibi lity
and talk-power up to 4 times when band condit ions
are tough! Se lf-powered and we ighing but 6¥2
ounces, CliPREAMP installs externally between
microphone and transmitter in a matter of minutes.
Front panel controls switch CLtPREAMP IN or OUT.

=: OFF or ON, and perm it Compressior-Level adjust­
~ ment to ind ividual requirements. Input: l OOK ohms;
• Output 50K ohms, Voltage Gain, 10 OB nominal .
•::: Power: s.vott battery.
~I 111111111 111 11 111111111111 11111111 ,.., 11 11 111

" IIIIIII II III I1 II I1 I1 I1 I1I I1 I1 I1I I1 I1 I1 II' lI lI lIl lI lllIl lllllllll lI lI llI li1111 111 11 11 111 I•

For further Informatlcn, check number 13. on page 110
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Fur fu rtht' r informat ion , check n umber 1-1, on pa K" e 110

Mobile. Illinois
T he 12th annua l Mississipoi V..lley Hamfest will again
he s ponsored by the Quad City Amateur Rad io Club.
T he ha mfest will be o n May 23rd at Ind ian Bluff Forest
Preserve ne ar \tilan, I llino is . A wide variety or a ct ivities
a re planned including : picnic. trunk sales. auctions. di,s.
p lays of new equipment. and ga mes (or the children.
For tickets a nd information write to Wm. Cooper, J r. ,
K9CIIZ. YI I·23rd Avenue. \Ioline. Illinois.

Rockaway. New York
T he Rockaway Amateur Rad io Club Spring Auction will
rake place Friday evenin g \tay 28. 19M at 8 ;00 P.M .
The event will be held a t the D aniel \ 1. O 'Connell PO~t

272. American Legio n H all a t 301 Beach 92nd St reet,
Rockalll ay Reach. N .Y. Doors will o pe n at 6 :00 P ."I .

to accept uems to be sold. One d ollar donat ion accep ted
a t the door.

Columbus. In diana
The Columbus H amfest will be held Sunday. \I ay 23rd.
a t the Bartholomew County 4-U Fairground s located 21h
miles south o f Co lumbus at rne junct ion o f U S 3 1-A
and State Ro ad ~!l. Regist ra t io n is 51.50. AClhities for
the lad ies and chil d re n. door prizes and a ward s a s
u sual. For addit ional informat ion wrtre to the Co lumbu s
Amateur Ra d io Club. P .O. Boll. 544. Colum bus. Ind ia na .

£1 Pas o . Te x a s
The EI Paso Amateur R ad io Club will hold Irs

Waa h1n g ton, D.C.
Tho Foundation for Amateur Radio . Inc., with he ad•
quarters in W ash . D.C. . announces its intent to make
the fourth award o f the J ohn G ore Memo ri al Scholarshi p
for either graduate or undergraduate study. (ull or pa rt
t ime. The scholarship pays S2~0 tor the academic yea r.
and is subject to renewal. Licensed radio a mat eu rs \lo ho
intend maldni a career in electronics o r retared sciences
may now app ly (or the academic year 1%5-1966. T o be
eligib le. app licant s must ha ve com ple ted o ne year in
an accredned college or university a nd must be enrolled
in a course o f !>tud ies lead ing to a degree. They mU ~1

also be rad io a ma teu rs hold ing a valid FCC license ot
a t lea!>t a G eneral ctass rating. Preference will be given
to a pp lica nts from the area served by the Foundation.
tho D tstnct c f Co lumbia , Ma ryla nd a nd Virginia. ai­
though those living e tsewhere are not excl uded. Req uests
(or a pplica tion should be made not la ter than M ay 20.
1965. and should be ad dressed to: Chairman o f Scho lar­
ship Award Com m inee. FA R. Inc.• 10224 Farnham
Drive, Bet hesd a. Ma ryla nd 20014. The Foundation for
Amateu r Radio. Inc.• is a non-protlt orga nizatio n de­
voted to the adva ncement o f amateur radio. I t Is com­
posed 01 trustees representing radio clubs in t he
W a!>hin l/.lon-Halt imore area . J ohn W . Gore. W 3P Rl. in
whose honor the schola rsh ip was named . wa s unttl
his death in 19f>O the president o f the Foundation. A
prominent rad io amateur in Balt imore for many yea rs,
he was a vice president of the Bet hlehem Shipbuild ing
Corporation there.

Jelfe rson City. Missouri
The Mtd-M o Amateu r Radio Club w ill host the Mi ssouri
Net picn icz'hamfest for JlHi~ . T he date this year will be
June 6, and the place. Memoria l Pa rk in J effe rson C ity.
Fur further de ta ils writ e to Ro y Lilley, KtlJJ S, 1204
Edgewood Drive . Jefferson City, M issouri .

Seattle, W a shington
T he Northwest Chapter o f the Qua rter Century wtreress
A ssocia tion will ho lJ their annual sum mer meeting in
Seatue this yea r o n June 12 a nd 13 at the l a kesho re Inn
Mote l. All o ld timers as well as members a re welcome.
For more info rma tion and advance reservations. contact
W . P . G ilhert, W7QA, 4060 S. M yrt le Sr., Seatt le.
W ash .• 9SIUI.

ONLY

$10.00
COMPLETE

Heat and work thot spicy OX with
the Joyslick- End the frvslrotion of
" hunk of w ire" contoctl.-Now you
co n pu t out the kind of signal you r

THE UNIQUE
•

Iro ns mi". , WO$ designed 10 produce
- ye" c-ven from in, id . on oportment
or home l

A lif e time of experience and on lenno
" kno w- ho w" hos gone into the d evelop­
me nt of thi s re vo lUl io no ry " Vo r io ble fr . ·
qu ency An'e nno" on w hich World Po tenll
o re pending . Un iform ly .lIcellenl perform ­
ance on 011 bonds from 160 th ru 10 melers .
Th. Joy s' ick's special ma tching Ql'ld feed ­
ing s ysle m insu r" lo p e fficie ncy on any
freq ue ntr _ Co mplet. systems or. ava ilo ble
for a.w . " end mo bi le , 100 . O ver 1,500
Joyst ick, or. in use around th. wo rld .

Acclo imed by CQ (July, 1964), Short Wov e
Mogo,.ine , Inter nat ional Sho rt·W ove Leogue,
w ell know n hom s such e s W ISS, W3QCW,
G2YY, ond hundred s more . An amazing
ach ieve ment wi th a Joystick system :
ZUGA worked All con tinents in one day­
in very poor condi tionsI

VARIABLE
FREQUENCY ANTENNA

The OX aerial for
any' QTH !

SIZE 7'6"
VERTICAL

2'3METRES

•

~••••••••••••••• ~

: ORDER YOUR JOYSTICK NOW =
•

Fu ll money-bock GUARANTEE if yau ' re •
nal completely sa fisfied .

• Still not convinced? Complete 'he caup on below •
• lor 0 detailed brochure a nd testimonials. •

Plea se shi p Joystick system chec ked be low:
• 0 Comp lete Deluxe Joystick Transmi tting System •
• (ShiPI . to USA Incl.) ... $24.00 •

o Same as above , but Sta ndard model $2 1.15
• 0 Comple te Delule Joystick Rece iving System •

(Shpg. to USA Incl.) $20.85
• 0 Same as above . but Stan:lard model $18.00 •
• 0 Complete Joystick Mobile System •

(ShPI. to USA Incl. ) $21.10
• 0 Please send broch ures and testimonials . •

• Name Call .. •

• Address ............... . ,........ •

• City Sta te Zip Cocle •

• Pa rtridg e Electron ics, Ltd. •
• 1 SOWEl l STR EET BROADSTAIRS, KENT, ENGLA ND •

~••••••••••••••••
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Preferred for VHF since 1934
F or more than 30 years. VHF experts ha ve been en thus iastic
about the perfo rma nce of PH Crysta ls .. . their activi ty, de­
pendabili ty, low drift, and ha ir-line accuracy. These qualities
are built-in by precision workmanship a t eve ry s tage of manufac­
lure. And EVERY PR CRYSTAL IS UNCONDITIONA LLY
GUARANTEED.

FUNDAMENTAL, PR TYPE Z·9C

PR·IOO TRANSISTORIZED OSCILLATOR

PETERSEN RADIO CO., INC.
'2800 W . BROAOW AY

COUNCIL BlUff5. I O WA

THIRD OVERTONE, PR TYPE Z-9A

Third Overtone, PR Type Z·9A,
24,000 to 24,666, 25,000 to 27"
000 Ke. ± 3 xe. 28,000 to 29,­
700 Ke. ± 5 Ke.. .. . . $3.95 Net
6 Meters. Fifth Overtone, PR Type
Z·9A. 50 to 54 Me., ± 15 Ke.
$4.95 Net.
Radio Control, PR Type Z-9R
Cali brated .005% $2.95 Net
Calibrated .002% $3.95 Net

A PR CRYSTAl. IS THE FINEST
RADIO FREQUENCY CONTROl.
THAT MONEY CAN BUY • • •
ORDER FROM YOUR JOBBER

Frequency Ranges in Kcs.: 1,750
to 2,000 (160 M); 3,500 to 4,000
(80M); 7,000 to 7,425 (40M);
8,000 to 8,222 (2M); 8,334 to
9,000 (6M) ± 500 Cycles. $2.95
Net.
(All Z·9C Crystals calibrated with
a load capacity of 32 mmfd.)

e-sc

i
With PR ·lOO you can check hu·
monies It 100 Kc. i nte rn ls '5 ..
thrCKl(h 54 Me. A prec ision osc il . ·J a
I.tor, full, wired . r••dy to install.
Includes I 1·6A Cryst.1. Power
requirements: 12V DC @ 14 MI ,
Oscill.tor output connects to reo
ceiver antenna, high side. BlSe
is 1·1/8 x 2·13/16 inches .
Weichs 2 ounces .. .. $11.95 Net

F or f urther Information. chf'Ck n u mber 15. on pqe 110

WHEN YOU GO MOBILE

M O OI[ L

",,00.1%

BUY"

CA BLES NOW SU PPLIED
WITH ALl. CONVERTERS

C I ..T U.. ... CO" T .. I .. ..

MQ PlL " 0 OU T"UT OU T"UT VOLT " GIS ......LoC .. TIO.. .. ..OC I
, ...n • • . .. . n . , .. ...

)'If - 11 "" ,. '"'" ,,- S :tt ~

-t .. 115 " ...
8'l1l 1'l1l ''lIl M._

400 · 12 ,. ' 00 .r..o ?I~ 315 Tr""S(.,"," ' I t ~ oo
o10 11S 11 'loll

II. M, Po.., IlllMoIo
'lOll -11 '" '" n, '" T,"" ,," 1 1 6~ 00

. .. 115 l ... .....""""

""10llll - II '" ,.. n, '" - s.moo
or. 115 L... """""'"

QUA LITY COMPONENTS
EXPERT WOR KMANSH IP

TOP PERFORMANCE

" THE BEST SUPPLY MONEY CAN
©~~lJlllJOOW .

MOBILE
POWER SUPPLIES

PROVEN QUALIT Y G U A RA N TE E

M O CIEL

350 . 12.

6 0 5 U NIVE R SI T Y AV ~N UE

LINEAR SYSTEMS I N C. C O S GAT O S . C A U FOR NOA
l" ur f urther In fo r mat ion. check n u mber- 24. on p8R:e 110
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HOOK UP TO

There is a CENTU RY mode l converter made for
your po wer requirements. No other con verter on
the market today can give you the many outstand­
ing features assembled in these compact. selid ­
state CENTURY supplies. Backed by years of er­
per ience in the power supply field, engineers at
linear Systems designed the CENTURY se ri es to
provide the finest unit possible for
powering commercial and amateur
radio communications equipment in
mobile service.



PUTS THE WORLD
AT YOUR FINGER TIPS!

Essenti al OX operating ald . provides vital data like:
beam headings; list of world 05L bureau s ; Includes
logging space. See needed prefiles at a glance.
Increase your odd s of a QSO because you have full
information Instantly.

A must for every active operator, ham or C.B. Over a
dozen vital informati on tab le. Including: Q-slgnals,
100sig nals . abbreviations, all U.S. radio district. and
ereuses . ti me conversion , logg ing space for ew­
SSB-Ca. Saves time for efficient operation.

Al your E·V m icrophone headquarter s,
0' send J I .OO each to:

ELECT RO-VOICE. INC.
Dept. 553G. Buch anan, M ich ig an 49107

t 'o r f urt her infornlation. eheek number 16, on pace 110

second annual Swa p F iesta at Bassett Center in EI Pa so
o n M ay I~ and 16. Grand pr ize for the event will he a
Colli ns KW~t-2. A $2.00 donation may be paid to any
member of the EPARC . or by writ ing the dub at 1 ~01

Golden Hill T errace. EI Pa so. T exa s. 19902. For more
information contact the Swap Fiesta Chairman. Hurley
D . Saxon , K~VQH.

Roanoke . Vir g inia
The Roano ke Va lley Amateur Radio Club will hold its
annual H am fest M ay 29 a nd 30th at the Vinton W ar
M emorial . Vinton, Virginia . A dinner Saturday e vening
with a dance a fte rwa rds is planned . There are many
activities pl anned for Sunday includin g phone a nd c.w.
mceunas and discussions on traffic. For a dvance rel!htra­
t ion a nd furthe r info rm atio n wri te to : Roa noke V alley
A m ateur Rad io C lub. P.D . B Oll 2002, Roano ke , Vin~inia .

St. Pelersbwg. Florida
The St . Petersb urg Amat eur Radio Clu b H a rnrest will
be at Ph illip pe Park, near Safety lI arbor, F lo rid a . Prtees.
swa p shop and fu n for all. ra in o r sh ine. from 9 AM on
M ay 16th. For addiliona l Informatio n write to the club
at P.D. Box 4026, SI. Petersburg. Fla.

Cornell Unh'e rsUy . New York
T he C o rnell Amateur Rad io Club will sponsor a iIla la
swapfest a nd a uc tion o n Saturday, Ma y I , 196~ in Bar­
to n lI all on the Cornell Ijnivers lry Campu s in Ithaca ,
N.Y. Refreshments will be served. Admission is free.

Boston. Massachusetts
The M ilton Radio C lub is re activatin g their Net every
M o nda y eveni ng K PM local t im e o n 28.6 mc. Net control
is KIJLV.

Topeka. Kansas
The Kaw Valley Rad io Club of T opek a , Kansas, will
have the ir a nnual picnic on M ay 16. T he locatio n will
be at G arfield Park. and the time will be fro m 9 :00 AM

to ~ :oo PM. For more information writ e to l. M. Jo hn­
son , KilAER , 2400 J ames SI., T opek a. K ansas.

Ursin a . Pe nn sy lva n ia
The 10th annual Grave Yard Net picn ic and lI a mfest ,
sponsore d by Ihe Somerset County Amateur Rad io C lub,
Inc., will be held at La ke Stonycreek , in th e beautiful
Allegheny Moum ains, ne a r Somerset , Pa . o n July 10th,
and 11th. W3GGN. du b station, will be on J.RR~ kc and
~O, 4 me to direct mobiles to the site. Prizes a nd sur­
pnsee, Regist rat ion s in advance-$I.~o-at the door­
$2.00. Fo r runner information and adva nce tick ets con­
tact Bla ine, KJBGI, ~ IO Broadwa y, Rockwood. Pa.

Mother's Day Certificate
The Grafto n Amateur Rad io Club, Gra fton. w est V ir­
gtnia, the ht rth place o f Anna J arvis founder of Mo m ee' s
D ay, will issue a ce rtifi cate for worki ng club mt'mhers
on M other's D ay. May 9, 1965 from 12:01 AM to 12 :00
PM E ST. Cluh C a ll W REP and member stations a re
W 8NTV, WARKAN, K RM RX, K2DEK , KRII UX ,
K8MYU. KHKR U . KlH lII U and K 8ZW N. The cert ificate
shows Ihe And rew' s Method ist Chu rch o f Grafton in
wh ich the fi rst Mother 's Day Se rv ices wert' held on M ay
10, 19m!. The above stations will be call ing " CQ fr om
the home o f Mother's Day" or CQ \ tD on c.w.

Air Force Aca demy. Colo.
T o mark. hath Armed Forces D ay a nd the 11th armi­
ve rsary of rbe found ing of the natio n's newest !l.ervice
school. the Air Force Academy MARS srauon KlIWWn
will o pe rate from the top of Pj kes Peak M ay 14 throuah
I ~. Academy pe rsonnel will begin station o peranon a t
1900 GM r \tay 14 a nd conunue until 1900 GMT on the
l fi th. T he station will opera re on th ree t requenctes : 20
meters t14.J20 kcs.) (rom 1~l)n GM T 10 oJOO GMT and
13011 C; MT t o 0.'00 GM T: 40 mete r s (7.220 kcs.j . conunu­
o us: and "0 mete rs (3.940 kcs. }, 0300 G M T to DOO C;MT.

A QSL cert lflca te will he awa rded 10 each station con­
tacted during th e operation.

Correction
In the " R,F . F iltered La mps" a rt icle, CQ, M arch.
1 96~ , p. .54, if e ither ca pacitor C. o r C,

16 • co • May, 1965



(shown in fig. 1 ) should short w ith the lam p ungrounde d ,
a d angerous shock hazard wo uld exist. Fo r this reason
U nderwriters La bora to ries Inc. has spe cifically inst itu ted
tests o f ceramic ca pacitors to be used fo r rbt s appli­
cation. T he d isc capacitors used are sli~h t ly mo re costly
(25l;' list ) si nce they have to withsta nd seve re a.c. o ver­
vo ltage rests . U nits tha t a re su itab le for th is applica t ion
are Spragu e. 1500 mmf, # 125-L-D I5 or eq uivalent types
rated a t 123 v.a.c .

DeKalb. Illinois
T he Kishwa ukee Radio Club of D eKa lb, Ill ino is is
again ho ld ing it s an nua l equ ipment Swap fest o n Su nday,
M ay 2. 1965. Last ye a r over fI()() h am s attended . Fo r
fur ther detai ls wri te to ; A lton L IJrand , 4 15 E. Syca­
mo re St., Sycamore, I llino is.

Ge neva . Switze rland
On Sunday a nd Monday. 16 and 17 May 1965 the Int e r­
na t ional A mateu r Radio Club (l A RC ) stat ion will be
operat ing in all Amateu r hands in commemora t ion o f
the Centena ry of the Internatio na l Te lecommunication
U nio n ( ITU) . On the 17t h o f M ay 1965 , the I.T.U .
will he a hu nd red ye ars old ! The C lub will contact many
a m ate ur s ta tions a rou nd the Wo rld. includ ing you. we
hope ! At the I.T.U . Headq uarters there will be s ix
sta tio ns in o perat io n around th e clock in all th e a mateur
band s. For the occasio n. the special ca lls in addi tion to
4 U11TU ; 4U 2IT U, 4U3 1TU . 4U4 1TU , 4U51TU . and
4 U6ITU will he used by th e s ix sta t ions in ro ta ti on .
(Com memora t ion Opera tor Certifica tes a nd QSL ca rds
will be lssued. )

Williamsporl . Penna.
T he W est Branch Am ate ur Radi o A ssocia t ion will hold
its yea rly lI a m fest o n M ay 2. 196:5 a t the F iremen s'
Socia l H all in Monto ursville , Pa . For more deta ils
wr ite to : 1-1 . J . Lam ade, Jr., K3MKW, President,
W AARA , c / o G rit Pub lish ing Co., W il lia msport , Penna.
17704 .

Fre sn o. California
T he Fresno Am ateur Rad io C lu h, lnc., will have their
13 rd a nnua l Fresno H amfest , Satu rday. May IS at t he
T owne and Cou ntry Lodge. F resno , Ca lif. Events p lanned
a re : Smor~ashord din ner. gra nd awa rd banquet . prizes ,
tra nsmitt e r hu nts a nd a mohile judg ing contes t. Fo r
more info rma tion wr ite to Howa rd C raven . W6 D U D .
Registra t ion C ha irman, Fresno Amateur Rad io Club ,
Inc., P.O. Bo x 7R3, Fresno , Califo rnia.

Lansing. Michigan
T h6 11th an nu a l Michigan W eek celebratio n will be
f rom M ay 16th thro ugh the 22nd. II a ms fro m Michigan
and through ou t the na ti on a nd world will be eligible for
ach ievement awa rd cert ificates , signed by M ichi ga n
G ove rnor Geo rge Romney, for co ntacts made relaying
in fo rmat io n abou t Michigan . Fo r comp le te rules write
to th e G rea te r M ichigan F oundati on , :520 C herry St. ,
La ns ing, M ichigan.

Dea rborn. Michig an
T he H enry Ford Museu m in coopera t ion with Det roit
Ama teur Ra d io A ssociat ion a nd Cou ncil o f A ma teu r
Rad io C lu b.. o f Sout heaster n M ichigan will sponsor an
O ld Ti mer's N ight o n Sat urd ay, May R, 19M . T here will
he a lunch sponsored by the QC W A , a di n ner and a
meet ing: at which G eorge Ha iley, W1KH, will d iscuss
H a m Rad io pa st , present and future. T he activi ties
throughou t the day will be recorded by the U niversity
of Michi gan as pa r t o f their p lan to reco rd o ral hi story.
For reservat ions a nd in fo rmat ion . write to Dept . of
Com mu nications, H enry Ford Museu m. Dearborn , M ich i­
gan.

Please ...
When writ ing 10 C Q fo r any rea son. be
sure to include your ZW code. It will soo n
be a posta l regulat ion and may effect de­
livery of CQ to your door each month.

by IVEW-TROIVICS
the home of originals!

HUSTLER is the mobile antenna that has
won the widest praise from everyone that
has used it. For really reaching out , and
for except iona l results on every band, i~e

HUSTLER has no equal. For unbiased opi­
nion of performance, ask any HUSTLER
user . .. there are thousands of them.

See the HUSTLER at your dealer or write
us for lite ra tu re.

For f urther informa ti on. check n u mber 17, on p ag e
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The Amateur Radio

Club Forum
BY AL SMITH, W A2TAQ

W
E have previously mentioned that news­
paper publicity is perhaps our best form
of public relations. We brought to your

attention that the local broadcast station. as a
means of promoting the good word of our avoca­
tion, is yet another great means . Another method
comes to mind. this one will give us a chance
to get our message "directly" to the public . For
this you have to get on what could be termed the
"free lunch circuit:' There are many service
clubs in our communities. These groups meet
weekly, semi monthly or monthly. It is the policy
of most clubs to have a guest speaker at their
meetings.

A service club that meets weekly (usually a
daytime luncheon meeting) will be on the look­
out for speakers on any subject . The mention of
your availabili ty to one of the members. will no
doubt have the clubs "speaker seeker" chairman
on your door step in no time.

J ust to mention a few of these service clubs
we have Rotary, Kiwa nis. Lions, Elks, Exc hange
and C hamber of Commerce grou ps. You'll find
th at the members of these clubs a re usuall y civic
minded individuals; businessma n, pu bli c officials
and o ther people of im portance in the commu­
nity .

They of course will be the lead ers of any com­
munity a nd the type of people we wa nt to ge t
the true fact s of a mateur radio to.

Many of these groups do much fo r a com­
m unity, m ostl y in a financia l man ner, Don't over­
look the possibili ty that your pet goal may be
given a shot in the army by a donation. Club
programs such as supplying emergency com­
munications for your community, hospitals, Red
Cross. or similar agencies may be just the thing
the service club is looking for as a project. Kee p
in mind that many things we do. such as Field
Day. are public services. Let these clubs know
what your amateur radio club is doing in the
old home town. Tell them of the many good
things we can do for them and their neighbors.

Service clubs of course are not the only groups
that could be interested in having speakers on
amateur radio. We have literally hundreds of
veteran, religious, and fraternal organizations
that would welcome a change of pace from their
normal meeting routines.

As we mentioned in newspaper publicity
"sock-em" in the first paragraph. We could do
likewise in a talk to local clubs. One way. is to
find out ahead of time if the organization has
had any connection what-so-ever with amateur
radio. Pe rhaps you know of a chapter. Post,
Counci l. or Bra nch that donated some amateur

·504 Reach 4Jrd St .• Far Roca kaway, N.Y. 1169 1.

1 8 • CQ • May, 1965

rad io equipment, or allows a n a mateu r rad io club
to use their mee ting faci lities. o r as is the case
in many organizations, an amateur radio grou p
exists wit hin the organiza tion. Whatever you can
dig up, use . It will particularly attract attention
when they know they have some tie to amateur
radio. This paid off for me when speaking to a
Rotary Club luncheon. I made mention of a
group within Rotary known as ROAR ( Rorer­
ians of Amateur Radio ). this made all ears perk
up. and from then on I had a very attentive audi­
ence.

About your talk. try to make it interesting.
don't worry if you ha ven't had experience in
public speaking: if you know what you're talk­
ing about that's ninety percent of the problem
licked right there. Dig up stories of happenings
in amateur radio both humorous and serious.
Start by filling your audience in on the difficulties
of the spark days and progress to present day
operating. Add some highlights from public
service activities. particularly recent events such
as the Alaskan earthquake. with at least one
human interest sideligh t. preferrably something
local. Pe rhaps the story of a nearby residen t re­
ceiving a message telling of the well being of
a loved one in Alaska would be good. Of course
any loca l work carried on by AREC a nd /or
RAC ES will be appropriate.

~ULLY PR EPAR E YO UR TALK. read it
many times. If possible. put it on tape . a nd keep
playing it back. By the time you get sick of hear­
ing yourself, you'll pretty well know yo ur speech.
T o be on the safe side prepare notes. yo u'l l find
them very useful particularl y if you mention long
lists of names such as famous radio amateurs.
which b)' the way a lways seems to hold a n audi ­
ence spe llbound.

T his wri ter notes with pleasure the receipt of
many club publica tions. I hope that the clubs tha t
can, will send a long a copy of their club pa per
each month. This will enable the FORUM to pick
up interesting ideas put to use by various clubs.
and allow others 10 know about them.

Out of the M icro volt (published by the Utah
Amateur Radio Club of Salt La ke City), we
read of a F A public service venture. T his group
came to the aid of the " March of Dimes Tele­
rama," staged for some thirty one hours on a
local Salt Lake City T V C hannel. As pledges for
donations were telephoned to the station. the
club teletyped the information to the State Dis­
aster Center. 1 he Center had a number of two
meter mobile units standing by. ready to be
dispatched to pick. lip the pledged donations.

Despite an extremely heavy fog, nearly every­
one in the area with a two meter mobile unit.
joined in the effort . This was a chance to do a
terrific public ...ervice job while in the public eye.
It makes doing this type of work worthwhile.
when someone knows about it. To quote a para­
graph from the M icrovolt , " Participation in
affairs such as this. is good communications
practice and also gives amateur radio reason to
continue to exis t." nuff said. 73 . AI. WA2TAQ
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City State Zip, _

Address _

A PANEL SWITCH BRINGS THE REJEC­
TOR INTO THE SPEAKER THE INSTANT
A HETRODYNE BOTHERS YOU! ALSO,
A BOOST SWITCH TO AMPLIFY
APPROX. 6 DB.
Easy to install . . . just connect to speaker and
po wer source. No RF connections . . . Use with
any IF frequency.

----------,GALAXY ELECTRONICS
10 South 34th Street
Council Bluffs, Iowa 51504 •

•
•
•o Send detailed brochure on Rejector Tunable •

Notch Filtere ...

-----------

THE REJECTOR
TUNABLE

NOTCH FILTER*
w ill g reatly im p r o ve
reception on any
r ece iver or transce iverl
· .. HAM/CB/SWL
• No injection loss.
• Audio filter with tunable range 300

to 5000 cycles. Fully transistorized.
• Tunes easily and quickly-highly

selective aud io notching circuit.
• Hetrodynes reduced over 40 DB.

Ideal for CW·Rm ·SSB·AM·SWL
• Sim ply connects between receiver or

transceiver audio output and any P.M.
speaker. Apply 12V. acydc (lI,A).

• Reversible face panel for horizontal
or vert ical operating positions.

• All irri tating constant audio frequency
noises are suppressed.

• Optional 115 VAC power supply,

A sk your d istributor
fo r a d emonstration.

Fur lurtb,, ' informatiull. ebeek number 1!:l . on paKt' 1111

Mav. 1965 • CQ • 19
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VHF/UHF UNITIZED TRANSMITTERS
50 me 420 me

AOD - 57
DRIVER /TRANSMITTER FOR 50 OR 70 me
The AOD-57 completely wired with one 6360
tube. two 12BY7 tubes and crys tal (speci fy
frequency). Heater power: 6.3 vol ts @ 1.2 amps.
Plate power: 250 vdc @ 50 rna.
ADO-57 comp lete $69.50

AOA - 220
MULTIPLIER / AMPLIFIER FOR220 me
The AOA multiplier I ampli f ier uses two 6360
tubes provid ing 6 to 8 watts output on 220 mc.
Requ ires AOD-57 for driver. Heater power: 6.3
volts @ 1.64 amps. Plate: 250 vdc @ I SO rna.
ADA-220 complete $39.50

~.

-

AOA -144
MULTIPLIER / AMPLIFIER FOR 144 me

The AOA-144 uses two 6360 tubes provid ing 6 to
10 walls output. Requires AOD·57 for driver.
Heater power: 6.3 volts @ 1.64 amps. Plate
power: 250 vdc @ 180 rna.
ADA·144 complete $39.50

AOA - 420
MULTIPLIER / AMPLIFIER FOR 420 me

The AOA-420 multi p lier I ampl ifier uses two
6939 tubes provid ing 4 to 8 watts output on 420
mc. Requ ires AOA-57 plus AOA-144 for drive.
Heater: 6.3 volts @ 1.2 amps. Plate: 220 vdc
@ 130 rna.
ADA-420 complete $69.50

AMD -10 MODULATOR:
The AMD-IO modulator is designed as a com­
pan ion un it to the AOA seri es of transm itters.
Uses 6AN8 speech ampl ifier and driver, 1635
modu lator. Output : 10 watts. Input : crys tal micro­
phone (High Impedance). Requires 300 vdc 20
rna, no signal, 70 rna peak: 6.3 vac @ 1.05 amps.
AMD·l0 Modulator complete $24.50



I

NTERNATIONAL

International's new unitized VHFIUHF transmitters make it extremely easy
to get on the air in the 50-420 mc range with a solid signal. Start with the

I basic 50 or 70 mc driver. For higher frequencies add a multipl ier-amplifier.
. All units are completely wired. Plug-in cables are used to interconnect the
driver and amplifier.

ARY-4
RELAY BOX
Four circuit double throw. Includes coil rectifier
for 6.3 vac operat ion.
ARY-4 Relay Box complete $12.50

n-
• • ••

•ADD·5750 mc6 METERS

COMPLETE TRANSMITIER

APO - 610
FILAMENT SU PPLY

The APD·610 provides 6.3 vac @ 10 amperes.
APD·610 complete $9.50

AOD·57 PLUS ....n, 1 n- _ ·~n" n,2 METERS 144 mc •• • • ,
ADA·144 • • •• •••

AOD·57 PLUS ·~n: n- _ hR,.n,
220 me •

ADA·220
• · .. '. . •• ••

ADD-57 PLUS ....n,. n- •.n,.n,
420 me AOA-144 PLUS •• ... - . . .... . • - '/•

AOA·420
•

Order Direct
from International

F or f urtber in fo r mation , check number- 21, on psa-l! 110



DUAL VFO OPERATION AND
WITH THE NEW MODEL 22 DUAL

USE THE MODEL 22 ADAPTER WITH EITHER
SWAN 5 BAND 400 WATT SSB TRANSCEIVER.

SWAN 350

~
Built-in VFO, optional
crystal calibrator and
sideband selector.

$395

SWAN 400

~
Built-in crystal catibra­
tor and sideband select­
or. Requi res externa l

. VFO.

$395

• Transistoriz ed VFO, temperatureand voltage
sta bilized.

• Precision dual-ratio tuning.
• Crystal lattice filter.
• ALC ... AGC.. . S·Meter.
• 5Y2 in. high, 13 in. wide, I I in. deep.

ACCESSORIES:
• ACpower supply, matching cabinet

with speaker. Model 117·C $85
• 12Volt DCPower supply. Model 41 2 $130
• Plug-in VOX. Model VX·l... $35

For- lu rther inCorma tion . check n u mber 22, on p age 110

22 • CQ • May, 1965



NOW!

Separation of transmit and receive Ire­
quencies for aXing.

Permits transceiving on second frequency
control unit, VFO·B.

Permits transceiving on the built-in VFO

of the Swan 350 or VFO·A of the Swan 400.

Permits transmitting on VFO·A and receiv­

ing on the second frequency control unit,
VFO·B.

Transmit and receive capability for all ham

bands plus MARS and CAP frequencies.

Fixed tu ned or VFO control on t ransmitting,

receiving, or t ransceiving.

*

*

*

THE MODEL 22 PROVIDES
THE FOLLOWING THREE
MODES OF OPERATION:

~

EXTENDED FREQUENCY COVERAGE
VFO ADAPTER AND
EXTERNAL FREQUENCY
CONTROL UNITS

F or f urther information, check number 23. on pa&,e 110

Ma y, 1965 • CO • 23
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THE WORLD'S SMALLEST
KILOWATT LINEAR

NEW HEATHKIT "KW KOMPACT"
1000 Watts-1 Foot Wide-$99.95

Operates Fixed Or Mobile

24 • co • May, 1965
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Heathkit "KW KOMPAa" ...The World's Smallest
Amateur Band SSB Kilowatt Linear Amplifier

• Provides 1000 watts P.E.P. input power . Tunes 80 throulh 10 meters • ALe output to exeuer • Built-in antenna
chanleover relay . Bui lt -in SWR m eter aids antenna adjustments on the road & monitors for max imum effic iency
• Pretuned broad·band inp ut c ircu il requ ires no Iun ina • Ena:ineered with a pair of rUlled tubes idea lly s uited to
mobile operation (572-8 " or T160L's) • Full provision for control ot " re mote ly" located AC or DC power supply

IIr n " s A Kilowatt SSB L ineae Anlplifirr That Sf't, New Standard For
Size' And P, il'1l' 1 It ca n be installed unde r the da sh of nearly every mood

. c t car with your exciter, provid mlt a com plete under-the -dash mob ile
stauon . T h is full K W SS B linea r mea sures just H 'lIi" H x I n i..... W
x 10'" D . What 's more. the K W Ko mpact goes for o nly 599.95!

H eath E nginf'f' rf'd To St"t 'Th e- Pace For 8 0th xtobtte And Fil.(·d Ama·
teue- Stlloti on ~ •• . A kilowart in a ca r means real sock for mobile and
emerge ncy communications- whe re antenna efficiencies a re normally lo w .
In fact , we 've incl uded a panel-mounted SW R meter, enabling o n-Ihe­
spot antenna chec ks and adjustmen ts . . . a real conven ience fea ture ! But
the KW Kompact is not jusl a mobile rill: .. . P icture it o n the top of your
operating desk . Nice? T hen o rder you rs today. Pr iced less power supply
options below.
Kit JIA ·1 4. 9 fbs .. .. ... .. ..... •. .. .. • • . • • • ..• • • . .• . • • .• • • •.. .$99 .95

HA.'. SPlClflCAJlONs-iond covorogo : 80, .0,
20. IS, and 10 mete n . Men''''u''' powe, inp ut : SS8.
I (XX) w olll P. E. P. D, iving power required , 100
wens P.E.P. Duly cyde : 50"4 Isse voice modulo ·
t ion!. Thi,d ordo' d illo,t ion , -30 db 0 ' bene, ot
I (XX) w alts P.E .P. O ut pul impodonce: Fixed 01 50
to 75 Ohml un bala nce d . SWR not to exceed 2,1 .
Input i", ped o nce: 52 Ohml unbalo.,ced; b reed -bond
p retuned input ci rcu it . Met., funcl ,onl: 0·6 relOl ive
power & 1 ,1 to 3 , I SWR . f,onl panel control"
Tun ing , bond Iwilch . relutsve power se nl it ivity
coo trc t, mete r switch (fWD & SWRI. power Iw ilCh
loff , a " ). Tub. co mp l.m. nl , Two 572· B (0 ' two
T16O.1I in po rc tlel. Pow• • ,.q",i'.monh , 2000 YDC
01500 rna sse pec k, _ 110 yO( at 60 mo . a nd 12.6
VO( 01 4 amperel . Cob'n.' l iIO: 12· 3/1 6" W •
3·3/16" H . 10" D. N.t w" ght: 7 Ibs .

Pictu re a " I(W I(ompoct" on your ope ro t inll
de lk. Handlomo dOlilil n, I moll lile. Ideal
for portable opo,ot ion , tool

A kilowolt in a co , ? Th. " I( W 1C0mpoct"
leoyel ,oom 10 IIlOro.

In,id., a neGl layout that moh'l on . mb ly
eGl y • • • qlHllily compone nll fo, d.penda blo
oporotion .

A Choice Of Power Supplies For Fixed Or Mobile Operat ion

Heathkit IIP·14 Mobile Power Supply Heathkit HP·24 AC Power Supply

The H P· I . Mob ile po.....e r su pply uses all solid-stale ci rcuitry .
Sw itchinl freq uency is 1500 cps. A to ro idal core transformer
for efficiency a nd regulation . Recom mended for o peration
o nly with 12 V alternator equipped cars. Circu it b reaker pro­
tect ed . The H p·14 pro vides all necessa ry operating vo lta ges
for mo b ile o peratio n of the H A-14. InpUI volta ge 12 to 14 .5
VDC. negat ive ground , 2S amps average. SO amps peal...
8'"'" W x 2~'" H x 7~" D.
Kit Hp· ]" . ]0 lbs . . . . • • • • • • . • . , .. • • • • • •••• .• . . • . . . S89.95

The Heathkit Model H P· 24 AC powe r su pply is controlled
from the H A· 14 SS B A m plifier. permitt ing it to be con.
ven lemly placed in any location . Provides all necessa ry o pera­
ting volta ges for the H A· 14 . Features com plete ci rcuit breaker
protect ion . All solid state . 120 or 240 VAC. 50-60 cps opera­
t ion. 9'" W x 6%" H x 4~ '" D .
Kit liP·}" , } 1 lbs S49.95

25•co•

49023

(Please p,intl

Heathk It COlO log .

Addres", _

Name -;:;-_-;:-c-:: _

HE ATH COMPANY, De pt . 12. 5 , Benton Ha , bo r, Michig a n
In Ca na d o : DoySTrom , lid ., Cooksv ille, Onlor io
o Enclosed il 5 , plus shipping .

Pleale lend model h1c:-,---:;-;-:-:oc:--;-.,...------ - - - ------o Please send free 1965

you need In " mobile" 0'

"fi. ee1" Ito t io n iii'" wilh fu ll

OYoilo bl. al t,.mondaUI clo ·

dellcr iptionl ond ,"cifico tionl

it -you" . lf lOyinlilll EY. rythin lil

See the wid . a rra y of H.oth_

kit Amo te u' Rod io EQuipme nl

FREE 1965 HEATHKIT CATALOG I
I
1
I
I
I
I

I ...Send fa, F,ee copyl City Ste ee l ip J
P, ices & specif icotior'!s l ubject to change w ilhout .,ot ice . AM ·15SL J

For f u rthe r information. eheek number 25. on palr~ 110

May, 19 65

I
I
I
I
I
I
I



,

J .--1 -

• • ,

-

The fro nt po ne l o f the six meter s.s.b . t ra nsmitte r is
painted in two lon e grey. Be low the ce nter of th e d ia l
is the fina l to nk tu ning contro l and 10 the lower right
of the dia l is the v.f.o. tuning knob. O n the sha ded
portion of the ponel at the left is the sideba nd se lecting
switch a nd be low it, the ca rrie r control. The unmarked
knob to th e right of th e switch is the a ud io gain ccn.
Ira I with the mike jack below it. The thr ee ce nter knobs
tune the mi ll er, a mplifier, Clod fina l grid . The c .c. switch
is at th e extre me right of the pane l a nd th e M ODE

switch is a d jacen t to it with th e key jack below the

A

Six Meter

S. S. B.

Transmitter
CLIFFORD JOHNSON," W jlURQ

The common approach to getting on six meter sideba nd has been to use a low
frequency s.s.b. transmitter with the addition of a transverfer to reach 50 mega­
cycles. However, this method ties up a lot of equipment and is bulky to so y
nothing of being on expensive way of doing it. A complete rig just for six meter
s.s.b. doesn't cost much more than some transverfers and since the rig is for
one bond only, with no bandswitching, construction is not difficult.

· 12.5 h Van Buren, S t. Pau l. Mi nn . ~~ 104.

26 • CO • May, 1965

me output of a crystal mult ipl ier (6U8) to ob­
tain the desired 50 me.

A 6CL6 neutra lized amplifie r d rives push-pull
6146'5 for the fin al output . Series feed to the
fi nal amplifier and isola tion of grid and plate
circuits togethe r with neut ral iza tion make this
circu it very stable. T he output is coupled to
the antenna with a swinging link a rra nge ment.

Part ic ula r attent ion has been paid to the v.f.o.
to obtain the stab ility needed fo r six meier side­
ba nd operation . In addition to using silver mica
capaci to rs. ceram ic tube socke t. an a ir wound
coil, and heavy rigid wiring. the location of the
v.f.o. on the chass is has been chosen for the
coolest operat ion and least chassis flexing. The
coil and components are enclosed in a shield
of heavy aluminum and placed off to one side
underneat h the chass is away from any sources
of heat. Hea l generati ng bleeders a re located on
the top side of the chassis to min imize hea t
underneath . Only a sma ll temperature compen­
sa ting capacitor is used . C II • a 10 rnrnf, N750
type. The wide spaced variable tun ing capacitor
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Fig . l -Slock diagram of the 6 meter s.s.b. transmitter. A 9 mc McCay filter and two crystals provide a choice

of upper o r lower side ba nd ope ration.

from an ARC-S transmitter is ideal for tuning
the v.I.o. and is pa rt icularly ada pta ble in making
the homebrew slide rule dial.

Power Supply

All power is supplied by a single television
transformer using a bridge circui t with silicon
diode rec tifiers. The necessary low voltages a re
taken off the center tap of the transforme r
through a filter and a ppropriate dropping resis­
tors. The high voltage run s from 600 to 700
volts depending on the pa rt icular transformer.
The filter chokes a re a lso television components
with a rating of a round 200 rna . V.Lo. and
c rysta l oscillator vo ltages are regulated with a
V.T. tube . Bias voltage. regulated with ze ner
diodes. is obta ined from a filament transformer
in reverse and this d.c . voltage so urce a lso op­
crates the changeover relay.

layout and Construction

As with most homebrew equipment. the lay­
ou t is dictated to some extent by the components
ava ilable. but the physical arrangement of this
transmitter is the result of considerable study
and tri al a nd e rro r.

The low impedance input and output of the
McCoy filter fa ci litate Its placement on the
chassis nea r the 9 mc amplifier tube. T he speech
and ba la nced modulator circu itry a re at the ex­
tre me left corner of the chassis in a shielded
compartment. This makes for short leads to and
fr om the audio tube and the output of the bal­
anced modulator is simply link coupled to the
input of the filter by means of small RG · 174 / U
coax ca ble running across the chassis.

All the controls associated with the mike a m­
plifier and the balanced mod ulator are grouped
to come inside the shield ing underneath the
chassis.

Top view of th e 6 meter s.s.b . transmitter shows details
not ind ica t&d in th e layout ske tch. The pane l is secured
to the cha n is by the control mounting nuts a nd also
has ve rt ical side suppo rts for increased rigidity. The
tun ing diat co nst ruction and stri ng ing can be clearly
see n above . The four 20K lOW resistan ca n be see n
forward of the power transformer. The 1250 ohm 25W
resi ston are located und.r th e perforated shield a lo ng
side the power transformer. The ecver plate fr om the
final cage i, removed to show d etails. Note the swing­
ing link attached to th e fib re sha ft . Capacitor CIO is
loca ted just above th e a ntenna connector, in the cage.
The knob on the rear pan el is Rs, I rAS AOJ UST. The ter­
minol black in th e center i, for co nnectio n to th e

receiver for muting .

The SJIl1'.8A NO SELE.CTOR switch (a s.p.d.t.
toggle ) comes directly below the two ca rrier
generating crystals and below this switch is the
carrier insertion control with an attached snap
switch. S::. Turning the switch on unba la nces
the modula tor de flec tion plates. allowing carrier
to feed through the fil ter and the amount of
carrier can he adjusted with the potent iometer.
This control is used o nly for tuni ng up or whe n
it is desired to u..e the rig on c. w. or a .m.

On the lower right hand side of the panel are
the a .c. OS-QFF switch. ke y jack . and a th ree
position mode switch. The four center panel
controls a re for tun ing the 50 mc section o f the
tra nsmitter. The link is moved by means o f a
sc rewdriver slo t in the shaft that is reached from
the rea r of the chassis since continua l adj ustment
is no t necessary.

Special Assemblies

Much of the construct ion consists of making
up individ ua l un its such as the rect ifier di ode
assembly (sec fig . 4 ). This is made from a piece
of phenol ic or fiberglass sheet with the ce nter
cut out to make a framework to mount the diodes
and equalizing resistors. Hollow brass rivets in
ho les alo ng the top and bottom sides of the
framewo rk are used as tiepoints.

T he 14 me tra nsformer is made from an old
i.f. transformer that had air variable trim mers,
but it can be easily duplicated as shown in fi g. 5.
An y shield can that will hold two 35 mmf A PC
type va riables wo uld be suitable. Coi ls L:t and
L.. a re wound on a single length of ¥H" diameter
pol ystyrene rod and mounted on sta ndoffs from
a phenolic base the same size as the inside dimen­
sions of the can. This. in turn. is fastened wi th
long holts to another phenol ic base on wh ich
the trimmers are mounted .
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The A RC-5 transmitter tuning capacitor re ­
quires very little modification to be used for the
v.f.o. A length of J,4 " rod is put on the worm
gear shaft so it will extend out beyond the panel
to accept a tuning knob. The original dial is re­
moved from the large gear and replaced with a
dial cord drum from an old He capacitor. A
2" drum will result in about 6" of linear tun ing
since the gear rotates almost 360 degrees. T he
capacitor is mounted on a 3 /16" thick slab of
a luminum slightly larger than the base area of
the variab le and is bolted solid ly to the chassis.

T he dial itse lf is made fro m a flat piece of
medium weight a lum inum with a horizo ntal
cutou t J" X 6" in the center.

V,F.O. Construction

T he shield for the v.F.o. components is made
wit h aluminu m sheet bent in a ..U'' sha pe 3'h "
o n each side with lips for bolting it to the chassis.
H is slightly less than 3" high so it will fit snugly
unde r the chassis lip . The coil itself is 11 turns
of * .. Miniductor securely glued with Duco
cement to a flat piece of pie xiglass which is
mounted on standoffs from the underside of the
chassis. All the silver mica capacitors and the
r.f. choke in the oscillator circuit are grouped
near the coil and mounted rigidly on tie points.

Shielded wire is also used for all filamenl
wiring throughout the transmit ter, and the a.c.
power lead is fi ltered with homemade chokes.
T hey are made with 18 turn s of # 18 enameled
wire. self supporting and fas tened to tie points
and bypassed at bo th ends .

Mixer Pa rt it ion

The small partition in the center of the chassis
( bottom view) runs across the 12 RY7A amplifier
tube socket to shield the input and output of
the tube . The variable mounted on the panel
side of the partit ion tunes coil L" in the mixer
plate and makes no connection to the shield it­
self. but is bypassed with an 0.005 mf disc
capacitor to a ground lug at the socket of the
I~ R Y7A tube

The driver is link coupled to the fina l grid
coi l to permit a symmetrica l layout of the fina l
am plifie r. All gr id components of the fin al are
be low the chass is and a ll plate circuit compo n­
ents above the chassis . The 6 146's are neutralized
with stub wires going through holes beside the
tu bes where they ca n be cut to proper length .

Check-Out

T he really interesting part of homebrewin!
a rig is getting it to work after it has been as­
sembled and wired. Before applying any voltage.
the coils should be checked with a grid dip meter
to be sure they will tune the range they are in­
tended for. All the six meter coils can be easily
reached and even the v.I.o . can be roughly
checked for proper tuning range. Next. the a.c.
can be turned on and the tube voltages checked.
This is done with the mode switch in the ZERO

or spot position. Voltage is applied to all circui ts
except the final plate and screen and this position
of the switc h has the protective fea ture of lock­
ing out the relays so the high voltage cannot he
accidentally tu rned on to the fi na l even if the

Fig . 2-Circui t of a 6 meter stdebc nd tronlmiHer deligned by W"URQ . The 3 ·12 mmf dilc ce ra miC! (ma rlt ed
C. ) acra n the two crydo ll a re for trimming the cryltol fre quency an d a re no t o lwa YI req uired . All re l il to rl
a re If.t watt un le n otherwile noted . All copociton g reote r than o ne a re in mmf, len th an o ne in mf except
electrolytiC! which are ind icated by po larity morlt ing l . Capacitors ma rlt e d SM a re silve r micas. Bypo n a nd

coupling copc cltcrs a re dilc cera miC! of a t leest 600 volt!

CI-19 mmf di fferentiol capacitor. E. F. Jc hesc e
19MA11 or equiv.

Cr 180 mmf ARC·S Iro nl mitt ing capacitor.
C,-SO mmf APC type variable (b ra n plates).
(" Cr 3S mmf APC type variable (l ee text).
( , - 25 mmf APC type variable.
Cr- 15 mmf varia ble. E. F. Joh nso n lSMll o r equlV.
C, - 25 mmf pe r lection variable dua l capacito r.
(,-30 mmf per seetie n va riable. Ha mmorlun d HF D30 X

or equrv.
C ' O- t 5 mmf APC type varia ble .
Cll- 10 mmf N750 temperature co mpe nsa ted.
CR,-lilicon d iod es, 750 rna , 400 p.t.v . (12 requi re d ).
CR2-li1ico n diode, 500 ma, 400 p.l.v.
CR3, CR4- 25 velt Zener d iodes, 10 walt stud mo unt.
K,-4 p.d .t. relay 110 v.d.e. coil.
K2- d .p .d .t . re lay 110 v.e.e. coil.
l l- 24 t #24 Formvo r b ifilo r wou nd o n Notio na l

XR-SO slug tune d fo rm, If.t'' dia m., 11 /16" long .
l 2- 3 t hoo lt-up wire on center of 1.1.
l 3-1 8 t ;: 26 e . bifilar wound on ~" diom. polYltyrene

rod .
l . - 1S t :::26 e . c10le wound lpoced ~" from l 3 on

l ome form. (See tellt).
l r1 1 t ::: 20 linned co ppe r, 2":''' diam., ~" long.

Miniduclo r # 30 11.

4-1 6 t # 26 e . close wound on ~" diam., CTC lIug
t une d form.

lr-S t # 26 e . lpoced ~" on ~" diom. CTC llug tuned
form.

.... l ll- 6 t #20 e . on If.t'' diom. polYltyrene form
lpoced ¥.z".

L, -S t .#20 e . lpo:ed 'h" on If.t'' d iom . PolYltyrene rod .
I n-2 t hoolt-up wire linlt on cold end of l l ' ~

l 12- 2 t hook -up wire Iinlt a ro und center of l u .
Lu - l 0 t # 18 e . If.t'' dio m., ~~" lo ng c.t. ai r wo und .
l 14-8 t #1 2 tinned wire , ) ~ .. d io m., 2" long ce nter

topped with spcee in center for lwi ng ing linlt .
L15-2 t # 18 Formvo r terminated in ho les drilled in

%" fibre rod a s descri bed in te xt .
l 16, l 17- 2 .5 h., 200 ma filter chokes solve qed from TV

se ts .
PC" PC2-5 t #16 on 100 ohm, 1 watt com pol ition re o

liltor.
Rl- 500K audio lo pe r p.>len tiomete r.
R2, R. -SK line a r to pe r potentiomeler .
R3-1 me g . linear ta pe r potenliometer.
R5- SOK, 2 wa tt linear potentiomeler.
f l- 10 .7 me iJ. tranlformer tuned 10 9 me.
T,-6.3 v. 1 amp. fil ament tra nlfo rme r.
T3- 700 v.c.t. at 200 ma, 6 .3 v. at 5 ompl. TV type

limitor to Tria d R20A.
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Fig. 3-Top view of the layo ut
for the 6 meter s.s.b . transmitte r

is shown above .
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Fig . 4-Diod e rectifi er a sse mbly is built on a p he no lic
board 2~" X 5 " with the ce nter cut out as shown
above . Th e two 10 oh m surg e resisto rs are loca ted ct
e ach end and the diod e~ with the ir paralle l re sistors

ore strung between th e hollow rivets .

p.t.t. switch on the mike is pressed . Caution is
still required because th e high voltage is a lways
turned on-just not fed to the final. The diagram
shows the approx imate voltages to be expected
from the di vider network.

Alignment

The first step in the alignment is to get the
v.f.o. tun ing the 5·5.5 me range. A fa irly ac­
cura te receiver ca n be used for th is purpose or
an L~1 frequency meter. This oscilla to r fun s
all the time regardless of the position of the
mode switch. A receiver can be used to check
for opera tion of the two sideband gene ra ting
c rystals to be sure they are working. The grid
of the 18 me crysta l oscilla to r has a test point
for a low range voltmeter to a id in tuning up
the crystal-a few volts will show on the meter
when the crysta l is oscilla ting. The crystal dou­
Her coil should be checked for ou tpu t on the
proper 36 me frequency with a gr id d ippe r in
the diode position. When it has been determined
that these osc illa tors a re working. the actua l
tuni ng up can be done start ing with the balanced
modulator.

•

• • • •
<,

K • • • •

•

The essen tial tool fo r r. f. alignment is an r.f.
probe used with a v. t.v.m.. and for the initial
a lignment the probe is placed at the plate of the
6BA6 9 me amplifier tube. The balanced r nodu­
late r coil. 1. 1• should be tuned by means of the
slug to 9 me using a grid dip meter. T he phase
balancing capacitor. CI, should be centered for
eq ual capacity and only the slug used to set the
coil to freq uency. The voltage balancing poten­
tiomete r. R'.! . is set near the center of its range
to sta rt with and either sideband c rysta l may be
used to genera te the ca rrier . With the carrier
control turned on and the potentio meter. R:I.
adva nced half way or more. a few volts should
show on the v.t.v.m. A pea k reading will be
obtai ned when the plate co il of the 9 me i.f.
transformer is tuned . When the carrier control
is tu rned off the v. t.v.m. reading should decrease
considerably. Adjusting the balance potentiom­
eter shou ld ca use the reading to decrease still
further unti l a minimum is reached. Adjusting
the phase ba lance ca pac itor slightly ( t rying both
di rections) may bring a still lower min imum.
These two controls should be adjusted a lternately
a few times for the lowest voltage readi ng since
both affect the ca rrie r suppression. Once set.
these controls ordina rily require no further at­
tent ion unless the modulator tube is changed.

The idea l situa tion would be to have zero
voltage a t thi s point switch ing to e ithe r side­
band. hut a happy medi um is abou t the best
that ca n he ex pected. A lit tle juggling of the
ba lance co ntrols and even a slight retuning of
the ba lanced modulat or plate coil ca n be done
to bring equal carr ie r suppression rega rdless
of the sideband used. Ad vanc ing the carrier con­
tro l wi ll give a meter reading of 6 to 10 volts.
At this point the microphone ca n he plugged in
to check the opera tio n of the speech amplifier
and modulator; just cut off the ca rr ier control,
advance the mike gain and talk into the mike
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Fig . 5-0eta ils of the 14 m: U . transformer con struction
described in the ted. The se pa ra tio n between the to p
and bottom ph enolic board is 21h inches . The e ntire

a sstlmb ly is mo unted in a shielded ca n

50 mc. A double check with a grid dip meter
at this point is advisable or the signa l ca n be
mon itored on a rece iver.

The probe is now placed nea r the 6CL6 am­
plifier plat e coil and the voltage reading peaked
with the pla te ca pacito r. checking as before to
be sure it is 50 mc ou tpu t. A check on the proper
tuning ran ge of the final grid coil can also be
made by placing the r.I. probe near the coil
and tuning the capacitor for a peak reading.

Neutralizat ion

The flCL6 is neu tra lized by disconnecting the
Bcplus voltage from the tube. placing the r.f.
probe at the grid of o ne of the fi nal tubes and
adjusting the neutralizing capaci tor for minimum
feed th rough of r.f. voltage. The plate voltage
is reconnected and the same process used to
neutralize the fi nal 6 146 tubes. The r.f. probe
is a ttac hed to the output side of the link ahead
of the relay. Excitation will be applied to the
gr id with the mode switch in the ZERO position

[C utlt;lI lled 011 puge 104]
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You can even listen to yourself if you have a
receiver that will tune 9 me sideband. The
v.t .v.m. should jump frO'TI its minimum reading
of a fraction of a volt to the maximum 6- 10
volts with speech.

The pro be is moved to the unby passed side
of the 9 me transformer secondary and this coi l
tuned for a peak read ing with carr ier. The drive
voltage from the v.f.o. can he measured at grid
# 3 of the 73flO mixe r and sho uld not he ove r
2 volts and ca n he as little as 0.2 volt. It can be
adjusted by varying the ca paci ty of the coupli ng
capacitor from the v.f.o. o r b)' putt ing a 5K to
10K resis tor in series with the cou pling capaci tor.
Too much voltage at this po int ca n lead to un­
des irable harmonics in the output and too litt le
voltage will provide inadequa te output from
the mixer.

The only adjustment required in ba lancing the
7360 mixer is done with potent iome ter R,i to
get eq ual voltage on the two deflection plates
of the tube. This sho uld not he over 25 volts.
T he probe is next moved to the grid of the
t2 BY7A mixer and the 18 me crystal removed
from its socket so that no crysta l injection volt­
age appears at th is point to confuse the tun ing of
the 14 rnc bandpass coi ls. The carrier injection
control is advanced far enough to get some in­
dica tion of voltage on the v.t.v.m. and the 14
me trimmers tuned for a maximum reading. A
double check is to listen for a 14 me signal in a
receiver-the exact frequency. of course, will be
the crysta l frequency plus the v.f.o . frequency.
Tuning the v.f.o. through its range should cause
very little change in the voltage at the grid of
the mixer. A slight readjustment of the 14 rnc
trimmers should he sufficient to obtain a uniform
voltage . Maximum voltage at this point should
not be over 1 volt to prevent overdriving the
mixer.

The 18 mc crysta l is now replaced in its socket
an d the r.f. probe placed near. but not touching.
the 12RY7A mixer plate coil to prevent detun ing.
Even with the probe just nea r the coil a small
reading will show due to 36 mc energy feeding
th rough the mixer tube. With the v.f.o. set on 5
mc and the carr ier injec tion turned on. tuning
the mixe r plate capac itor will give a pronounced
voltage increase which should be the desired

Bottom vie w of the six mete r s.s.b. transmitter. At th e
tower left (rea r) side of th e chassis is th e high voltage
filter c1loke a nd capacitors with th e d iode rectifier os­
sem bly eravnted o n the chassis a pron. Re lay Kl is ned
to th e "L" shaped shie ld that encloses all th e com­
ponents for the sp~ech a mpHfi e r end ba lanced mod u·
la tor. The ce nte r bek elite shaft co mes down to th e
final g rid tu ning copodto r which is mount ed ned to
Ihe bottom of th e 6146 soc kets. W hat appears to be
a b lock line going a cross th e ce nter of th e chassis is
th e RG-174 /U coo It coup ling th e balanced modulator
to the McCoy filter 01 th e opposite sid e of the chassis.
The cob le i! fastened to a ve rtica l sh ield in the cen ter
of the chassis thai isolates the gr id a nd plate of the
6Cl6 amplifie r. This shiel d is also used to moun t the
mixer a nd am plifie r tuning capacitors . The shield bolt
01 th e upper right contains all th e ·d .o . compon ents.



TO SELECT

COAXIAL
CABLE

BY CHARLES CAMILLO,* KIRBO/9

•

C
OAXIAL cable seems to be a fool- proof com­

m odity that most of us th ink can be
boug ht "blind," a nd th at one brand is

just a bou t the same as a nothe r. Few realize that
a typica l 300 wa tt r ig can lose more th an 100
watts in certain kinds of sta ndard RG cable­
a nd even fewer realize th at two cables. each
marked RG -8 / U. ca n have radicall y d ifferin g
TY l-prcvcnt ing abi lities.

Different manufac turers stress d ifferent fea­
tures, while emph asizing tha t their cables a re
su perior. Some suggest that coax ia l cable should
be chose n fo r fl exibility, othe rs stress th e d ielec­
tric strength. while sti ll o the rs cla im maxim um
power transfer a nd mi nimum atte nuat ion. Cer­
tai n m an ufactu rers claim that " RG cable is RG
cable, so why pa y more?"

The fact is th at RG ca ble s are di fferen t: the
fea tures of one manufacturer's cable ca n d iffer
radica lly from another cable maker's bea ring
the sa me RG nu mber.

The selection of a transmission line is more
im porta nt tha n most hams realize . Cost shou ld
hard ly be a conside ra tion when the complica­
tions of cl im bing towers a nd lowering ante nnas
for m aintenance a re re membered. Yet. some
a ma teurs spe nd hundreds of dolla rs on a rig
and beam. only to connect th em with a cheap
coaxia l cable which ea ts up one o r more $-un its
before th e signa l even gets to the ante nn a!

Why Use Coaxial Cable
Be fo re World War II, coax -fed a ntennas were

practi cally unhea rd of. Balan ced-l ine feeders
we re the only a lterna tive to a n e nd-fed long wire .
and many a ham ca n re member maki ng his own
"ope n-line" from his unsuspecting junio r op's
Tinker-toy set.

Then came television. a nd the sta te of th e a rt
cha nge d q uick ly. Before, hams loaded up th eir
o pe n-wire feeders without bot her ing abo ut an y­
th ing as so phisticated as S.W. f. , because, after all,
if th e feed line d id a litt le rad iating. it ma tte red
lill ie. With the arrival o f television, however,

• !l Seuta nd D rive, New To wn , Connect icut.
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o perators began to realize tha t open-wire feed­
lines were the cause of countless TVI problems.
As they traced down stray r.f.. th ey discovered
that the open-wire tra nsmission lines we re more
than a conve nient way to load up a n a nte nna­
for the y also loaded up power lines. radia to rs
and plu mbing, downspo uts, a nd nearl y every
m etal object nea rby. They also d iscovered that
ope n-w ire fed a ntennas had annoying habits o f
radiati ng even wea k harmonics.

The so lu tion to these trou bles was coaxial
fee d-lines. The shie lded cable kept r.f. where it
be longed-along the conduc to r. not loading up
power lines, downspou ts, a nd snow-ba nks. Only
the d ipo le itsel f rad iated .

T ransm itter design changed to accommodate
the new coaxial feed-li ne populari ty. The e ra o r
th e pl ug-in coi l and exotic a nte nna cou pler was
doomed by the simple pi-network. as transmitter
o utputs sported coaxial connec tors instead of
pa irs of ceramic feed-throughs. Toda y. nea rl y
every commercia l a nd Handbook r ig being built
has a pi-network outpu t fo r matching to 50~75

ohm tra nsmission lines. Trap a ntennas with co­
axial transmission lines have replaced the mys­
terious "elf-ladders" which formerly asce nded
f rom the average amateur's shack.

Cable Selection
Because coa xia l ca ble is ta ken so m uch for

gra nted , few a mateurs rea lize the d ifferences
betwee n one cable a nd another . If the inst ruc­
tion manual ca lls for RG-8 / U. or RG~5 8 / U,

most hams assume thai these designations const i­
tute dependable o rdering information, insur ing
them that RG- ~ / U from th e " A" C able Com­
pany is th e sa me as that from th e " B" C able
C ompa ny . Noth ing could be fa rthe r f rom the
trut h.

First o f al l. it's important to know just wha t
the design at ion RG-blank l U me ans. Th is is a
sta nda rd military designation fo r cab le mee ting
ce rtai n we ll-defined specifica tions a nd test re­
q ui reme nts.

Such fac tors as the foll owing a re covered:
I- Center conduc tor : composition and diam­

eter•



I
I

2- DieJectric: composi tion, diameter. and
tolerance.

3-0uter conductor : composi tion. number of
braid layers. gauge of braid wire. per cent braid
coverage. maximum ou tside diameter. etc.

4-Jacket: composition and diameter.
Such tests as the following are made :
' l-Co ntinuity (usually 6 v.d.c.}.
2-Flow (in pounds),
3- Die lectric strength (in v, r.m.s.) .
4-Auenuation at 400 me ( maximu m in

db / 100 feel ).
5- lmpeda nce (plus or minus X ohms) .
6-Jackel spark (in v, r.m .s. ).
If a cable meets certa in requirements and

passes ce rtai n tests, it will be considered by the
military as meeting a designated RG specifica­
t ion. However, beca use a cable is marked
RG ·blank I U does not insure the buyer tha t it
will mee t all-or even some-of the RG·
blank / U requirements. T he amateur. when un­
aware of this fact. often pays a bargain price
for a cable which is no bargain at a ll.

Le t's examine just a few of the dangerous
flaws which often are fou nd in "bargain" cable.

Percentage of braid cover is a typical "Achilles
heel" of bargain cable. If a cable is to prevent
TV) by virtue of its shield. the percentage of
braid cover must be very high-at least 90 per
cent of the dielectric must be completely shielded.
After a recent hamfest, however, an electrical
engineer discove red that the "bargain" cable he
bought there had onty 40 per a 1lt coverage.
When he checked further. he discovered that
the bra id coverage wasn't the only flaw, the
actual impedance of the cable was nowhere
nea r the 50 ohms marked on it. Measuring the
dielectric diameter. he found the manufac turer
had USN an undersized dielect ric. causing the
incorrec t impedance. T his cos t-c utting affected
the characteristics of the whole cable, including
the power and frequency-handling ability. A
bargain?-bardly.

How To Se lect Coaxia l Cable

Because of the casual way in which cable is
often selected, it may sound unreasonable to
suggest spending 15 to 30 minutes calculating
which cable made by which manufacturer fits
your situation best. In reality. however, it's just
common sense-since it's a lo t more difficu lt to
replace a transmission line than a tube. and even
harder to detect the slow cable degradat ion
whic h can cause gradually-de ter iorati ng signals.

T he only reliable means of selecting a coaxia l
tran smission tine is to draw up your exact needs.
and then buy from a manufacturer who sup­
plies test data for the cable he produces. This
second recommenda tion is importa nt because
many of the cables sold are manufactured by
firms whic h do not have the fac ilities for de ter­
mining whether the 52 ohm cable they are selling
is actually 52 ohms or 80 ohms.

The mili tary specifications make a good
checklist for calculating your cable require­
ments. Those relevant to common amateur ap-

The qua lity of a cable ', dielectric will d eterm ine its
long and , hart-term atten uation and powe r.hand ling
capabilitie s. The dielectric sho uld be a clean, milky­
whi te color, like that of the RG-S9 /U illustra ted aba ve .
If it appears amber e r g ra y wh en placed on a sheet
a f white pa per, it ma y be camposed of inferior o r

scrap polyethylene.

plications are as follows:
I. Center Conductor.

A. Composition.
B. D iameter.
C. Stranded or Solid.

II. D ielectric Composition.
A_ Polyethylene.
B. Polyethylene foam .

III . O uter Conductor.
A. Compos ition.
B. Gauge of Braid Wires.
C . Per Cent Braid Coverage.

IV. Jacket Composit ion.
V. Attenuation a t F requency to be Used.
VI. Maximum Power Rating at Frequency to

be Used.
VII . Impedance.

A. Theoretical Value.
B. Tolerance.

Center Conductor

The center conductor of RG-8/ U should be
made up of seven zt-gauge bare copper wires.
while RG-58/ U center conductors should be
either 19 tinned 33-gauge copper wires or a
single 20-gauge bare copper wire. Smaller con­
ductors claimed to give addi tional flexibili ty will
increase the resistance and a ttenuation of the
cable. Larger wires. unless specially compensated
by dielectric changes, can disturb the impedance
of the line.

Physically. the choice between stranded and
solid center conductors is easy; if the tran smis­
sion line will not be subject to twisting or high
flexing fo rces. the solid conductor type is most
desi rable. since it has lower signal attenuat ion
fac tors. However. for highly flexible situa tions.
for example. connecting to a rotatable beam.
the stranded conductor will endu re stresses better
than the solid type. In fixed. low-power. short-run
installa tions. like connec ting to a mobile whip
or halo. the solid conductor gets the nod.
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f ig . l -Atten uatian with regard to fr eq uency.

Dielectr ic

High-grade solid vi rgi n polyeth ylene is the
min im um d ielect ric composi tion th at will give
good resu lts in a ma teu r applica tio ns. When pick­
ing o ut a cable, ma ke sure tha t the d ielectric
isn't a mber or gray, indicating the use of re­
cla imed polyethylene scrap instead of h igh­
q ua lit y polyethylene. Also . see if you detect
bubbles o n a cross-sec tion of supposed ly solid
dielectric cable- these bubbles create line im­
balances which can result in "loss po ints" a long
the tra nsmission line .

A rela ti vely new development in cable die lec­
trics is ce llu la r polye th ylene. fo rmed by expand­
ing high-grade polyethylene with a special foam­
ing agent. This polyethylene foam has a dielectric
constant of 1.5, compared to 2 .26 for conven­
tional solid polye thylene.

D ielectric constan ts are very importa nt in
coaxia l cable because the closer the consta nt of
a given cable is to 1.00 . the more near ly that
cable's attenuation factor approaches the low
figure o f o pen-wire transmission lines. Because
the d ielectric between the ce nte r conductor a nd
the shie ld of a coaxia l cable unavoidabl y com­
bine to form a capacitor. the d ielectric consta nt
of a cable heavily affec ts frequency-handling
capabi lities. M ost a mate urs fo rget th at a coax ial
transmissio n line is always the eq u iva lent of a
ra the r la rge capaci tor across the load ing capaci­
tor of a p i-netwo rk.

What is the significance of th is capacitance?
For a top-q ual ity polyethylene-dielect ric RG ­
8 /U cable. thi s capacitance amounts to 29.5
mmf per foot. A top-qual ity polyethylene-foa m
RG -R / U cable. however. has a capacita nce o f
o nly 24.5 mmf per foot. Since the average
amateur uses about 100 feet o f coax to feed

Outer Conductor

One of the easiest places for a man ufacturer
to skimp in prod ucing low-cost cable is in the
braided sh ield. A good grade o f RG-8 / U. for
example. will have at least 90 per ce nt o f the
d ielectric covered with a braid o f 36-gauge bare
copper wi re . As explained before. chea p cable
usually has a coverage percent age be tween 40
a nd 60 per cent-which means poo r T V I-pre­
venting cha racter istics. to say the lea st. The best
atte nuation characterist ics belong to the cable
whose o u ter conducto r most nearl y a pprox t­
ma tes a so lid metal tu be- still another reason
why high-density braid coverage is necessary.

Jacket Composition

Hams. to whom the charac te ristics o f coaxial
cable are completely famil ia r. ma y ra ise their
eyeb rows a t th is statement : cable jacket compo­
sition can determine whether your coax ial feed­
line is mo re Ihan a me re resistor across your
rig's o utput a year or so after yo u have insta lled
it!

Most coaxial cables of a ny qual ity at a ll have
black pol yvinyl ch loride jackets, However. there
are two types of polyvinyl ch loride jack ets.
designated by the military as T ype I and T ype
Ha . They can be distinguished o nly by th e ad­
d ition to the RG-number o f a special le tter
designation as. for example, RG-~A /U .

T ype I jackets function well in climates w he re
temperatures o nly rarel y cl imb above the lo w
80's. But when the te mperature r ises, the " plasti­
cize r" in the polyvinyl ch loride grad ua lly begins
to m igra te out o f the jacket, through the b raid •
and into the d ielect ric. When thi s happens. the
electr ica l cha rac ter istics of the cable are changed
drast icall y-impedance goes haywire. a nd at­
tenuat ion factors sky rocket- to say no th ing of
the S. W.r. Less than ha lf the power put into such
a cable m ay get to the dipole because of this
unseen vi llain .

The so lution is usi ng cable jacketed wi th
T ype lIa polyvinyl ch lo ride. Cables such as
RG-8A / U a re im mune to thi s "d ielectric con­
taminat ion" because the plast icizer in T ype lIa
jacketing is molecu larly bonded a nd cannot
mi grate out o f its origina l position. The cost o f
th is ext ra p rotection? Less than $2.00 per 100
[eet ,

Attenuation

One of the most cri tica l cha racteristics of
coaxial cable. a tten ua tion is co mplex because so
man y fac tors are involved in its determination.
Carelessness in selec ting cable most o fte n shows
up in this area. result ing in such phenomenon
as a 10 watt transmitter o utperfo rming a r ig
with 20 times hi gher inpu t.

Attenuation rating is dete rmined by the many

his dipole. the difference is 500 m rnf, more than
the capacita nce of most transmitter load ing
controls. The benefits of th is polyethylene foam
will be seen again in cons ide ring comparative
attenuation factors .
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factors discussed earlier : center conductor.
d ielectric. braid coverage. a nd jacket compost­
tion. Specificall y, it is the num ber of power
un its (db's) lost per 100 feet of cable at a given
frequ ency. with increases in frequency resulting
in a n increase in a tte nua tion. Stand ing-wave
rat ios are calcula ted at I : I for purposes of de­
termin ing basic attenua tion figures. since mis­
match increases conductor heating. dielectric
heating. and radiat ion- all of which create
additional attenuation problems.

A good solid- polyethy le ne dielectric RG -8 / U
cable. when new. will have an at tenuation pat·
te rn resem bling the following :

lOme 0.55 db /100 fl
50me 1.33 db /100 fl

100me 2.00 db / 100 fl
200me .. 3.50 db /100 fl

Compare these a ttenua tion figures to those of
a pol yethylene-foam RG-8 /U cable:

lOme 0.32 db /iOO f.
50me 0.77 db /iOO fl

IOOme 1.18 db /iOO f.
200me , 2.07 db /iOO f.

Now. take a look at a comparison of attenua­
tion factors between solid-pol yethy lene RO­
58/U and polyeth ylene-foam RG -8 / U :

Solid-pol y Poly-foam
RG-58 /U RG-8 / U

lOme 1.25 db /IOO f. 0.32 db /iOO fl
50me 3.13 db /iOO fl 0.77 db /iOO fl

100me 4.16db /100fl 1.18 db /iOOfl
200me 6.9 db /iOOft 2.1 7db /100fl

Of course. these a ttenuation figures assume no
cable deg radation due to heat o r general aging­
unde r suc h idea l circums ta nces as new T ype I
jacketed cable or T ype lI a jacketed cable.

Wha t's the significance of these attenuation
figures? We ll. one S-u nit equals 3 db--and every
time you can boost your radiated signal 3 db.
your signal is raised as much as if you doubled
the power output. And. as the ta ble of attenua­
tion factors illustrates. the higher in frequency
you go. the more signifi cant these attenuation
figures become.

Com pare. for example. the effect of solid­
polyethylene RG -58 / U and polyethylene foam
RG -8 / U upon a two-meter signal. With the
RG -58 / U. more than two S-units are lost-with
the polyethylene-foam RG-8 / U. about ha lf an
S-unit disappears. That means you'd have to use
more than three times the power wit h the solid­
d ielectric 58 1U to ac hieve the same results as
with foam-dielectric 8/U.

Thus. the difference in atten uatio n facto rs
does matte r. especially a t higher frequencies and
whe never cable length is much over a few yards.
However. most opera tors incorrectly believe that
the next topic. power rating. is the sole reason to
choose between RG ·8 / U and RG -58J U.

Powe r Ra ting

Maximum power ratings. like attenuation, are
affected by frequency. For example, note the
following max imum power ratings for the sta nd.
ard amateur cables:

RG·8/U RG-58/ U
IOmc 3490 watts 840 watts
'Orne 1443 wa lls 335 watts

100me 1000 watts 240 watts
200mc 660 watts 158 watts

The lesson he re is simple-Just beca use you
can put 500 watts through an RG-58 J U on 80
c.w.. don 't th ink you can do the same on two
meters. It's important to know the power han­
dling capabilities of the cable you use. not just
in general. but for the specific frequency you
plan to use. And remember. these power rat ings
assume a near-perfect match between transmitter
and tra nsmission line. and between transmission
line and antenna. If the S.W .r. is high . the powe r­
hand ling capacity of coaxial cable d imi nishes
and losses ru n high as dielectric heat ing occurs.

Impedance

The final considerat ion should be impedance­
although it is this specifica tion that most a ma­
teurs consider first when bu ying coaxial cable .
Most antennas and transmitter outputs today
are matched for 52 ohm loads. This impedance is
a theoretical compromise. since minimum atten­
uat ion occurs at about 77 ohms and maximum
power transfer occurs at about 30 ohms.

The question which should be asked when
purch asing cable is not just " What impedance",
but also " What tolerance?" As illustrated earlier,
man y manufac turers take considerable liberty
in producing cable to a particular impedance.
Variables such as bra id coverage. dielectric diam­
eter a nd composition. etc., all affect cable im­
pedance. If a power-consuming mismatch is to
be avoided. the im pedance should be within
3 to 5 ohms of the theoret ical mid-point im­
pedance of 53 .5 ohms (77 + 30 /2 = 53.5 ohms) .

T hese seven tips to cable selection shou ld
make your nex t antenna feedline less of the
" blind" choice it was in the past. H idden in the
jungle of fo rmulas a nd figures surrounding di­
electric constants. attenuation factors. etc .. are
simple fac ts tha t can make a ll the difference in
the world in a rad iated signal. •

-

" To ke me to your le a d-in."

May, 1965 • CQ • 35



"The accomplishment of great things consists in doing small
things well," said Confucius, and "The full measure of service
goes with every Grebe receiver," said an equally famou s
Chinese philosopher, Dr. Mu . While Confucious may be well
know to most people everywhere, Dr. Mu will most likely be
remembered by the old timers as the character in the Grebe
ads, circa 1920. If is possible that some newcomers do not know
of the Grebe story so G. J. Gray, W BJDV, curator and owner
of the Gray History-of-Wireless museum relates the history 01

Grebe Radio.
THE
GREBE STORY BY G. J. GRA Y.* W 8J DV

R
EM EM BER the Grebe ads in the early

192051 T he ads featured the venerable
and wise Chinese gen tleman. Dr. M u,

explaining wh y we should buy Grebe equipment.
Grebe craftsmanship. pointed out Dr. Mu, was
evidenced by solid. quartersawed. stai ned oak
cabinets. satin finished bakelite pa nels. pol ished
moulded dials. rigid bus wiring; all expertly as­
sembled to produce a high qual ity radio receiver.

Alfred H. Grebe was born a t Richmond Hill.
Long Island in 1895. He later established a mo­
dern radio plant a t the site of his bi rth. Like a
lot of us , he sta rted " tinkeri ng" with rad io a t a n
early age. At the age of 14 ( 1909) he built a
small workshop in his mother's backyard and
sta rted build ing exceptiona lly good loose
couplers fo r his expe rimenter friends. Thus, a
small business was started wh ich was destined
to have a grea t impac t on the radio field.

In 19 11, abou t the time G rebe's contempora­
ries sta r ted to college, he chose the roma ntic life
of a sea goi ng wireless operator, touring the seas
as "sparks" for three years. The Orient held a
specia l interest for him and may account fo r his
Dr. Mu ads in la ter years. His experience as a
wireless operator with the crude commercial
spark equipment of that time gave him practical
knowledge of wha t it took to transmit under all
conditions.

Late in 19 14, Grebe served as Chief Wireless
operator on the 5.5. Satanta, call GTG, a tanker
under British registry . Ralph Barber, W2Z~1,

former Executive Secretary of QC\VA. was 2nd
operator. After a 9 month tri p around the world .
Grebe and Barber resigned at San Francisco and
came back to New York by train . The ship was
later sunk in the Indian Ocean by a German
submarine and all hands were lost.

When he came back home he found that a
change had taken place. Three yea rs earlier few
knew or cared abou t radio. Now. he found peo­
ple interested in the fast growing science. Friends
asked him to build receivers and amateurs asked
for help with their transmitters. Grebe did not
have a colJe~e degree but had a natura l talent

·~oo Church Street. Maso n , Oh io 45040.
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for the design and construction of radio equip­
ment. With his talents so much in demand. he
started building equipment for sale and issued
a small catalogue. As the market for high quality
radio gear increased the Grebe plant grew until
it housed facilities for producing 10.000 receivers
in 1926.

During the summer of 1916. Grebe had a
contrac t wit h E. J. Simon & Co. to install Radio
Detect ion gear on French A nti-Sub boa ts. G rebe
and Bar ber insta lled the gear at Anacost ia Naval
Base.

AGP Receivers

G rebe bui ll receivers with the leiters AGP
before the mode l number. T hese letters stood for
Armstrong-G rebc- Pacent; Edwin Armstrong for
his rege nera tion. Grebe the man ufacturer, a nd
Pacent of Manhattan Electric Supply fo r idea
and merch and ising the line. Pacent marketed
the receivers through his com pa ny under the
name. " Mesco". The AG P 101 sold for $32.50
in 1916. John D i Blasi. W2 FX. former president
of QCWA was ma nager of Manhattan Electric
Supply.

Alfre d Hen ry Grebe a s he appeared in the 1920's.
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Feat u res oj the

Grebe CR- 18 Low-Wave Receiver

vacuum tube socket mounted in the pa nel. a
filament rheosta t and the necessary binding posts
and connections. UV-200. WE VT-I , and Audio­
trons were used for detect ion . There was pro­
vided a small fixed capacitor to increase the
normal wavelength ran ge of 170 to 375 meters
to a range of 280 to 680 meters. The cha nge
was made by switching the capacitor into the
circuit. Maximum regenerat ive action was ob-

....... b • .,.
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In 1917. The Grebe Company designed and
built special receivers for use on U.S. Navy Sub
Chasers with radium coated dials for visibili ty
when sailing withou t lights to prevent detect ion
by enemy ships.

Grebe had built the . now historical. loose
coupler to funct ion with the crystal detector.
Later, the vacuum tube replaced the crystal and
variocouplers replaced the loose coupler. varl­
ome ters were added to tune the grid and give
smooth regeneration control in the plate circuit.
Every part of the Grebe receiver was designed
and built to high standards of quality. Here, the
principle of doi ng small th ings well to uccom­
plish great things went into pract ice. Metal
sheets and rods became ca refu lly made ca paci­
tors and small metal fi ttings. Fi nely powdered
Bakelite dust. moulded under great pressure
and hea t became solidly built variorneter frames,
sockets. capaci tor frames and dials. Electro­
chemical processes and skilled forming turned
alumi num into sat in smoo th parts. Everything
was bu ilt in the Grebe plant with high engineer­
ing standards and ta lented workers to produce
the finest in receivers. These receivers were an
inspiration from a brilliant mind associated with
many of the foremost inventors of the t ime.

Pe rsonne l

To the Grebe plant came Stewart Ballentine,
John Hogan. Major Armstrong. Dr. Ben Lieber­
witz and othe rs to make their contributions to
a truly fi ne prod uct. Alfred G rebe was a tireless
experime nter who was responsible for many
advances in radio design. If an idea occurred to
him at 4 o'clock in the afte rnoon. the engineer­
ing staff would stay up all night until a "bread­
board" model was construc ted and some resu lts
were obtained. The experiment was continued
unti l a complete receiver with all the refinements
and wonderful workmanship was buill. Bill
Diehl. then Chief Engineer. recalls how at 5
o'clock in the afternoon. hav ing finished work
in the lab. he would check the production line
and find 20 or 25 differen t receivers ready to
be tested. He would spend the evening testing
these completed receivers by hooking them up
and listening to signals. He would tune the band
check ing for dead spots and testing the sensitiv­
ity on signals from Califo rn ia. New Zealand.
Australi a. Rome. Bordeaux and other OX sta­
tions. His fi rst lab equipment was a wavemeter
made with Seibt capaci tor. coi ls and a hot wire
ga lva nometer.

G rebe's secretary at that time. now Mrs.
William Diehl. tells how Major Armstrong ca rne
in o ne day dressed in old clothes and she sent
him to the em ployment office for a job.

The CR Se r ie s

In 191 9 the fam ou s C R series sta rted with the
C R- 1. I tube. short wave regenerat ive receiver.
Wa velength range was 170 to 680 meters. No
one talked in terms of kilocycles then. The C R- I
had a rotary coupler with un it tap switches for
the primary. two variometers, one in the grid
circuit and the other in the plate circuit, a
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Dr. Mu, the venercb le a nd wise Chinese gentleman
who a ppeared in the Grebe Rad io Ads.

rained with the plate circuit variometer pro­
ducing resonance between the plate and grid
circuits. The VT socket was made of seamless
brass tubing, finished in satin nickel and held
in a recess at the rear of the main panel by
means of a bracket. The t9 19 C R- I sold for
$ 100. This and all subsequent Grebe receivers
were licensed under the Armstrong and Marconi
patents. The other Grebe receivers of that year
were all based on the CR-I design. The CR-2
was a tuner only, without detector socket and
one tap switch on the primary inductance.
There was no fi lament rheostat. The CR-3 was
a special relay man's receiver and had a range
of 150 to 680 meters. The CR·4 was built upright
and had a variable series capacitor in the antenna
circuit. Other, more elaborate receivers. the
CR·6 and C R-7 were also in the line. The C R·6.
covering a range of 170 to 680 meters, had the
basic CR-I circui t with an antenna series capaci­
tor and another variable shunt capacitor across
the phone circuit fo r smoother regeneration con­
trol. The CR-7 was a long wave receiver cover­
ing the range from 500 to 20,000 meters. This
was an elaborate receiver with a 12H X 21"
panel, a detector tube socket mounted on the
panel. an antenna series variable capacitor, a
secondary variable capacitor, efficient banked
Iitz-wound windings in two, four and six banks
to obtain the proper coupling and inductance
values. For wavelengths above 2200 meters,
special concentrated inductances were used. Re­
generation was secured by use of a tickler coil
in the plate circuit in inductive relationship to
the grid circuit.

T he 1920 catalogue said, "Evenings may be
spent listening to high power long wave stations
in France. Germa ny, Italy, Britain. Japan and
even Russia: ' Crystal detectors. tube detector
cabinets. one and two stage audio amplifie rs,
unit variometers, unit variocouplers, unit vari­
able capacitors. fixed capacitors and rotary
synchronous spark gaps were listed in this
catalogue.

T he Grebe Company developed and held
patents on automatic fil ament co ntrol, molded
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Bakelite varlometers. rheostats calibrated in
ohms, tangent wheel verniers. tape red grip dials
and unit shielding. The automatic fil ament con­
trol gave the operator instant control of detector
circuit. detector and one stage or detector and
two stages of ampl ification. The plug energized
only the filaments of the tubes actually in use.
The line in 1923 incorporated all these improve­
ments. The CR·8 selling for $ 135 replaced the
CR· I but the circuit was the basic variocoupler
and two variometers with refinements to extend
the wavelength range. This receiver. tuning the
range from 150 to 1000 meters was an instru­
ment to brighten the life of any relay m~n.

The CR-5 was the first single circuit receiver with
a range of 150 to 3000 meters and two dial
control . This receiver was designed fo r the man
who wanted simple control and wide range. If
was tuned by an antenna series capacitor and a
ten section. triple bank wound inductance in
series with the stator wind ing of a variometer.
The rotor was in the plate circuit to provide
smooth regeneration control. T he C K·9 added
a two stage amplifier to the CR-5 circuit.

The first tuned radio frequency amplifier on
the market was a G rebe ROKN which provided
excellent signal stre ngth with only a small loop
or short wire pickup. A vacuum tube with a
tuned circuit was coupled to a standard regener­
ative receiver. Trouble developed due to r.I.
feedback but by utilizing proper values of grid­
leak and input capacitor combinations. G rebe
was able to get adequate gain over the simple
regenerative circuit.

Shorte r Wavelengths

Amateur exploration into the shorter wa~e­

lengths was recognized in the C~-13 design
which tuned down to 80 meters and incorporated
tuned radio frequency amplification with re­
generat ion in the detector plate circui t. The
CR- 12 and CR- J4 were broadcas t receivers,
range 200 to 600 meters housed in beautiful
walnut cabinets.

The CR-18 was the last of an illustrious line
designed especially for the amateur. Following

The Grebe built transmitte r a nd receiver, model CR·le
used by Lloyd Jacquet, 20l, to report on the Inte r·
natio nal Ra dio Convention in Paris, April 1925. Ostma n,
Diehl a nd Osca nyan were the contacts in Ame rica .
Grouped about ' he equipment, from I. to r., are, F. B.
Ostman, 20M, Will iam F. Diehl , 2ZV, Lloyd Jacquet,

2DZ, and P. C. Oscanyan, 2AZA.



the trend to sho rter wa velengths and efficient low
loss coils the C R- 18 had plug in coi ls. regenera­
tion. one stage audio with ho rizontal dials pro­
jecting through gold escutcheon plates on the
panel.

Grebe equipmen t went to the South Pole on
Byrd 's fi rst ex peditio n. Two of the earl y broad­
cast sta tions. WBOQ and WAHG were bui lt and
operated by Grebe. WAHG was later merged
into WABC. » he first marine broadcas t station
WR~IU. which was used to broadcast yacht
races und o ther ma rine events. was insta lled on
f\.I U-J. the yach t of Dou glas Rigney. genera l
manager and treasurer of T he Grebe Company .
WRM U had two oscillator tubes. two modulator
tubes and power of 100 wa tts. When operated
as a relay for WAH G a wavelength of 68 meters
was used . For broadcas ting d irect to listeners.
a wa velength of 236 meters was used . A moto r
generator operating on a 32 volt bank of batteries
.. upplied 1.500 volts for the plate.

In 1928 Grebe equipped the yacht. Fan Kwa i
with a transm itter for operation be tween 40 &
130 meters o perating on phone a nd IC W. The
receive rs were G rebe C R- IS for short wa ves
and Synchrophase .5 fo r broadcast rece ption and
phonograph amplification. A station. manned by
lloyd Jacquet. was installed on the S.S. Aqua­
ta nia to test ship to shore short wave commu nica­
tion.

T he first mobi le tra nsm itter. WGM U. with a
power of 100 wa tts was installed in a car and
used to broadcast horse races (much to the
disgust of the loca l bookies) . It was also used
for o ther remote pickups.

Ama teur sta tion 21.H was ope ra ted by Grebe
in 19 12 and handled a lo t of relay traffic at tha t
time. Experimental sta tion 2PV became 2ZV
l nd in 19 I6 operated with rotary spark and .500
cycle quenched gap. An arc telephone trans­
mi tte r with specia l G rebe receiver made an im­
posing ins ta lla tio n. Later. ex peri menta l sta tion
2XE operated on wave lengths as low as 10
meters a nd included a C R-6 and C R-7 receiver.
Ted Ostman. then director of Grebe Service.
was 20 M and wo n the second Hoover C up for
exce lle nce in ama teur design a nd o pera tion. Ted
recen tly became a "Silent Key" and a nothe r
great amateur has passed on. A picture of sta­
tion 20M taken in 1921 shows a C R-13 and 2
stage amplifier. A husky 1 KW transmitter with
Grebe rotary synchronous spark ga p and oscil­
lation transformer with a sing le turn prima ry

Th e Grebe model RORN . the first tun ed radio frequency
amplifier ever morketed is shown obove.

The Grebe CR-7 shown a bove covered fro m 500 to
20.000 meters a s described in the text.

made of 3" copper strip was used . A sturdy
wa vemeter and loop modu la ted pho ne completed
the set up. Cont rast this solid. bulky gea r with
the stream-lined. efficien t. tabletop gear of today.

In 1926 receivers designed for broadcast use
featured the Synchrophase circuit with "binoc­
ular" coils designed to prevent interaction be­
tween stages. The patent rights on these coils
started a lengthy legal act ion between Grebe
and Hazelt ine who remained good friends during
the lega l proceedings. T he Synchrophase M U-I.
Synchrophase .5 and 7 were all popular broadcast
ba ttery models which la ter used Grebe "A" and
" B" batte ry eli minato rs fo r a .c. operation. T he
last models were self contained a .c. rece ivers
featuring "Colortone" audio con trol and single
dial control.

Grebe. the perfectionist and practical. self
tra ined radio engineer was a shy. modest man
conce rned with producing only th e very bes t
radio equi pment. He surrounded hi mself with
capable men such as Bill D ieh l. Ted Ostman.
Do uglas Rigney and other brilliant men men­
tioned earlier in th is article. We can only wonder
how fa r The G rebe Compa ny wo uld have gone
if there had been no depression in 192 9. This
economic collapse reduced the market for h igh
quality receivers and the company was liquidated
in J932.

In J935. Grebe had com pleted his plans for
a new compa ny with a new line of 1936 receivers.
However. Grebe had a serious opera tion on
October 24. 193.5. Complicauons set in and
Alfred H . Grebe. W2ZG . became a "Silent
Key" . •
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CQ Reviews:

The Justin Mobiltrans 40

BY WILFRED M. SCHERER,. W 2AE F

T
il E time of the year has arrived when the
thoughts of many radio amateurs will be
turning to mobile opera tion. Along with

this. some may be seeking information about
the Mobilt rans 40.

T he Mobil trans 40 is a low-cost and very
compact unit designed for mobi le use. It includes
a complete 40-watt crystal -controlled a .m. trans­
mitter and a receiving converter, the latter fo r
use with an exis ting car radio. T he power supply
is included in the same package.

Except for the fi na l am plifier tube, solid-sta te
circuitry is used throughout with nine transisto rs
and six diodes. A plate-modulated controlled.
carrier sys tem is employed which ensures a high
percentage of modulation at all speech levels
and that mainta ins a low average-current dra in
from the car batte ry du ring transmissions. The
Mobil tra ns 40 units are single-band affa irs for
either 40. 75 or 160 me ters.

s Techmcal Director, CQ.

two separate class-B power amplifiers. Q3-Q. and
Qs-Qt). The am plified speech signals from the
mic cause a voltage of 500 volts peak to be de­
veloped by Q3 and Q.- across the seconda ry of
T3· This voltage is rec tified by D1-D 1• filtered
and applied to the plate of the fi na l amplifier
through the secondary of Tof . This d.c. plate
voltage varies at an average audio rate a nd is
in turn modulated by the a.I. voltage produced
by the modulator transistors, Q5-Q6. T hus. the
speech input simultaneously generates the d.c.
plate voltage and the modula ting voltage. The
ratio of the two voltages remains nearl y con.
stant, so that a high percentage of modulation is
obtai ned at all times. Since the plate vo ltage
varies du ring opera tion. the average current
drain is kept low.

Receiving Converter Section

The rece iving converter has two n.p.n. h.f.
transistors. One is a n r.f. input amplifier. the
o ther is a mixer / crystal-oscillator combination.
The r.f. ci rcuits are fi xed tuned with trimmed
and they arc suffic iently broad enough to cover
the band of interest. The crysta l oscill ator func­
tions on the low-freq uency side of the incoming
signa l on 40 and 75 meters, and on the h.I. side
for 160.

The osci llator frequency is such that an out­
put Lf. is obtained between 600 and 850 kc. This
is then fed to the auto broadcast radio receive r
which is used as a tunable i.r. system. T he b.c.
set is tuned from 700 to 600 kc for 1900-2000
kc reception. from 650 to 850 for 3800-4000 kc
and from 750 to 850 kc for 7200-7300 kc. No
provisions ha ..'e been made for a noise limiter,
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The Justin Mobiltrons-40. It is very compact
and small a s may be seen by com parison
with the microphone at th e le ft. The crysta l
see ke ts a re 01 the eente e. The contro l knobs
from le ft to right a re : funct ion switch, can­
...erter gain, p alte tun e with lo a d ing abo...e .
The e d gewise. mounted p late meter is at the

right.



since it often is possible to get away without one
on the lower-frequency bands.

Controls

A carbon microphone is used that has a push­
to-talk butto n to operate a receive-transmit
transfe r rela y. A protective diode prevents the
rela y from closing and actuating the transmitter
if the ba tte ry polarity has accidentally been re­
versed . thu s protect ing the power trans istors
f rom damage. On the pane l a re an r.I. gain
control. 3 transmitt ing-crystal sockets with a
selector switch. a S-way mic jack. P .1\. T UNE and
t.ovo controls. final- plate current meter and a
function switch with the following positions :
OfF. OPl: RATE. T UNE. SPOT and AUXILIARY.

Transmitter tuneup is conducted with the
fu nction switch set a t TUNE. in wh ich case it
disables the modulator transisto rs. Q5-Q6. and
e ngages an a .I. feedback network between the
collec tor of Qa a nd the mic input. T his produces
a n a ud io tone (whe n the mic button is depressed )
to produce a steady a.f. voltage a t T3 which is
rectified. as desc ribed before. to a constant d.c.
plate voltage for use during tuneup.

A SPOT position enables the receiving system
10 be tuned to a transmitter-crystal frequency .
The Auxiliary position has spare switch contacts
(4 p.s.t.} which may be rigged lip for a fu ture
addition or modification. A slide switch on the
rear enables the BC set to be switched fro m the
Mobilt rans converter back to the BC antenna
fo r normal HC reception with the car radio.

The Model chec ked for eva lua tion was a
40-meter unit. The sensitivity of the recei ving
converter measured 5 IJ,V for 10 db S IN ratto,

which should be adequate for most work on the
lower frequency bands. There was sufficient
gain and output from the converter to produce
good signa l level!' ou t of the ca r radio. With a
mobile a ntenna tuned to 40 meters, no particular
difficulties were ex perienced with broadcast­
sta tio n leakthrough , except when opera ting
within a few miles of a 50 kw station.

Operating from a 12 v.d.c. source. the ca rrier
output during tuneup was 20 wa tts. With modu­
lation. the p.e.p. outpu t was 80 watts. A high
mod ulation percentage (75- 100 %) was obta ined
a t nearl y all speech-input leve ls. Good waveform
was maintained at low audio levels. but at higher
levels. the positive and negative peaks tended
to square off. producing a clipped-sou ndi ng sig­
nal a nd an attendant degree of distortion; neve r­
the less. intelligibility was sa tisfac tory and a good
a udio punch was evide nced.

There is no mic-gain control and the instruc­
tions suggest tha t the operator talk close to the
microphone to produce sufficie nt plate voltage.
but it was fou nd that with heavy-type voices.
maximum peak outpu t was sti ll obtai nable when
ta lking back from the mic; in fac t. such a step
was necessary to avoid excessive distortion and
hissy or breathy sounds that often occur wit h
the use of a carbon mic.

T he Mobil trans 40 lakes up little space under
the dash, its size being only 2%" h. X 8" w. X
8v.. .. I. Weight is 5 Ibs. At 12 v.d.c. inpu t, the
cu rrent drain during receive or standby is 300
rna with an average current dra in during modu­
lat ion of abou t 5 a . These units are priced a t
$99.50 and a re avai lable from J ustin, Inc., Box
135, San Gabriel. Califo rnia.-W2AEF

'lictory for W(ljJRQI

C
Q r onApril. 1965 reported on the lawsuit

brought to force Mace Warner, W0JRQ.
to remove his tower a nd beam from his

prope rty on Dudley SI. a t Lakewood. Colo.
The 37-month old lawsuit ended March 12.

1965 when District Judge Stoner at Golden. Colo.
ruled tha t Mace Warner could kerp his tower,
However. he upheld the covenants of the Lake­
wood subdivision by decreeing that Mace would
have to reduce the height of the tower 10 35 feet
( no more than 10 fee t above the highest poi nt
on his house) in keeping with the covenants.
He has 60 days in which to do thi s.

In two da ys of testimony, on Jan. 26-27, the
plaintiffs (4 families in Mace's neigh borhood )
said Mace's "broadcas ts" disrupted telephone
conversations. television and radio reception.
-T hey claimed the tower, more tha n 60 fee t high

for some mon ths but later reduced to 47 feet . had
become a hazardous nui sance. They demanded
damages cla iming deva luation of their property
because of the tower. T he trial resu med March
J I and ended with J udge Stoner's ruli ng on the
12th.

The judge denied the plaintiffs' contentions the
tower and Mace's operating were a nu isance and
were in violation of county zoning regulations.
He also re fused to award $20.000 in da mages
sought by the pla intiffs .

This has been a long. wearisome, expensive
ac tion. Congra tula tions to you, Mace , for stick­
ing with it. a nd to you and your attorneys. and
a ll o the rs who helped . in proving through the
court the ama teu rs' inde feasib le right to pursue
their hobby!- JV5RZJ
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=~ Several economical methods for get·~

• ~ ting on sideband bav» been proposed~
The Knight ~ such as the use of adaptors oftheSB-JO !l!l

~ type. The modification described as-~
T-150 as a ~ sum.es th~ existence of a sideband .

exciter WIth on output of at least two~

SSB L- ~ watts. The exciter output ;s fed into~Inear the final of a Knight T-J50 transmitter~
=

which is modified for linear operation~
==;; to provide about J00 watts of output.~==~~~~ ~~~ ~~~~~ ~~~~~
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Fig. 1-1he a ddi tion of switch S", to the Knight 1·150
transmitter pe rmits the co nnedion of on exte m c ! s.s.h .
ge ne rato r to the fi na l amplifie r. The b ios for Clan AS '
operation is fed to the 6 146 control grids eJtternally

through the e xcite r a s d escrihed in the teltt.

switching arra nge me nt in the p.a . grid circu it.
The d.p.d .t. switch. S_~. added inside the trans­
mitter. performs two fu nct ions. One half dis­
co nnects th e 7 189 Class C dri ver for sideba nd
operation; the other half connects the coaxial line
from the exci ter to the 6146 grids. In order to
simplify switching and wiring. the bias for the
6 146 grids is a lso brought into the T .1 50 a long
the coaxial line. In the AM-CW position of 5~. the
circuit is resto red to normal opera tion.

The 8 a nd 11 pin sockets make nin eteen ci r­
cuit connec tio ns avai lable on the rear apron of
the T -150. Among these are the 6 146 screens
and the screen su pply. For linear operation
it is necessary to stabilize the 61.46 screen
voltage at about 200 volts, and so the 380 volts
that is available at pin # I of the octa l plug is
d ropped by R I a nd sta bilized at 2 10 volts by a
pa ir of OC3s in series as shown in fig. 2. The
stabilized 2 10 volts is returned 10 the 6 146
screens via pin # 4 of the octal plug.

Switch 5 11 can be pa rt of the J'oiET- RECEIVE­

TRAJ'oiSM IT swi tch that will be necessary for side­
band operat ion.

Circuit

T he circui t shown in fig. I illustrates the

«Box ,54', Fort D avis. Texas.

T
HE modification of the 1'-1 50 to a Class
ABI linear described here, does nol de­
grade the performance of the transmitter

in its o the r modes. No new holes are cut in the
front pa ne l and. at most. only two new holes
have 10 be cu t in the rear apron of the chassis.
One of these is unnecessa ry if advantage is ta ken
of a concentric control arrange ment fo r switch­
ing. The alterat ions 10 the transmitter a re quite
minor in character. but the fu JI procedure is de­
scribed for completeness and ca n be applied.
with only a few cha nges. to o ther transm itter
fina ls. T he end result. while not an optimum de­
sign. is a n acceptable Class AB I linear at mi nimal
cost.

Se veral exciters. suitable fo r drivi ng medium
power C lass AD 1 finals. have been described in
a mateur literature during the past few years. It
is assumed that one of these exciters. correctly
adjusted and ha ving a n output of about 2 watts.
is available . together with a bias su pply capable
of furnishing at least 2 rna at - 50 volts. Addi­
tiona] components required for the modification
should cost no more tha n about $5. O nly 7
inches of low-capacitance coaxial cable and a
d.p.d.t. slide switch are added inside the trans­
mitter.

Although the modificat ion is described with
reference to 20 meter opera tions. the me thod is
equally applicable 10 other bands. ~I u lt iband

operation is more-o r-less precluded by (he design
of the T · 150 fina l grid lank circuit. but if the fina l
proves to be adequately ne utral ized on another
ba nd a nd the gr id tank resonates with the ex­
c ite r connected, there wou ld appea r to be no
reason why satisfac tory performance should no t
be possible.
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Also shown in fig . 2 are switching arrange­
ments for an exciter and the transmitter keying
circuit. Individua l preference will dictate whether
either of these circuits will be included. Keying
the transmittter with the transmit-receive switch
serves as protection against damaging the final
tubes.

Fina i Grid Tanlc.

The grid tank of the T-150 final is used as the
plate circuit of the exciter-driver. The driver tube
in the s.s.b. exciter shu nt feeds the 6 146 grid cir­
cuit th rough a short piece of low-capacitance
coaxial cable. A 6CL6 driver and a total of 24
inches of RG -621U add 33mmf to the grid circuit
ca paci ty. From this we subtract about 6mmf be­
cause the 7 1S9 Class C driver tube is discon­
nected during sideband opera tion. Thus an extra
27mmf is added across the grid circuit. If the tu n­
ing capacitor C~I ca nnot bring the circuit to re­
sonance with this additional capacity present. one
of two things can be done: a) use a shorter length
of coax. or coax with lower capacity such as
RG ·63B/ U. b) will reduce the inductance of
the circuit. I changed the original coil (L 13 in
the Knight circuit) to 5 turns. 22 gauge enam­
elled wire. close-wound on a short piece of ~
inch diameter polystyrene rod. Capacitor C~I

has a maximum capacity of 50mmf and its mini­
mum will be about 5mmf. The circuit can there­
fore accommodate no more than about 45mmf
ext ra. if C~I is unmeshed for sideband and fully
meshed for A.M.-C.W. operation. Allowing for
a 10mmf margin. no more than 30 inches of
RG-62 / U or 40 inches of RG -63B/ U should be
used between the plate of the exc iter tube and
the 6146 grids.

Construction Deta ils

T he three mechanical changes to the trans­
miner are desc ribed below. T he main problem
centers around slide switch 5", which must be lo­
cated near the 6146 grids. and yet be operated
from outside the cabinet.

Switch SA is mounted on a small bracket made
from a scrap of aluminum. The shape and dirnen­
sions of the bracket are shown in fig. 3. It is held
to the chassis by the power transformer stud
nearest the driver tube. A hole. 1,4 inch in diam­
eter. is drilled through the switch handle. A piece
of coathanger wire . 6 inches long. is passed
through this hole and bent so that it cannot slip
out. If front-pane l control is not desired, the wire
ca n be insulated and passed through a hole in the
rear apron of the chassis. For convenience. how ­
ever. the AU DIO GAIN control may be replaced
with the front portion of a concentric control
(Centra lab Compentrol or l\fallory Midgetrol) .
The central shaf t is removed from the rea r part
of the control and used to operate the slide
switch. T he coathanger wire is wrapped around
and soldered to the control shaft with both the
switch handle and the center control shaft pushed
fully in the direction of the rear of the chassis.

A chassis receptacle. type UG-910 /U. is as­
sembled with the RG -62/ U and mounted on the
rear apron of the chassis, between the u.h.f. con-

..1 ! J
1.1,1 !.......=.....

(01 0 I 0 :
K......' Cot..

Fig . 2-When convertin g the Knight 1.150 fina l ta
linear opera tion the screen voltage must be sta bi lized
uling the NET· RECEIVl-TlA"'SlollT switching circuit shown
above. Sectbn A of the switch il used to control the
exciter, and section C is used to co ntro l the keying

circuit ond both are optionol.

nectar and the 11 pin socket. All that this re­
quires is that a hole. Ih inch in diameter. be
punched in the appro pria te place. The coax is
then cu t to length (about 7 inches) and the center
conductor is soldered to switch pin SA~. Fhe
shield is grounded nearby.

A connection is made from 5 .3 to the junction
of C~ and the grid resistor R 1:!. The connection
where the parasitic suppressor in the plate lead of
the 7189 is soldered to LIO is removed. and the
suppressor soldered to SAl . Connection is then
made between 5"", and LIll. ( In some models of
the T-150 there is no suppressor so Su goes
directly to the plate of the 7189.)

Neutralizing

The direct ion s given for neut ralizing the fin al
of the T- 150. a lthough qu ite sa tisfac tory for c.w.
and a.rn . opera tion. a re inadequate for s.s.b. It
is necessary to neutralize the 6 146's with con­
side rable ca re in order to avoid oscillation during
s.s.b. opera tion. The method is quite stra ight­
forward :

1. Unplug the transmitter from the 115 v, sup­
ply and remove it from its cabinet.

2. Shunt Rio (4 .7K) in the re lative power
metering circiut with a 100 ohm resistor. The re­
lative power meter will be used to indicate the
level of signal fed from the grid to plate circuits.

3. Solder a short jumper between 5 ..1.2 and 5 .1,3,
and remove any connector from the UG-910 /U
socket.

4. Turn output meter adjustment fully counter­
clockwise.

5. Remove existing neutra lizing wires and
solder a 6 inch piece of thermoplastic or teflon in.
sulated wire in their place. Wrap two or three
turns of this wire around the lead from the final
r.f. choke (Lt s) to the 6 146 plates. Caution, Do
"01 make an electrical contact ell the plate lead.

6. Remove the octal plug from the rea r apron.
(With the octa l plug removed. the fina l plate and
screen voltages are discon nected. Nevertheless. it
is a wise precaution to check to be sure that no
voltage is present on the final plates before
working with the neutralizing wire .}

7. Plug the line cord into a 115 v, supply,
switch on. and allow the tubes to warm up.

8. Set the v.f .o. to the middle of the s.s.b. sec­
tion of the band. switch to v.f.o. spot. and ad-
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Fig. 3- Sketch of the brack.t for mounting switch SA,

the loca tion of which is described in the text.

vance outpu t meter adjustment until a mid-scale
reading is obta ined.

9. Tune the plate and grid circuits for maxi­
mum relati ve power reading. Reset the meter
adjustment for a mid-scale read ing when ncces­
sa ry.

to. Adjust the neutralizing wire for minimum
reading on the relative power meter.

Repeat steps 9 and to until the relative power
reading cannot be reduced any further. If it is
necessary to cement the neutralizing wire in po­
sition to prevent it fro m moving. the neu traliza­
tion should be rechecked .

11. Remove the 100 ohm shunt across R io
and the jumper from 5 42 to 5 "3.

It should he possible to adjust the neu tral izing
wire so that there is barely any indicati on on the
relative power meter with the adjustment set for
maximum sensitivity.

The p.a. circuit is now adequately neutralized
for s.s.b. opera tion on 20 meters. Neutra lization
) 0 the other bands will not necessarily be as good.

Circuit Operation

It is advisable. first of all. to check the per­
forma nce of the amplifier when switched for
Class C operation. Connect a dummy load on the
output and switch 10 the AM-CW position of S4.
Test both the c.w. and a.m. operation of the trans­
mitter. It shou ld load and tune just as it did be­
fore mod ification and the same drive and output
power should be obta ined . Of course. if L1 3 was
changed. C 2 1 will resonate the grid tan k at a
different position.

- ,

\Vhen all connections between the exciter and
transmitter are complete. only a few adjustments
are necessary to change from Class C to linear
operation. Turn the FUNCTION switch to STANDBY

and switch on the exciter and bias supplies. Then
switch 5 " to the SIDEBAND position. For the initial
set-up procedure the 6146 grid voltage should
be monitored and the bias supply adjusted to
give - 50 volts. The final grid meter reading
should be noted. Subsequently, the bias ca n be set
to -50 volts simply by bringing the grid current
reading to this value. The bias supply should he
well filtered. but it need not necessarily be regu­
la ted or "stiff" since the load on it does not vary.

Although an oscilloscope should be used for
the proper adjustment of any linear amplifie r.
I have found that the follow ing procedure gives a
close approxima tion to the ideal tun ing and load­
ing. Switch the meter to monitor final plate cur­
rent and turn 5 11 to TRANSMIT. With no output
from the exciter. the plate current should be close
to 25 rna. If it is not. the grid bias should be
changed slightly to bring it near this value. In­
ject an aud io signal into the exciter, or reinsert
carrier. and tune the plate and grid circuits for
maximum relative outpu t power. Drive (or
audio gain) should be adjusted to keep the indi­
cated plate current less than 160 rna during this
tuning procedure. During voice opera tion. the
plate current me ter will seldom kick up above
75 mao and it is very difficult. if not impossible.
to estimate where the audio ga in control should
be set. If you go on the air at this stage. keep the
audio well down until you can get a reliable re­
port from someone who is receiv ing you well and
willing to check your signal thoroughly. This is
about the best that can be done without a scope.
One shou ld be obtai ned a t the earl iest opportun­
ity to confirm the adjustments and to make the
usual linearity tests that a re described in the side­
ba nd handbooks.

Several months of operation with the T-150
modified as described has shown thai the system
is reliable and performs most sa tisfac torily. Peak
power for sideband has been measured at about
70% of that from the T-1 50 opera ted on C. W .,

and so about 100 watts output may be expected.
BCN U on the high end of twenty when all you
have to do is flip the F UNCTION switch to standby
for sideband. •

New Amateur Product
-------------------------------------------------------------_.

HaJlelt Ignition Noise Booklet

T H ER E is a new FR EE booklet available on ignitio n noises. The booklet called "Nothing But
N oise" is written by Robert McIntosh, President of Hallett Manufacturing Company. Topics

discussed are: Noise spikes, basic types of noises, radiated noises. noise sources and many other
sections illustrated with gra phs. diagrams and pictures. To secure a free copy write to Hallett
Manufacturing Company, 59 10 Bowcroft Street. Los Angeles. California. 90016. or circle 64 00

page 110.

~- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - ------ --- - -------------------p
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A Three Transistor

6 Meter Converter

BY J OSE P H T ARTAS.* W 2YKT

This transistorized converter can be used either fixed or mobile. It uses
law priced transistors which provide a noise figure of 3 db or less and

an overall gain of 25 db.

I
T is highly desirable to add a converter to

either the home station or the car receiver
(Be or amateur) with a minimum of labor.

With th is in mind. I selected the most like ly
transisto r fo r low-noise r.r. charac teristics, con­
sis ten t with lo w price, a nd designed the versatile
converter described below.

This converter may be powered with any
battery from 3 to 12 volts. but the higher the
voltage. the higher the gain. For practical pur­
poses, a 12 volt ba ttery may be used wi th the
values given in the ci rcuit. If a 9 volt source,
such as a small portable-radio battery, is desired
for compactness. the 3.9 K resistors indicated on
the diagram with an asterisk. should be replaced
wit h 2.7 K resistors. For six volts. they should
be replaced with 1.5K resistors.

A power switch may be mounted in the con­
verter case itself. and the ba tte ry mounted
within the case. The swi tch should be a double­
pole. double-throw slide switch. so that tbe
antenna may be switched from the converter
in put to the converter output In this way normal
receiver operation may be retained.

Circuit De scription

T he signal is introduced through a double­
tuned circuit. as shown in fig. I. to provide at­
tenuation to interference outside the band. This
interference can cause cross-modulation within
the converter. These tuned circuits are identical.
and are magnet ica lly coupled due to their close
proximity to each othe r. The mutual coupling
achieved by the spacing tolerance given. provides
a range from slightly undercoupled to slightly
overcoupled. As a result. the approximate band­
pass of fig. 2 is achieved.

The small value of capacities used to couple
the antenna to the primary. and the secondary
to the emitte r of the r.f. stage . tran sforms these
low impeda nces to the relatively high impedance

· 1204 Ringwood Avenue, Haskell. New Jersey 07420.

of the tuned circuits. This provides correct
loading and adequate matching to maintain a
sufficiently high Q for rejection of undesirable
signals.

The alternate ci rcuit has proven adeq uate
fo r a broad-banded input where cross-module­
tion is no problem. T his same input circuit
worked well in a low-signal area (35 miles from
New York City) but when tried in New York
City itself. encountered considerable cross­
modulation problems. As a result of th is ex peri­
ence. the selective circ uit shown was developed .

The r.f. stage is opera ted as a low-noise
common-base amplifier and as such is biased
for low collector current (about 2 rna). It is
a well-established fact that to obtain the opti­
mum noise figure for a given transistor. the
current must be small . No advantage was found
in reducing the curren t fur ther. since the ga in
also goes down with the current.

T he common-base configuration elim inates
the need for neutralization (or unilateralization.
as it is commonly referred to) since in this
circuit the feedback (collector-base) capacity

Top view of the 6 meter ceaverter shows the locotion
of the mojor compone nts .

May, 1965 • CQ • 4 5



•

2N249S 2N2 49S ,
C. 10 IU ~ ",p. l l .001 y" "".

o '
,,~ ' ,,. . ,, *, i D~ •

0- " •l C,
3.9~ •

• . ~ "" • ±100
'

!l6..h

r'"
• lK t OOl"•

18
; ~,6.. ~

• • •

•

2 N249~

o.c.
C, 0

~*' ,"
ea

±
,,,,,] 1

"
• • 3.\:/"; •

" t ,··•
•

-ll•.

.001

Fig . 2- The output versus 're q uency curve for the 6
meIe r conve rter using Ihe d ual tun ed a nten na coils
is shown e beve . The eve-ell gain wa, 25 d b and the
o utput was me a sure d at 10 mc into a 50 o hm d ete cto r.
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Fig . 1- Circuit of the lew-noise 6 me ter converter. The yo lues of compone nts ma rked with a ste ri sks are
varied as described in the te xt. All resisto rs are 14, watt 10% co mposition types. All capaci tors a re in mmf.

l l. L2- St # 18 Fcrmex o r e . close wo und o n Cambia n L. -3t # 26 e . close wound o n cold e nd of l].
PLST·P for m o r eq uiv. Coils are prewou nd as ex- Ls-30t #32 Formex o r e . d ose wound o n a PLST-P
p lained in te xt . Cambion form or equiv.

l 3-9t #26 Fo rme x o r e . Close wound o n PLST·P 2C4L L6- 9t #26 e. so me a s l 3'
Ca :nbian fo rl'1 o r equiv . L, - See Te xt .

o (he mixer provided by the signa l from the local
oscilla tor. at the base. Experience has shown
that inject ing both signal and local osc illator into
into the base (for a common emitte r c ircuit)
gives good conversion gain. minimu m conversion
noise. and the least distortion at high signa l
levels.

The transformer (L:1• L -I ) couples the arnpli­
fled r.f. signal to the mixer. provides im pedance
transfo rmation between the high-impedance
collector circuit and the low impedance emitter
circui t. and acts as a short c ircuit to the mixer
outpu t frequency.

The co nversion oscillator is a common-base
Colpitts osci llator. The small capacitor forms
part of the capacitive divider that results in the
correct ta p point for the emitter. The equivalen t
circu it is shown in fig . 3.

The osc illa tor emitter resistor provides suffi ­
cient impedance to r.f. so no r.r. choke is needed
to isolate the emitter from the bias resistor. as
is common in vacuu m tube circ uits. This a lso
provides an output point that does not affect
the tuned circuits. The 82 mmf ca paci tor pro­
vides optimum osc illa tor injectio n level to the
mixer. A higher or lower level will reduce the
co nversion gain of the mixer.

The Amperex 2N249.5 is a pnp germanium
transisto r especially designed to opera te as a
low-noise r.f. am plifie r to well above 200 me ,
and with an omptimized no ise fig ure of less than
3 db. This is equa l to. or be tter than the best
vacuum tube circui ts. F urthermore. these tran-

becomes part of the output tuning capacity.
A lthough a be tter noise fi gure and more gain
might be obta ined with a neutralized common­
emitter circuit. the circuitry is more complicated
a nd the no ise charac teristic is more than ade­
.quate wi th the circuit used.

In a ll stages. the four th lead of the transistor
which is connected to the case of the transistor.
is grounded to provide an r.f. shield for the
a mplifier and mixer. This reduces the chance of
undesirable radia tion from the local oscilla to r
as well as prevent ing oscillation.

The combinat ion of the 3.9K and IK base
d ivider resistors provides the correct co mbina­
tion of base current , and emitter voltage (which
a lso helps to limit the collector current) is set
by the IK emitter resistor, to provide Class A
opera tion .

The mixer circuit is the same. with the addi­
tional bia s necessa ry for non-linear operat ion of

'" '"
•

- I

-jf "'1
" 7'
"

''I

Fig . 3-Deve lopment of the
loca l oscilla to r circuit . Ca pa c­
itie s of both the circuit and
the tran sistor ore shown in A.
In B. th e paralle l ca paci ties
are ioined and the ci rcuit it
redrawn . At C the circuit is
redrawn in the Colpitts con•

figurat ion.
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f ig . " -The base d iogram of the 2N2..95 is shown

a s vie we d from 'he bottom.

sisters are inexpensive and unlike most r.f. types.
where the collector is tied to the case, has the
advantage of a grounded case. Figure 4 shows
the base d iagram of this transistor.

The mixer ou tput circuit is tuned by the com­
bination of the luning ca pacity and Ls- The val ue
shown in fi g. I (18 mmf) is used when the
outpu t is connected to a low impedance load
(50 ohms) hut wh en a higher impedance (300
ohms or more ) is used. a higher value of tun ing
capacity is needed. For the inductance given. the
47 mmf is the correct tank value. This is due to
the shunting effect of the coupling ca pacity when
a low impedance is connec ted between the ca­
pacitor and grou nd.

Construct ion

T he complete converter is built into a 2~ X
2 Yi1 X 1~ inch minibox, wit h input and outpu t
connec tors at each end . 1 he circui ts a re la id
ou t for simplici ty in wiring a nd to give best iso­
lation without need fo r interstage shields.

The input tuned ci rc uits are mounted as
shown. and as in a ll the tuned circui ts th rough ­
ou t the converter. the tuning capacitor is
mounted directly across the termi nals on Ih~

coiljorm itseli with m inim um lead lengths. T his
avoids the excess lead induct ances involved in
both the ca pacito r and coil. as well as the in­
ductance in the ground path of the ch assis. At
50 me these are not Insignifica nt. a nd thei r
elimination often makes the di fference as to
whether or not the coil can be tuned properl y
by the slug.

T hc coils L 1 lind L:!. a re prewound on a # 8
dri ll sha nk a nd the n threaded onto the coi l form
making su re th at the turns remain close to each
o ther. Because of the la rge wire size involved.
no coi l term inals are used. and the ends of the
coil itself acts as se lf-su pporting te rm inals. The
ends should be a pproximately J.4" long and
the insu lation is re moved over this portion. The
tuning and coupli ng capacitors are connected
di rect ly to th ese "self-te rm inals" to keep down
the excess inductance pre viously discussed.

The coil in the alternate circuit consists of
5 turn s of :: 16 bus wire. ..,s! .. inside dia meter.

Interior view of eceverter .

and abou t ~ .. long . The input is connected to
the approximate center of this coil and. since
the emitte r loads th is circui t considerably. it is
extremely broadbanded. As a result. ne ither the
exact coil inductance. nor the exac t point of the
tap is very crit ical.

The ci rcuit was designed fo r a 10 me output,
so that a direct dial read ing ( 10 me = 50 me.
II me = 51 me) could be obtai ned. Howe ver,
the range of the osc illa tor is sufficient to tune
from 40 to 49 .5 me. so any i.I. from .5 to 10 me
may be used. This allows a broadcast rece iver to

'I I •_... .. -I,;

Fr- (
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Fig . 6 -Drawing of a typical coil similor to 11 and 12.
Note the method of terminating the coil e nd s.

be used as the tu nable i.f.• so th at th is converter
may be used for mobi le se rvice. If this is done.
a I mh r.r. choke may be subs titu ted for Lr, and.
the tun ing capacito r el iminated.

The chassis d rilling template is a good guide
for layout. since it was planned to give the
shortest connections between sta ges with the
minim um of undesirable in terstage coupling.
Hole diameters ma y vary from those given. de­
pending upon the type of sockets a nd connecto rs
used. The connectors shown here a re BNC types.

(Continued on page 103)

f ig . 5 -Top ond side views
of the co nve rter cha~si s

show loca tions of 0 11 the
holes. The se ho les ma rked
A a re drill.d to fi t the
tra nsisto r ~ocke". 8 with
a # 40 drill. C with a
:# 19 d rill an d D to lit the

r.f. con nectors used .

-¢--
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- of - ,-,---- - -,

-1:±>-- ry ~-,

May, 1965 • CQ • 47



Learn By "Mistakes
Most of us are aware of the dangers inherent in amateur radio work. Some­
times, however, the forms are not very evident but still quite deadly. The

author describes his personal experience with one of our problems.

BY L OU ADLER.* K8IKA

S
URELY this is no new sta teme nt, but none­
theless it will serve as a suitable heading
for these writings. In reading the popular

electronic magazines. I can't. in my poor
memory. recall reading an article written about
the subject covered below.

As we go th rough our ham life I'm sure many
of us ha ve made m istakes. bu t it's oh so hard
to own up to them. T his is about a mistake
which could have cost me my life.

A couple of years ago I acquired an A RC-3 !3
transmitter. T his is of World Wa r II vintage.
usable from 100 to 156 me; a beautiful piece
of equi pment 10 conve rt to ham use on the 2
meter band. It is. howe ver. quite a job to con­
vert properly, bu t at any rate we did accomplish
this task .

The final tube in this job is an 832A. At 144
me, in tbis particular rig. it has a n input of about
15 watts. At that power on 2 meters, it does as
well as can be expected. That is for most people.
but of course. I guess I'm not most people.

In my short time on 2 meters with the rig. I
hea rd a fellow in western Pennsylva nia say be
had an 829 B in his A RC-3. I decided. since the
tube base is wired the same. to use an 829B.

Looking in my stoc k of tubes. I found one.
a nd Dilly one 829 B. With the tube tester I have.
it showed to be A O.K. Wonderful . I'm in
business. is what I thought. Three weeks later
I discovered that I had failed in the conversion
of the final and a lmost lost my life. No. I didn't
get a charge of high vol tage hut something as
bad and more insid ious.

After install ing the 8298 in the rig a nd making
cha nges in the scree n and cathode resistors. I
checked for neutralization. Sure enough. it
needed to be neu tra lized. This we did in tbe
com..entional manner. usi ng the ou tboard con­
trol rod method. Even after the initial checks
with high voltage applied on the pla tes of the
fi nal. it had all the ind ications of being neutral­
ized . We put it to wo rk on the air.

-2822 11th Street . Cuyaho,a Fa lls. Ohio.
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After a few da ys and a couple of hours on the
ai r it appeared to act in an erratic manner. Plate
current changed from one transm ission to a n­
ot her. Also the signal level changed in strength
a nd I began to have T V) complaints. I pu lled
the rig from the cabinet to see if we could lo­
ca te the trouble .

It seemed to have the symptoms of never being
neutralized. I was so sure it was before I put it
on the air. Everything I tried in neutralizing
this circuit seemed to have no effect on it. l
Checked the tube once more. It still checked ou t
A O.K.

Everyday, fo r a bout 2 hours, over a period
of a week. I worked on th is problem. but to no
avail. This I must tell you before I proceed with
the resulls. All of these attempts of neutralizing
was done in the conventional manner. as de­
scribed in the handbook. Not owning an r.r.
probe at the time. I, of course , couldn't use thi s
man ner. Then I remembered a faster way of
detecting uns table operation that was shown to
me.

Some years back an old v.h.f. ba m showed
me how to use a n argon bulb as a method for
check ing neutra lizat ion. In th is method you wet
an index finger tip a nd grasp one lead of.... the
argon bulb with it. Touch the o the r lead to the
tank coi l momen ta rily and move away to one
side. just enough to keep the bulb ignited . This
being done with fuJI voltage on the plates. If
the bulb glows with a purple brilliance. it should
be neut ralized. If it glows orange, it needs to
be neutralized . Don't try this method. It can be
fa tal as I'm about to expla in.

Afte r abou t a week of horsing with th is rig.
I developed a sickening headache and started to
run a fever. I'm not one to miss work for such
symptoms. so 1 went to work on the second
shift. D uring the course of the evening my tongue
sta rted to get blisters on it as well as a swelling
condi tion. As you might suspect by now 1
could n't fi nish the evening out. I ca lled my doctor
at home. He suggested going to the hosp ital.
A fter all it was 11 e .m. T he intern at the hospital



checked me out and suspected trench mouth. He
took saliva tests and had the lab technician
check these out. The tests came back nega tive.
So seeming to exhaust his knowledge he gave
me a double shot of penicillin and sent me home
after telling me to report to my doctor the first
thing in the morning.

Of course. I did. and by this time the fever
seemed to be on the downgrade. Another shot
of penicillin and capsules were prescribed. Then
I was sent home 10 report back in 2 days. By
this time the blisters had broken in my mouth
and thin layers of skin were peeling off. But I
seemed to be feeling much better.

After a few days I felt like hamming again.
Down 10 the hamshack I went. The first thing
to catch my eye was that doggone problem
sitting on the bench. glaring at me. Not one to
give up so easily, I started to tackle the basic
problem. After 3 days of fighting a losing battle
with the neutralization, I started to become sick
again. Same symptoms all over, only of a more
serious nature.

Back to the doctor I wen t the next morning.
By this time I was really in misery. Couldn't
take a thing to my mouth. Even had sores on my
lips. The doctor took a good look at me and
asked one question. He asked. " Do you work
around any X-ray equ ipment or any thing to do
with ultra high frequency transmi tters? The
more I look at these sores and blisters. the more
they appear to be caused by X-ray."

This opened my eyes. How could I be so
stupid? By thi s time the wheels in my head were

spinning. I said, " It must be the project I'm
working on at home: ' I went into detail explain­
ing everything. 1 suspected a t this time the tube
run ning wild must be putt ing out strong har­
monics in the X-ray frequencies or at least it
surely must be awfu l high in frequency.

His prognosis was the silver fillings in my
mouth. plus the body contact with the argon
bulb. was picking up the r.f. and causing the
burns to my gums. tongue and lips. He told me
the most susceptible parts of you r body for
r.I. is the mouth and the rectum. He also told
me, much more of these r.r. frequencies and 1
would have caused my body considerable dam­
age. perhaps death.

After a few days of medication and loss of
work 1 began to feel good again. You can be
sure after all of this trouble I didn't even have
the slightest idea of ever try ing to solve the
unstable condition of the 829B. In fact, I
chickened out. I can only deduce tha t my prob­
lem was with the tube itself.

I returned the transmitter to the original 832A.
Everyth ing was alright again. I can only say
after all of this trouble I didn't have much love
for the transmit ter. in fac t I gave it away.

Bel ieve me fellows. this is not fic tion bu t a
true story. Beware when working in the v.h.f.
or any other ra nge for that ma tter, or else risk
sickness or dea th as I did. I'd like very much to
see an article on the dangers of too much body
contact with r.L. wri tten by one of our doctor
hams. •

New Amateur Products
-------------------------------------------------------------_.

Sideband and Engineers SB-34

SI NGL E sideband communications on four
popular amateur rad io bands (80. 40, 20.

and IS meters) a re o ffe red in new transistorized
transceiver from Sideband Engineers. a unit of
Raytheon Company. Compact. 20-pound S8-34
measures only 11 v.. .. by 10" by 5".

Some o f the features of Ihe 58-34 are: bui lt-in
universal power supply for J17 volt a.c. or 12
volt d .c. operation; expanded frequency coverage
with 250 kc span on all four bands for MARS
and out-of-band OX frequencies: solid-state switching that eliminates relays, and drift less than
100 cycles in any half-hour period.

Tuning advances include a solid state varactor circuit for convenient dial calibration. delta re­
ceiver tuning that eliminates "leap-frogging" by permitt ing the receiver 10 be tuned over a range
of severa l kilocycles either side of the transmitt ing frequency. The unit sells for S395. Complete
specifications can be obtained from David Donath (W6J PM ) Sideband Engineers. Raytheo n
Company. 317 Roebling Road. South San Francisco. Calif., or circle 65 on page I) O.

--------------------------
Rann CA-l Compressor

T H E CA-) is a four-stage m icrophone preamp and
compressor. a form of au tomatic ga in control, de­

signed to give grea ter talk power. It is transistorized and
operates from IWO penlight cells. The CA- I sells for
S I9.95. For complete de tails write to: Rann Indust ries.
2801 West 50th Terrace, Shawnee Mission, Kansas, or
circle 66 on page 110.

-------------------------------------------

---------------------------
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Fig . 1-Exter ior view of the converted KY-65 / ARA-26
Keyer ~how$ the STAR T button ond the remote circuit
connec tor (Ampheno l 9 1-PC 4F or eq uiv .) mo unted on

a 3*''' sque re ove rlay ponel.

Automatic Station

Identification

With A Surplus K eyer

BY A. F. KANDA.' K OMHU

T
ilE recent amendment to the FCC rul e on
d ual ident ification on RlTY, TV. etc.:
requiring identi fica tion of the transmitt ing

sta tion on ly. makes automa tic identi ficati on
practical. The KY·651A RA·26 Keyer is a surplus
unit. probably collec ting dust in ma ny a shack.
which can be easily converted to an automatic
identi fier.

Orig inal Circuit

The original purpose of the unit "is to auto­
matically key SOS·s. the last four digits of the
aircra ft serial nu mber. and a series of long da shes
when the cra ft is in distress. Briefly, the keyer
consists of a 28 v, d.c. motor drivi ng three code
discs. In each disc. a step up in radius closes a
keying switch and a ste p dow n opens the switch.
One disc for ms three 50 S's per revolut ion and
another forms two long dashes. The third disc
is plast ic with 94 break-away teeth. each equiva­
lent to a dot length . The airc raft number is
en tered on thi s disc by breaking away teeth in
the posit ions corresponding to spaces. A ca m
shaft dri ven one-seven th revolut ion by one revo­
lut ion of the code discs (through a Geneva
movement ) connec ts the disc switches to the
keyed circ uit in the following sequence : One
revolution of 50 S disc. three revolution s of
identifica tion disc. and three revolut ions of long
dash disc. A tooth on a fourth track on the cam
sha ft opens a switch after the seven revolut ions
which presumably ends the automatic cycle for

· 2639 Harriet Avenue. M innea polis, Minnesota 55408.
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inclusion of manual key ing or for rece ption. An
adjustable time delay up to 30 seconds is pro­
vided after tu rn-on to allow the transmitter to
be tun ed 10 the distress frequency befo re keyi ng
sta rts.

Converted Circuit

In the con version. the time delay is el iminated
and the disc sequencing feature is disabled so
that on ly the identifica tion disc switch is con­
nec ted to the keyed circu it. Six teeth are added
to the slop ca m to ope n the stop switch after
every revolu tion instead of after every seven
revolut ions A transformer and bridge rect ifier
a re added to permit line opera tion. Referring to
the schematic diagram of the converted circui t
in fi g. 2. the ident ifier operates as foll ows: When
the sta rt bu tton is pressed (or remote sta rt ter­
minals shorted ) motor B ill! will sta rt rotating
the ident ificat ion disc and actua te the keying
switch. Switch SIO:? will close sho rtly after the
motor starts. pe rmi tt ing the sta rt button to be
released:-After one revolut ion. a tooth on the
Sla p cam will open SIO:! an d stop the moto r.
The motor speed is regula ted by a cen trifuga l
switch in the rotor which opens at a predet er­
mined speed and inserts R ill! in series with the
armature which slows the speed down until the
centrifugal switch closes. T he code speed ob­
ta ined is approximately 12 w.p.m. The disc has
a capacity of 95 dot -lengths which is large
enough for a call like WAOOOO. Shorter ca lls
may permit repea ts and/or the inclu sion of "de"
before the call.
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f ig . 2-Circu it of the modified keyer. All ports marked with osterisks o r. original equipment . Tronsforme, 1, is
a 117 'tolt to 28 ve lt, 1 amp unit. Th e wiring and com modifications ore discuued in the led.

Step-By-Step Conve rsion

1. Remove receptacles 1101. Ill:! . W:l and rela ys
KIOI. tea, IU:I ·

2. Remove all wiring except blue. yellow. and
white motor leads.

3. Install push button. connector, and line
cord feed-thru bushi ng or grom met on plate
covering original connector cur-ou ts as shown
in fig. I.

~ . Mount transformer and recti fie rs as shown
in fig. 2.

5. Re-wire ci rcui t to conform to fig. 2.
6. Bend switch feelers on 50S and long dash

di scs away from the di scs.
7. Remove or d isable linkage between ca m

shaft and ide ntifica tion disc switch.
8. Enter de sired call on identification disc.

saving the removed teeth .
9. Cement six teeth removed from identifica­

tion disc to stop cam. and sha pe to conform to
o rigina l tooth.

The last step is the most involved and the
following amplifica tion is offered to save any

experimentation.
I. Locate positions of teeth to be added by

first scribing-a refe re nce line on the ca m bearing
support in line with the existing tooth whic h may
be in any convenient orientation. Rota te code
di scs unt il cam shaft advances one-seve nth revo­
lut ion. Transfer reference line to cam. Repea t
unt il positions o f all six teeth a re located.

2. Cement plastic teeth to positions deter­
mined above with a two-part epoxy cement.
All ow (he mixtu re to get tack y to permit insta ll­
ing all six teeth at once without having them
drift out of place.

3. After the recommended curing time. sha pe
the new teeth to confor m to the original with a
small end mill o r similar bit in a Dremel "M ote ­
Tool" or equivalent.

4. Check to see that the motor continues to
run after the re lease of the star t button and
check that the code disc stops with the feeler
opposite the second or th ird tooth ahead of the
sta rt ing arrow. Failure indicates an improperly
shaped tooth. Repeat for every stop tooth on
the cam. •

Fig . 3-lnterior view of the modified
Keyer shows the transformer and
bridge rectifier. Th e motor /code disc
oSH'mbly has been removed for
clarity. The identificafion disc is th e
outermost one . The com shaft is lo­
cated a t the seven o 'clock position of

the disc.
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RANIUM UERIES
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QRV? Pencil sharpened? Have some fun trying your skill at
working this crossword puzzle. There are no gimmicks or trick
words used. When you think you've penciled in all the right
answers (pencil erases much easier than pen) check page 103

for the correct solution.

ACROSS
1. Push to talk
3. What a '1.1 .0. ,hould be
6. r.f. output staae
8. Peruvian prefix
9. German prefix

10. Unit of capacitance
(abbrev.)

12. 455 ke.
13. Valtaae rat lnlt
16. What a 21 me U . may

lead to
17. - dipole
20. Ferrite - r.t. choke
21. Neon
23. Ea r -
24. Send faster
25 . - t ime constant
27. Not for a Ncvtce
28. - adaptors are for

checklnll: a spectrum
30. For c,w. and s.s.b.
31. Cutti na to sIze
34. liechtenst ein prefix
35. - wave
38. Power output (abbrev.)
39. - signals
40. End of transmission
42. Walked on
43. e.c.v-.
45. May save you r final (s)

from burnout
47. Maximum number of

kilowatts to the final
stage

49. Automatic frequency
contr ol

SO. Automatic volume
control

52. Philippine prefix
53. - -dash means "A" on

paper
54. - with tape
57. Dominican Republic

prefix
58. Requires typing
60. - circuit
63. Automat ic gain control
E6. letter symbol for

curren t
67. cerer representinl

"two"
68. End of QSO
70. Canadian prefix (r'IOI VEl
71. Mea:acycles
72. Antenna switchinll: -
73. A v.t.c. must _ down

quickly fo r use on s.s.b.
75. Special postcard

DOWN
1. Bind inll: -
2. Turki sh prefix
3. Skeleton - antenna
4. Thomas - EdIson
5. Electromotive terce

7. " Check the -."
11. - coupling
14. A voltaa:e level on a 500

ohm line may be
measured in - .

15. Chilean prefix
18. Diode rati na:
19. OA2
22. volta,e symbol
23 . certain semi-conductors

are - with arsen ic .
24. Fad in[i:
25. An - probe may be

required by your
oscilloscope for certa in
measurement s.

26 . Cuban prefi x
28 . Many t ransm itters use a

- -network in th e final
stage

29 . Antenna

30. Three element -
32. Opposite 01 down.
33. What may be lound in

a raclatron pattern
35 . Groundin[i: -
36. - drop alone a

resistance
37. Normally open
39. Now try sending with

your left foot
41. Plate resistance
44. - side of the line
45 . To be suppressed In

s.s.b. and d.s.b.
46. 117 volts 60 cycle -
47 . Outslde diamete r

(abbrev.)
48 . The th irteenth letter 01

the Greek Alphabet
51. Code practice osci llato r

(abbrev.)

53. Telephone -
54. Three phase power may

be supplied by a - or
delta connection of
generato rs

55. Received OK
56. A carrier plus two

sidebands equals -
59. A - swi tch may replace

an antenna switching
relay.

61. Component
62. Handle
64. l etter symbol fo r

conduc tan ce (opposite
of resi stance)

65. Inductor
68. ntst ress signal
69. Go ahead
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ace!
St at ions in Hawa ii. Al aska, a nd Califo rnia re­

po rting receiving telemetry signa ls from OSCAR
III du ring its ini tia l orbit. Also d uring th is orbit,
K6GSJ. Palo Alto, C alifo rn ia. repo rted hear ing
the signa ls of K6 UQH. Santa C la ra . Califo rn ia ,
relayed throu gh the sa telli te . A fi ve-year dream
wa s now a realit y; a mateu r radio was tru ly in
the space age. as OSCAR III jo ined RELAY, TEL­
STA R a nd SV NCO M, as communicat ion relay sta­
tions in space.

OSCAR Cea se s Operation
PRELI MI NARY reports ind icate that the
OSCAR III translato r has become erratic or
ceased operation so me time after o rbi t 206
(1300 G M T . Ma rch 24,1965 ) . A st udy of
avai lable telemetry info rma tio n reveals
that the primary ba ttery voltage is con­
sidera bly lower than norma l. Project
OSCAR requests that radio a ma teurs moni­
tor the telemetry chan nel ( 145 .85 me) as
this transmitter is designed to swi tch to a
separa te. lo ng-life so lar cell a nd battery
supply once the primary power supply
fai ls. Report s of translator response. sig­
nal s heard through the translator a nd bea­
con signa ls a fter orb it 206 wo uld be wel­
comed by Project OSCAR. In add itio n. logs.
reports o f QSO's via OSCAR III a nd news­
paper and magazine clippings of this radio
a mateur space experiment are req uested .
Pl ease send all informat ion. dat a , etc . to :
Project OSCAR. Footh ill C ollege. Los Altos
Hills. Cal if.-W6SA I .

Orbit Data

OSCAR I II was launched into a n essen tia lly ci r­
cular orbit at an alt itu de of a pprox ima tely 585
sta tute mi les, wi th an inclinat io n of 70 degrees
to the equator. and an orbital period of 103.5
minutes.

As soo n as these parameters were establi shed.
they were flashed to O SCAR coord inators in every
corner of the world, and to all radio amateurs
via W6E E and W IAW.

Up-to-the-minute o rb it and fl y-over data was
transmitted by W6 EE on a regular basis. as well
as by severa l radio a ma teurs in o the r parts o f
the world . (Deserving of specia l men tion a re

COMMUNICATIONS

· 11307 C lara Street, Silver Springs, M d. 20902 .

RY RY RY. Bill, W6SAI , and Chuck, K6LFH, check ou t
one of the RTTY printers ot W6EE. Able mointenonce
of W6CYL a nd W6SCR eleva ted RTTY schedules from

a chore to a pleasure l

" O H.,Mr. ~r in te r. how many eXcla~a­
non poin ts ha ve you got? T rot em
all out, as we're going to need them

badl y, because WE GOT ACROSS! !!! !!." So ran
the lead sto ry in QST which announced the re­
cept ion of the first trans-Atlantic amateur radio
signa ls late du ring 192 1, and the o pening of th e
"h.f. era" for amateur radio.

Well. Mr. Printer. trot those excla mation
points ou t again , because thi s time WE MADE
IT INT O SPA CE!!!!!

BY GEORGE JACOBS,- W 3ASK

OSCAR III launched Successfully

OSCAR III , a communication sate llite b u ilt en­
tire ly by radio amateurs. was launched into orbit
successfully at 1830 GMT, March 9. 1965.

At that moment , a powerful rocket lifted
slowly from its lau nching pad in C a lifo rnia . W ith
a mighty sheet o f flame trailing from its tail. a nd
with an ea r-spl itting roar. the gia nt rocket curved
gently into the sou theastern sky. R id ing as ballast
inside the rocket was the 35-po und. rectangular­
sha ped. OSCAR III sa tellite .

At a n a lt itude of appro ximate ly 585 mi les. the
lau nch vehicle ejected its "deadhead" rider. and
OSCAR III e ntered its own orbit. As the satelli te
roa red overhead. radio amateurs an xiously
awaited reception of its beacon transmitters. and
prepared to communicate through the sa te llite 's
repeate r system .
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Side view of Osc .... II I satellite with outer panel re­
moved . Left to right: Te leme try tr ansmitter (1 45.85 mc),
linear a mp lifi e r for translator, and receiver portion of
tr anslator. Unih are filled with quick -h ardening epoxy
faom and covered with aluminum foil. Acran lower
portion of the satellite package is a tuned filter used

the independent orbital predictions prepared by
G3AOX. and broadcast regularly by himself and
other radio amateurs in the U.K.. and those made
by O K I FY. and transmitted regularly by
4U I ITU. Geneva).

As the world of amateur radio became aware
of the successful launch of OSC.... R III. an increas­
ing number of antennas in all areas were beamed
toward the speck of me tal tumbling th rou gh
space.

During the sate llite's first ele ve n orbi ts, severa l
dozen reports were received of stations being
heard throu gh the satellite. bu t there were no
reports of any two-way QSO·s. Although at the
tim e that th is column is being wri tte n. a ll repor ts
of two-way communica tions through the sa tel­
lite have not yet been eva luated. it appears as
if credit for the firs t two-way QSO goes to K21 EJ
in Oceanside. N.Y. and K9A AJ in Quincy. Ill.,
who reported working each other on the sa tel­
lite's 13th orbi t.

T he ice was broken. and reports of two-way
QSO's began to now in to OSCAR Headq uarters
at Foothill College. Los Altos. California. in a
way reminiscent of the first trans-Atlantic h.f.

Gory McGill (no cali) a nd Bill Walters. W6MKE (right)
prepare the Foothill College 16 20 comp uter to run
weekly prediction topes for orbita l para meters of
Osc.... II I. Computer was a d justed to punch 5-unit
RTTY tope that could be immediately transmitted on

the a ir by W6EE.

openings of 1922. New 2 meter records were
made almost daily,

The event everyone was anxiously await ing.
the first trans-Atlant ic QSO via the OSCAR III
satellite, took place during orbit 6 1. when WI AU
worked DL3YAA in northern Germany. This
was followed soon after with a QSO betwee n
W I BU and HB9KG near Zurich. Switzerla nd .

Several transcontinen ta l contac ts through the
sate llite have bee n confi rmed. Credi t for the first
coast-to-coast 2 mete r QSO is shared jo intly be.
tween W6NLZ in southern California and
K2G UG in New York Slate. who worked eac h
othe r d uring orbit nu mber 35. and K6HJ\1 S in
sou thern Califo rn ia and K4 IXC near Cape Ken­
nedy, Fla .• who also worked each other during
the 35th orbit.

Stations Worked list

The followi ng is a list of stations that have
reported two-way contacts th rough OSCAR Ill 's
repeater during the first two weeks that the
satelli te was in orbit. The list is far from com­
plete. but it indicates the wide-spread use made
of the satellite.

1,

The 145.95 mc coh erent beacon that appare nt ly foiled
during " b la st-off". Co mplete beacon is a t left (foa m­
fi lled a nd sealed) a nd duplica te open beacon is at
right showing interior construction , It is tho ught that
fr a gi le overtone crystal of beacon shottered during
launch of o se.... III.
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Receive r portion of o se.... It l tra nslator is a bout twice
the size of a packoge of ci ga rettesl Complete ly t ra nsis­
torized . this complf'.Il receiver co nverts Ihe 144.1 mc
inp ut pa ssba nd dow n to 30 mc, and posses it th rough
a 50 kc-wide crystal fi lter, Sig na ls a re then converted
up to 145.9 mc output possbond.



•

The c.w. operating position a t W6 EE. Se pora te kilowatt
tra nsmitte rs were used on 80, 40 and 20 meter ba nds.
Wolt Read . W6ASH, at key, with RTTY operator Bob

Wa lton , W6CY L, as o bse rve r.

Th e Hallicrafte rs 40 meter s.s.b . posit ion. All s.s.b.
tra nsmitters were capable o f co ntrol fro m a single
micropho ne a nd to pe re co rde r for simultan eous pre·

d ittion broadca sts o n 3 bond s.

WIB U. W2AMJ . K2G UG. K2I EJ.
K4IXC. W4WNH. W6QJW. W6NLZ.
K6H~I S. WA6~IGZ. W8KAY. K9AAJ .
KH 6AQP. KL7C UH . DJ J ENA. DJ4AO.
DJ0ZU. DLJYB A. DL9G A. EA4AO.
G J BA R. G JLTF. HB9R G . LUJDCA.
O KI CG. SM6CSO. SM70SC. VK7DK,
VK7LZ

OSCAR II I No te.

D uring the last week of March. as this column
is being writte n. the OSCAR III sa te ll ite co ntinues
to orbit the earth every 103.5 minutes. Telemetry
measurements made as late as March 21 indicate
that the sa tellite's internal temperature and bat­
tery voltage are both within normal limits.

While the satellite's telemetry transmitter and
repeater are expected to opera te sat isfacto r ily
for at last the three weeks to one month period
predicted prior to launch. the c.w. beacon trans­
mitter on 145.950 me appears to have run into
difficulty. Although there were a few reports
tha t the c.w. beacon may have been heard very
weak ly during early orbits. it seems tha t the
t ransmitter never began to operate, or ceased
shortly after launch . T here is no expla nat ion
for the failu re a t this time, but the possibili ty
that the transmitter's antenna failed to extend

properly is under conside ration.
The repea ter's passband was found to be ap­

proximately 15 kc lowe r Ihan originally planned .
Instead of being centered on 145.900 me, the
repeater's 50 kc passband was actually cente red
on approxima tely 145.890 me. This small shift
in passband frequency did not appear to cause
any difficulty, and its cause is not known.

T he " tumbling" of the satelli te in space ap­
pears to have prod uced a somewhat greater
fad ing effect on signals than or iginally thought
possible. As the sa tellite rotated end-aver-end,
the signals received on the ground by stations
using linearly pola rized antennas appeared to go
into deep fades over relatively short periods of
time . Oflen. the signal faded ou t completely for
periods of severa l minutes. T his effect was con­
siderably less noticeable by stations using cir­
cula rly polar ized antennas.

OSCA R II l's high orbit permit ted a greater
effective range for communications than was
fi rst ant icipated. Man y sta tions as far as 4000­
4500 miles apart wo rked each other through the
sa tellite, and a t least one QSO was reported over
a d istance of nea rly 6000 miles! The sate llite's
high o rbit also req uired somewhat stronger sig­
na ls from ground sta tions to activate the repeater
than was originally planned. Although most of

"'-
........ NO;LJ

The "Sdl ne " at W 6EE o n 20 meter s.s. b . O n 20 mete rs,
14.3 mc was chose n fo r the O$car pred ittion b roadcasts.
Equipment wos fi xed-tune d to th is spot a nd a ll co nt ro ls

marked fo r easy check a nd ad iustment.

The 80 meIe r s.s. b . position of W6 EE. Comp le te kilo­
watt s.s.b . sla lio n wa s loa ned to Prc je ct OSC AR by
Ho mmo rlund Co. At left is roc k of 145 me tracking

eq uipme nt in use a t Preleet O SCAR HQ.
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special article now being prepared for presenta­
tion in CQ later this year.

A New era
In this day of moon photographs a nd of

human beings tread ing on the vacuum of outer
space. the accomplishme nt of OSCAR III may
seem small by compa riso n. T o a ma teur rad io.
however. it is a d ream that has come t rue. For
the first time. the vas t regions of the world ha ve
been spa nned by radio a ma teurs opera ting in the
vhf range . J ust as the first tra ns-Atlantic QSO's
of 1922 signaled th e beginning of the h.f. era.
so might the OSCAR QSO's signa l the beginning
of another new era for amateur radio-e-rne space
era.

As more than one radio amateur put it. upo n
hearing OSCAR Ill's repeater "ope n". "Gosh. it
sounds like 20 meters during a DX contest."

Oh. Mr. Printer, trot ou t those exclamation
points! ! ! ! ! ! •

satellite. ZERO BIAS WZ:S hastily alte red to in­
c1ude the news. but it really pa ined us to see
the presses begin to roll without me ntion of the
firs t 2·way QSO via a ma teur rad io's newest
sate lli te. OSCAR III. Later in th e da y word ca me
that the fi rst 2·way QSO had taken place­
K2I £1 wor ked K9AAJ on a ra ndo m CQ on the
13th orbi t (passing over Nebraska at abou t
II :50 A.M. New York T ime)! This was history­
two radio amateurs communicating through an
earth satellite designed. built and tested hy radio
amateurs.

We quickly telegra m med our congratulations
to K2I £1 and asked for the opportuni ty to
pho togra ph the equipment used. a nd interview
our "back-yard hero." Our visit to Ernest Renner.
K21£1 . was a fascina ting one. indeed. He re was
a HA:\1 and a real old- fas hioned ham sta tion
from a ntenna to converter. from s.w.r. br idge to
fi nal. Only three pieces of commerc ially built
gear were to be fo und in his second floo r shack,
and the only thing miss ing fro m the classic image
of a ha m station was the pungent odor of ozone.

•
via

the stations reporting OSCAR QSOs were running
high power levels. PA0RTD running only 60
watts was received through the satellite in
Am sterdam. and DllCK running 90 watts was
heard in Sweden

T he OSCAR II I experiment brought out the
im portance of usi ng an tennas tha t can be ro tated
in both the horizonta l a nd vertica l planes. While
man y sta tions made con tact s using ei ther fi xed
a rrays , o r those that ro ta ted in a sing le plane.
those sta tions using a rrays rota table in both
planes were able to "stay with" the satellite more
oflen. and for longer periods of time.

C.W, appeared 10 be the most reliable mode
for communicating through OSCAR III. Almost
all of the two-way QSO's reported to date used
c.w. Reception of s.s.b. was difficult due to the
ge nerally low signal-to-noise ratio. fading
caused by tumbling. and Doppler shift.

A more complete analysis of the results of the
OSCAR III expe rime nt will be discussed in a

An event of such importance as the successful launch of
OSCAR III an March 9 was bound to create a few "Men

of the Hour." CQ;s fortunate to have one of those heroes­
far-a-day practically in its back yard.
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M
ARCH 9 was a typica l. dreary. late-winter

day on Lo ng Isla nd. unt il abou t eleven
in the morning when a breathless phone

call fro m George Jacobs. W3ASK, sta rted thi ngs
popping. "OSCA R's up." he sa id. "Can yo u get
somethi ng into the April issue?"

"Well. if we can 't hold the press fo r some­
thing th is big. I guess we never will !" was the
reply.

And so started the most hectic few weeks in
memory at the CQ offices. There were tracking
systems to be built . phone calls to be made and
information to be gathered so that we might be
able to report intelligently on OSCAR. With an
ear glued to the 20·meter OSCAR news channel
on 14.300 me. we wearily closed the day amid
rumors that the three transm itters were only
pa rtly opera tive-rumors feedi ng upon the fact
that to our knowled ge. no signals had been heard
relayed by th e orb iting translato r.

We did manage to squeeze a small blurb onto
the April cover. a nd the next morning news
arrived that signals had been heard through the



r

E, nie Re nne " K21EJ , shown ot the ope,o ting
position of h is strictly-two-mete, sto tio n.
Aside from th e receive r ond exeitee the only
o ther co mmercially-built gear to be found
in th e shock is a Gonset Co mmunicator used
fo r local ra gchewing . The W2AZl co nverter
can be see n on the shelf, a nd severcl
qce rter-weve eoex stubs used to protect it

from the kw finol are to the left.

T he photos tell much of the story.
Getting down to specifics. the set-up consists

of a Johnson 6N2 exci ter driving a pair of
4- 125A's (8 years old. well used) . with si lver
plated tuned lines. prod ucing a solid 2-meter
kilowa tt on c.w. The receiving system features
a homebrew 417A converter (a la W2AZL ) into
a Hall icrafters SX-96 i .f. strip.

Ernie's antenna is not elabora te- not even
tiltable. It is simply a homebrew 15 element
yagi using la rge diameter elements for good
performance over a wide frequency range. A
prop pitch motor turns the 60' high beam.

At the other end of the circuit was l ee Gray.
K9AAJ also running a full ga llon into an 8 ove r
to! J-slot antenna. The receiv ing set-up con sists
of a Parks 2-meter converter into a 75A-4. Lee
was crystal controlled on 144.095 me.

As Ernie tells it, the QSO came about through

a random CQ beamed towards OSCAR on its
13 th pass. Signals were fluttery. but a few quick
c.w. exc hanges at abou t 10 w.p.m. did the trick.
with signa ls about 6 db above the rece iver noise
at each end. The whole series of exc hanges
spanned two mi nutes. and what with doppler
shift. antenna trad ing. etc. it was a hect ic two
minutes. Ern ie was empha tic about the fact tha t
relatively slow keying speeds are a must. This the
CQ staff can verify. for a t our ow n mon itoring
post in Port Washington the few speed-demon
c.w. signals were almost always indecipherable
in the noise.

K21EJ was roc k-bound on 144.075 me. An
unintent ional error in the sa tellite's mixer fre­
quency resulted in about 15 kc difference in the
translator's output frequen cy. but once this was
recognized. few fellows had an y difficulty.

The high quality of the O SC AR signals can be

At th e left is a close-up of K21EJ' s hcmebrew 4-125A
fi nal. The o ir .t ig ht ca binet is of silve r p la ted copper
sheet fo r lowest possible gro und re sistance a nd best
stabili ty. In se ries with th e o utput coalt is a bea utifu lly
co nstructed S.w.r . bridge, o ne of severe ! in the shock.
6e fow is what th e e nti re setup looks like. The large
bolt containing a co mpass rose is, of course, The

indica to r for th e prop p itch antenna rotor.

May, 1965 • CQ • S7



The B-ave r-B J·510t a nte nna above took core
of the sky.wire ,itu o tion in Q uincy, Ill., fo r
t ee G ray K9AAJ. at the we lte rn e nd of the
wo rld 'i first known two-way commun ication
via O I C.... III. By Ma rch 19, t ee hod work ed
ten o ther , ta tionl. from coo,t to COOlt.
th ro ugh O SC AR II I. All that with a non -tilt ­
able o nte nno l Perha p, that " ga rde n hose"
he's using for cc cx ha s lo mething to do

with itl

W0IDY. KOC ER. W0 EYE. W0NWX. K4QIF.
K4IXC. W4WNH. K5TQP. W6K EY. W6QJW.
W6NLZ. K6H~I S. WA6MGZ. W8KAY. K9AAJ.
KH 6 AQP . KH 6 UK . KL7CU H. YK 7DK.
YK7LZ. EA4AO. G3BA R. HB9RF. Of course
the final tall y won 't be available fo r mon ths to
Come, bu t rest assured that part icipa tion in the
O SCAR experiment has ' 101 been limited to a select
few. Literall y thousands of ama te urs arou nd
the wor ld . wor king with equipme nt from the
most exo tic right down to the modest Heath
Twoer. ha ve either worked th rough or rnoni­
tored O SCAR III.

O :;CA R'S translator won't be operative for very
lo ng. Surel y as you read this, it's batteries will
ha ...'e been dead for weeks, bu t this by no means
spells the end of O SCAR III. fo r it's tele metry
transmitter will continue o peration o n J44.85 me
for an indefinite period. opera ting from solar
batteries . T his telemet ry is important ! Even if
you missed out o n the translator, get that 2- me ter
gear wor king and help com plete the story for
th e Project OSCAR Associat ion . Learn to track
and pred ict O SCAR'S orb it : study its Dopple r
sh ift ; listen for the "tumbling rate" ; and abo ve
all, prepare yourself a nd yo u r eq uipment fo r th e
time that we can once aga in proclaim: " It 's Up!
It's A-OK !" •

•
•

••
I

•

~ .

•

adjudged from the hig h local noise level at
Ern ie's Oceans ide QTH . W ith receiver noise ,
ig ni tion no ise and. othe r assorted QRN. the S­
meter sel do m d ropped be low S·3, a nd O SCAR
produced signals on S-un it above that!

T his . then , was the beg inn ing. M any Q SO's
were to follow, no t only by K21 EJ and K9A AJ ,
but b y dozens of enthusiasts around the world.
Even as th is is written reports a re still coming
in o f more spectacula r contacts bridging con­
tinents, oceans, and internat ional boundries.
Two-meter DX records were broken aga in a nd
again with the latest record being nearl y 6 .000
miles! T wo meters will never be the same !

Among the stations active ea rly in the OSCAR
ex perime n t we re : WA 2WEB , K 2MWA ,
W2AMJ. K2G UG . K2IEJ. WI HDQ. WIIW.

J Ult to prove that we've been on the jo b, the a bove
photo il of our own 15 e lement beam, hOl tily erected
on the roof of CQ', office,. The two Allio nce rotor,
provide good control for trocking Osc....·, panel.
olthough (by our own fault) the entire letup il rather
"bouncy." In the fint few weeks of Osc....·, orbiting
we 're proud to lay th a t we heard every doy.time,

week ·doy pan within 2300 mile, of Ne w Yo rk.
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A peek ove r th e shoulder loo k at o ne of the CO a rt
d ept . p reparin g an upcomi ng article .

-+ Gil Pea rsall, W8HEZ, Malon, Michigan, is chair.
man of the 1965 Michiga n Week Amate ur Committee.
The object of Michiga n Week is 10 te ll o ther ha ms
a bout Michigan during this wee k long contest . Check

the ANNOUNCEMENTS co lumn for furt her details.

We welcome all photographs. Others are in­
terested in what you or yo ur organizat ion
does.

This is how o ur estee med us ... -c ... Ed itor looked in early
1942. This od was tok en fro m Amateur Radio Delense
magazin e which ceased pu blica tion ot th e start of
WW II. Fo r a n up-tc-dete pho to of Ed look o n page 84.

He re 's Bill Schere r. W2AEF, our Technica l Directo r ha rd
a t work checking a not he r piece of gear . Fo r a th o rough
evaluation of commercial equipmen t rea d Bill's re views.
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The
Ten

Minule
Mindel'

BY J. OUE L LET T E,· VE 3DSF

T
H IS simple minder came abo ut as a result
of the necess ity for an accurate int erval ­
ometer requi red for actuation of a time

lapse movie camera. Repea tability and liming
was found to be so precise. actually better than
one second per ten minute. that it was decided to
use the circuitry in other applications.

The un it described here. is for a one repeat
per second continuously adjustable to one repeal
every 12 minutes. Presently this device is used
as a "Ten Minute Minder" tone generator with
a warning light indicator as remi nder fo r " time
to identify radio amateur call" as per legal pro­
cedure. It is part icularly useful du ring phone
pa tch operations, long winded QSOs (when set
at the three mi nute time ). as a long distance
telephone time reminder and also as a "beep"
generator for legal recordings.

The transistors are of the unijunction type and
basically C-R time adjusted relaxation oscilla­
tors. Components Rl and Ct. in QI were selected
for one pulse every second and adjustable to one
pulse every 12 minutes. in Q ;!. R .. and C2 were
selected for an audio tone of approximately 600
cycles. Resistor R ;! may be changed to other
va lues for any desi red tone.

- 4.50 J ud lea Court , Richmond lI ill. Ontario. Canada.

'..."

The outpu t of this tone genera tor is sufficien tly
loud to be heard thro ughou t the hou se des pite its
surprisingly low current of 5 rna through the
3 inch speaker. For maximum cycling stability
the value of R3 is selected for a IN869 zener
current of 5 rna which is read during charging
cycle (off time) .

The normal power supply requirement is 25
v.d.c. but 12 v.d.c. may be used providing R~.

R3. R :, and another zener diode are selected
(lowered) in value to maintain the same current
relationship. The lamp circuit is optional. but
does provide addi tio nal warning where other
tones a re being heard. The ton e and light O n
period is approxima tely a 2 seco nd d ura tio n and
draws 50 rna total curren t of which the lamp
takes 35 rna and the remainder for the conduc­
tion time of both QI and Q:!. Rest period or
charging time is only 5 .ma.

The complete unit may be housed in a small
defunct transistor radio case and the usual
miniature phone jack. used as the input for the
power supply voltage whic h may be coming
directly from a 25 v.d.c. source or through the
transmit relay source of the transmitter if o n
the air timing is requ ired . The reset switch may
be used at any time to start and time an oper­
ation. •

"".
", "tl,l -...".,.,.,

"2N1671

e

""" '." . ",,.,

' 000
",.,,,

fig . l - The circuit of the " Ten Minute Minder" mc kes use of two Unijunetion t ransistors. All resistors o re
17 w att and all copacitors ore in mf.
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160 • Dead ?IS •

BY CHARLE S M. O'BRIE N,* W 2EQS

Y
ES. who says Top Band is dead??? To
many of you, that which is to follow will
come as a complete surprise. But. before

I get into the meal of the subject let us go back
into the thirties at which lime we had. excluding
the u.h.f. and v.h .f. bands. 10. 20, 40. 80 and
160 meters. Those fortunate enough to have a
C lass A lice nse were permitted the use of phone
on 20 and 75 meters. T hose with Class R and C
we re limited to phone operations on ei the r 10
or 160 meters.

Back in the early 30's the 160 meter band
extended from 1715102000 kc. C .w. operations
took place between 1715 and 1800 kc. which was
shared with Canadian phone. Later in the 30's
the band was shortened to 1750 thru 2000 kc.
And. shortly before World-War II the ba nd was
increased 50 kc. to run thru 2050 kc. But this
never went into effect due to the outbreak of
the war and the resultant ba n on all ama teur
radio operations.

O ne-Six ty used to be jammed from one end to
the other 20t hours a day and many and many
a cross-country net involving: all districts would
take place on a given frequency over the week.
ends especially. Fun? You betcba! ! QR~l was
rampant such as it is today on. for instance. 20
and 75 meter phone. I ask . would you believe
tha t stateme nt'! Many of the old ti mers will but
you boys who have been licensed post war wou ld
never begi n 10 rea lize tha t such was the case.
Trans-Atlantic c.w. tests were conducted Satur­
day nights /Sunday mornings by Stew Perry.
W1BB. Many crossings were made and one of
the greatest thrills I ever had in my life was that
of receiving a heard card from G2AA 'way back
in 1933.

Then came infamous December 7. 1941 an d
all amateur opera tions ceased im mediately. Very
gradually . beginn ing in 1945. ce rta in amateur
frequencies were ret urned. Eve ntual ly we were
ass igned two entirely new bands. 11 and 15
meters. with 1I subsequently being taken away
from us and turned over to the Citizens' Band
communications. Different forms of licensing
came into existence with 20 and 75 meter phone
operations being permitted by anyone bu t Tech­
nician and NO\'ice type of licensees. T hen ca me

• 48 Pro spect Avenue, Westwood, New J ersey.

40 meter phone.
Now. what had been happening to 160? Dur­

ing the war a very secret type of transmission
came into existence known as Loran. Its three
main operating frequencies were 1850. 1900 and
1950 kc. Amateur radio operations on the 160
meter band weren't permitted to be resumed
unti l April of 19ot9 and. a t tha t. only on a sha red
basis with Loran . The segments we have today
consist of 1800 /1 825 kc.: 1875/1 900 kc.: 1900 /
1925 kc. and 1975/2000 kc. with only ce rtai n
sections of the country being given opera ting
rights in only certain portions of these four seg­
ments. Power was limited to 500 watts day and
200 watts night. Then. a couple of years back.
varied power limitations were granted to ama­
teurs in certain areas of the country. For in­
stance, here in New Jersey we are now limited to
200 watts day/ 50 watts night within the fre­
quency range of 1800 /1 825 kc. and 100 watts
day /25 watts night within the frequency ra nge
of 1875/1900 kc.

Working DX on Top Band is both challenging
as well as being extremely interesting. Many of
you may ask. "What kind of DX can be worked
with such comparatively Q RP on this our lowest
frequency ba nd?" PULL-ENTY is the answer.
And. 10 make matters eve n more amazing many
foreign countr ies limit the power input to a
mere 10 watts- yet they get ac ross the pond.
Exactly how many countr ies permit ama teur
operations on 1601 That I cannot answer simply

The authar Cha rlet O 'Brie n. Charli e it a fr equent
contributor to CO.
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because man y do permit such opera tions but
there is no activity on the band by amateurs
loca ted within these countries . BUI. thi s I can
say. W ISR has worked 84 countries; some Gs
a re well up in the 50 bracket a nd I. mysel f. am
up 10 a respectable 45 on all cont inents but Asia.
yet I've hea rd that cont inent when Bo b Sn yde r
was there opera ting as EP2 BK. Unfortuna te ly
he is bu t one of three countries I' ve hea rd on the
band but failed 10 QSO. He is now currentl y
9M~lP (ex·VS ILP) and is quite act ive on the
band from that far awa y spot and just recentl y
made the first ever QSO by a nyone to Japa n
whose na tiona ls a re now allowed a spot fre­
quency of 1880 kc . Worked All States? M an y
don't have that accomplished yet on the higher
bands yet a number have QSOd a ll 50 States
on 160 including your scribe.

A thri ll? A cha lle nge ? Yo u be tcha it is!
Noth ing can be mo re rewardi ng than to work a
G, a DL, a VP7 or a VP9 on this band while on
the highe r frequency bands such QSOs are so
commonplace as to be co nsidered nothing more
than loca l QSOs.

Going back just a few years th ere was very
little c .w. ac tivity on 160 as compared to toda y.
Listen in some night a nd see for yo urself­
particularl y Saturday night /Sunday morning.
D uring the Fifth Annual CQ 160 Meter World­
wide C W Contes t held in January of 1960t a
total of 1.506 stations in 28 d ifferen t coun tries
took part . Of this amo unt 900t were in the United
States. How did so man y sta tions squeeze in to
such a small frequency allottment? It was rough

hut they did .
Ma ny foreign a ma teurs ma y o perat e only

wit hin th e segments allott ed to th e United States
a nd Canada . Rut. many other countries grant
perm ission to use the entire band from 1800 to
:WOO kc as long as they don't interfere with
shi p-to -sho re and o ther sundry land services.

During the year September IH, 1963 th rough
September 17. 1960t W2 EQS. for example, had
79-t QSOs with ~ 1I different sta tions.

In the event yo u may be interested here is a
breakdown of differen t sta tions worked by rna
by ca ll area during this period of time :
I I) 5 1. (2) 75. (3) 33. (4) 39. (5) 6. (6) 7.
17) 6. (8 ) 82. 19 ) 35. 10) 17. Amongst those
ou tside of the United States were QSOs to 29
d ifferen t VElVa sta t ions in ALL d istricts (in­
cluding VE8) a nd ~ 1 QSOs to diffe rent OX
stations in 14 countries .

In end ing jus t what is it that I've worked?
C N2 CT I DL E I FPS G G D G I G M GW HB
IIC HI HK H R KG 4 KH6 KL7 KP4 KS4 KV4
K7.5 L V O K PAO TI T19 VB5 VE VK VPI
VP2 (Antigua) VP2 ( British Virgin Is. ) VP3
VP4 VP5 (Cayman) VP5 (Tu rks & Caicos) VP7
VP8 (So. Ork neys) VP9 W XE YV 7.1. and 6Y5 .

o t bad. eh? G etaways were EP2. a DXped i­
tion to M 1 and 9Ll. T he 91.1 just got on a nd
undoubtedly by the time you read this I' ll have
him under m y be lt as # 46.

W HO SAID O NE·SIXTY IS D EAD? To
quote Mae West. "Come up and see me some­
time," You ma y get the surprise of yo ur life.

Q R7.. Q RZ. Q RZ de W2EQS

New Amateur Products
--------------------------------------------------------------

Ohmite Variable Transformers

A NEW bulle tin (504A ) from Ohrnite Manu­
facturing C ompa ny describes a new line of

compact variable transformers offering 6 ratings
between 1 and 3 a mps.

Write for Bulletin 504A from Ohmite Ma nu­
fa cturing Com pa ny. 3650 Howa rd Stree t. Skokie.
Ill ino is 60076, o r circle 61 on page 110.

-- ---- -------------------------------------------------------
Schrack Type RK Miniature Relays

A'N N OU N CEM EN T has been made by SChrack
Electrica l Sales Corporation that the y now

ha ve ava ilab le th e new Type RK Miniatu re
Relays.

T he Schrack Miniat ure Relay T ype RK is a
comb-actuated rel ay (laminated phenol ic blade
lifter plate) , The sta nda rd contac t material is
fine silver (gold fl ashed ) , with a rating of 3 amps
to 5 am ps depe nding on size of contact.

The type RK . is also a vail able with a clear
tra nspa ren t plastic d ust cover.

For specificat ions covering R K Type Rela ys
or the complete Schrack line. write to Schrack
Electrical Sales Corporat ion. 11otO Broadwa y,
New YOl k. New York 1000 1. or circle 62 o n
page 110.
-------------------------------------------------------------_.
62 • CO • May, 1965



RTTYFrolll toZ
BY DURW ARD J. TUCKER,* W5 VU

Part X

This month's installment describes the adjustment p rocedures for polar
relays and the circuit of a polar relay test set that ma y be constructed

by the reader.
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... pecial tool s as well as a volt -ohmmeter abo
helps. The add it ional availabil ity of a special
polar relay test set. such as the one covered in
detail la ter on. should make the job of adjusting
your polar a pleasant and interest ing experience.
instead of a rather distasteful and painstaking
chore. T he availability of an oscilloscope to be
used to view the action a round relay contacts I.
~ and 5 should further aid in making the polar
re lay adjustments. and. at the sa me time. add
to one's enlightenmen t and interest in the pro ject.

Bias Distortion

It is not sufficient for the ar mature of a pol ar
re la y to just swing from side to side. closing
a nd opening contac ts. We are a lso co ncerned
with the timi ng or precision wit h which it op­
erates. For instance. a po la r rela y that is im­
prope rl y adjusted may e longate or shorten the
mark or space pulses. This is called bias distor­
/;0 11 and it is a troublesome and unwelcome
intruder. T he elongation of the mark pu lse. and
the resultant shortening of the space pulse.
simply means that the relay adjustment is such
that the a rma ture spends more time at the mark

~--

I
I' was noted earlier that some amateurs use

polar relays while others do not. If careful
consideration was given to the advantage

of the polar relay it is likely that all RTIY'e rs
would use them.

The greatest advantage is obtained when the
polar Tela)' is used for transmission. It is possible .
as explained earlier. to frequency shift key a
transmitter with the keyboard transmitter mech­
anism directly. either dry or wet method. Un ­
fortunate ly. however. the keyboa rd contacts do
not provide clean keying but introd uce a pro blem
called fo rtuitous dis tort ion and the opera tor will
he com plete ly unaware of it. A discussio n of
this pro blem will he presented late r.

Receptio n with the use of a pol ar re lay poses
a pro blem of hash. The contact a rc ing produces
r.f. inte rfe re nce tha t can be a problem when
trying to pick up weak signals. It is possible to
install a hash fil ter t'' across the polar relay con­
tacts which will effectively suppress this inte r­
ference. This circuit is shown in fig. 63 .

The component values are not particularly
critical but they should he mounted close to the
polar rela y socket with the shortest leads possible.

Gene ra l

In some respects it can be considered that the
polar relay is fairly rugged considering its sensi­
tivity. precision and speed of operation. Even
with only a casual inspection one cannot help
but real ize and apprec iate the supe rio r qua lities
of th is relay . Relays that ha ve provisions fo r
mechanical adjustme nts are not too co mmon to
amateur rad io a nd might cause the ave rage a ma­
teur to shy away from its usc . This is certa inly
unders tandab le because adjus tments on a special
piece of gear. such as a polar relay. usuall y re­
quires special too ls or test equipment as well
as special skills.

The adjustment of a polar rela y probably re­
quires as much patience and careful handl ing
as it does skill. The availability of one or two

-6906 K inp hury Drive. Dattas ~1. Te xa s.
l:' Rn Y Column , K retzman , II., C Q Au~ust 1961, p. 102.

Fig . 63-Circuit of 0 polor reloy h a~h filter thot moy
be needed hen the relay j ~ used for RTTY reception .

S itch 51 i~ for re"er~ing action .
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Fig . 64-Homebrew ed Pola r Relay Test Sel is made in
two sections. The rel a y tesl sockel is sepa rated from

the main unit by a four foot cable.

contact than it does at the space contact. even
though the ' length of the pulses being fed into
the relay are equal. One should be certain as to
whether or not the mark and space pulses being
received really are equal before an accusing
finger is pointed at the polar relay. If the polar
re lay is in proper adjustment an elongated signal
fed into it comes ou t elonga ted. Likewise. a
shortened signal fed into it comes out shortened.

It can be see n. then. that one of the importan t
reasons for adjusting the polar relay is to e ithe r
el iminate bias d istort ion altogether or at leas t
keep it to a min imu m. Somet imes. you hope for
the first and sett le for the last.

At th is point one might well ask why the
arma ture of a polar relay will spend more time
at one side than the other. elongating either the
m ark or space pulse. It is generall y conside red
that the polar re lay is "spr ing-less' since it has
no spring to hold or bias the a rmature to one
side . The constructio n of the a rmature is such
tha t it docs have some allowable spring act ion
in its long slende r length . since its base end is
rigid ly anchored. Incidentally. the contact spring
sections (two pieces ) a t the free moving end of
the a rmature is of non -magnetic spring material
to cushion the contact act ion at this point. Under
proper adjusted conditions. the dis ta nce of travel
of the end of the armature. at the two contact
poi nts. is on ly O.oo:! inch each way from center
fO.OO-t inch total trave l dis tance). This certainly
is not much movement and it is several inches
from the rigid end of the armature . Nevertheless.
it requires spring action on the part of the arma­
ture. If the adjustable contacts and the adjustable
pole pieces arc screwed back a ways the arma­
ture stands free. In the proper adjustment of the
re lay the idea is to advance the adjustable pole
pieces and adjustable contacts up to bu t not
quite touching the arma ture . One can readi ly
see that the armature action can be easily dis­
torted if the adjustable contact and pole pieces
on one side are advanced further than those on
the other side. In fact . since the armature moves
so easily it is possible to shove it over consider­
ably to o ne side or the othe r without realizing it.
Result- bias distortio n. This simply means that
in push ing the armature 10 one side. the short
fl at spring section of the a rmature has been dis-

64 • CO • May, 1965

IIRTT Y Column. BYlOn H . Krerzman, CO. November,
l%O,p. III.

Fig. 65-Close ·up view of the polar re lay test socket.
The large base Aange p revents the relay fram tipping

over the bose .
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f ig . 66-Circui l of the polar relay test se t. Tra nsfo rme r 11 is (I 1:1 bolotion unit. All re~stors o re Y:z watt,
1% to le ra nce except fo r the 680 ohm a nd 27K in the power supply .

the test set since the two foot requirement elimi­
na tes most of the operating tables found in the
average ham shack. They do n't usually have this
much free space. T his means that the testing has
to he do ne elsewhere. such as in the shop. on the
wife's kitc hen table. or on the fl oor. away from
a conve nient so urce of 110- 130 v.d.c. One
shouldn 't overlook uie fac t that the price of a
few fee t of tw in-lead to the nearest source of
110·1 30 vo lts d .c. is insignificant compared to
the price of a n ext ra power supply.

It wi ll be noted th at a I : I isola tion t rans­
former was used in the power su pply. One can
omi t th is tra nsformer and reduce the power
supp ly cost considerably. If th is is om itted it
would be desirable to break both sides of the
a .c. power so urce with the On-Off switch. and
at the same time be aware of the danger of being
connected directly to the line. The necessity of
isolating the power supply from the vicinity of
the polar relay under test is no longer a require­
ment if the transformer is eliminated. T his nat­
urally assumes th at a choke is not added.

Under these circumstances the entire circuitry
and eq uipment {except the meter ) can be put
into one cabinet and the polar relay can be
plugged into one of the vertical faces. The only
external component would be the meter on a
Iour foot lead. The contents of the box would
be rel at ively light whereas the pcl t r rel ay weighs
about I v.z pounds. The weight of the rela y would
probably cause the socket plate to tilt forward
unless it was supplied with an extended base
plate such as shown. The adva ntages of the test
set being portable a nd completely self-contai ned
are also obvious.

A 1-0-1 milliammeter wa s not available so a
5{)()-0-5{)() m icroammeter was purchased in o rde r
to have more sensitiv ity. Naturally. greater sen­
sitiv ity is obtai ned with the shunt switch. 5 1.
open. It turned out that even the 5DO-0-500
m icroa mmeter did not give the desired sensitivity.

With a shunt. as indicated. it is possible to make
initial adjustments. and then open the swi tch for
greater sensitivity. However. if one does not use
a meter more sensitive than the 500-0-500 m icro­
ammeter it is no t necessa ry to have the meter
shunt and assoc iated swi tch. The actua l opera­
tion a nd use of th is polar relay test se t is rela­
tive ly simple. T he ha rd part comes when you
begin to adjust the pol ar re lay.

T he arma ture (con tac t l ) of a polar relay
plugged into thi s tes t set moves to and from con­
tac ts 4 a nd 5 at a freq uency of a bout 23 c .p.s.•
which is about the baud rate (45.45) of the
amateur te lety pe code ra te of 60 words per
minut e. With a properly adjusted pola r relay th e
armatu re should divide its time evenly be tween
co ntacts 4 and 5. Under this condition the
microa mmeter shou ld read zero. If the arma ture
spe nds more time at contact 4 than it does at
contact 5. during each cycle. then the mark
signal is elongated (space shortened) and mark
bias di ..tortion is pre..ent and the microammeter
will sw ing to one side. The distance the meter
swings to one side depends upon the amount of
bias d istortion present.

If the armature spends more time at contact
5 than it does at contact 4. during each cycle.
then the space signal is elongated (m ark sho -t ­
ened} and space bias distortion is present a nd th e
microammeter swings to the o ther side. The
m icroammeter and other circuitry is polarized so
that a swing of the meter to the right indica tes
m ark bias di ..tort ion and a swing of the meter
to the left indicates space bias distortion. How­
ever. this is not too important as the object is
to adjust the rel ay so that bias distort ion is
eliminated.

Me chanical Ad justments

The first step in the process of adjusting a
po lar rela y is to loosen the knurled tension nut
on each of the two adjus table pole pieces and
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back the adjustab le pole pieces away from the
armature just about as far as they will go. They
exert their minimum pull on the armature in
this position. Next. the two adjustable contacts
(nos. 4 and 5) should be haded away from the
armature abou t 1116" to ~M " . During this latter
opera tion one should note if eac h of the two
contact screw bracke ts fit snug ly arou nd its as­
sociated contac t screw. If they don't. then the
screw contacts shou ld be rem oved and the jaws
of the contact screw bracket pressed together
with a pair of pliers. T he contact screws should
fit tight enough in the screw brackets such that
they will stay fixed during the normal operation
of the relay. While the contact screws and the
adjustable pole pieces are backed away from the
armature it will give it a chance to swing free.
Determ ine if the armature. in its free swinging
position . is exac tly ce ntered in rhe oval slot in
the forward end of the coi l support. as well as
the oval slo t in the rear end coil support.

The coil ca n be moved about horizon tall y.
within limits. afte r loosening the seve ral screws
support ing the coil spool. These screws should
he well tightened after adj ustme nt if it is found
necessary to ho rizontally center the coil spool
ends abou t the armature.

T he armature may be slipped out to be in­
spected and cleaned by loosening the two arma­
ture hee l piece hold ing screws that clamp the
rear end of the armature. (See fig. 5 1.) This
adjustment provides for centering the front con­
tact poin ts of the relay. as well as vertically posi­
tion ing the arma ture in the ce nter of the coi l
spool If it is necessary to ce nter the contacts then
the contact at each side shou ld be ad vanced to
within about 1/1 6" of the arma ture in order to
better visually inspect th is adjustment. If the
contacts a re not fully aligned they will not
properly ma tch or mesh with each other when
they close. For instance. if the armature pro­
trudes forward too much this puts the armature
contacts ou t past the side contacts (nos. 4 and 5)
such tha t they may only part ia lly mesh or miss
altogether when the relay operates. It might be
necessa ry to go back and reposi tion the coi l if
it is necessary to loosen the arma ture and move
it about to reposition the relay contacts. We have
not bee n talking about the actual contact spac ing.
that comes next.

Contact Cleaning

The contac ts should be cleaned by using a
burnishing tool that has firs t been dipped in
carbon tetrach loride. Do not touch the flat
burnish ing part of the tool with your fingers.
Chances are that you r fingers will be oily or
otherwise contamina ted . If you don't have a
burnishing too l a flat hard surfaced clean piece
of paper is better than nothing a t all. A thin
fl at piece of me ta l. such as a blade of a feeler
gauge can he pressed into service as a burnishing
tool in the absence of anyt hing bette r. Whatever
is used should he free of rus t. di rt. oi l or other
conta mination and it should be thoroughly
cleaned with carbon tet.
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Fig . 67- The 1.193 Weste rn Elect ric Polar Relay Test Set.

Conlact Spacing

An ohmmeter should then be connec ted across
contacts I and '; (r ight hand contac t) . A n,002
inch thick feeler gauge should be placed betwee n
contacts I and 4. being ca refu l that the surfaces
of the feeler gauge are parallel to the contact
surfaces. T he gauge should be thoroughly
cleaned of all foreign materia l before it is used.
Slowly advance contact number 4 towards the
armature by turning Ihe capstan screw with a
non-magnetic tool. Such a tool can be made
from a four inch long brass rod whose diameter
is abou t twice the ho le size. Grind about a
H inch leng th at one end to fit the relay capstan
screws. It was made more versa tile by bending
the grou nd-dow n end at about a 45 degree angle.

Try to hold the thickness gauge against the
nu mber 4 contac t as it is ad vanced towards the
armature (contac t no . I ) . If the feeler gauge
is held agains t contact I the arma tu re could be
moved away from contact 4. Contact 4 should
be advanced just up to the poi nt where the
ohmmeter shows continuity.

Contact 5 on the opposite side (left) of the
armature should be advanced using the same
procedures as outlined for contact 4. After this
is done. check these two adjustments by care­
fully placing a 0.004 inch feeler gauge bet ween
the contacts on one side or the other. [) o 110 1

force the gauge between the contacts if it does
not ente r readily. If it fa ils to fit be tween the
contacts it means tha t you probably pushed
the armature over slightly on one or bo th of the
above contact adjustmen ts. On the other hand.
if the 0.004 inch gauge should fit between the
contacts too readily. it means that either one or
both of your intended 0.002 inch spacings arc a
bit more than that. It is helpful 10 use the ohm­
meter for a continuity check in making this
overall final check on the contact points. In
either Case. if the 0.004 inch feeler gauge fits
too tightl y or too loose ly the D.DOI inch spacings
for contac ts number 4 and 5 should he done
over.

After the contact spacing requirements have
bee n satisfied the contac ts should not he touched
again during this general overall adjustmen t of

[Cumilllled 011 page 92]



BY URB LE J EUNE,* W 2DEC

Here and There

Rumor Depa rtment has it that the RAF is
plan ning a DXpedition to Rocka ll Island which.
if it material izes, should add another DXCC
"coun ting" to the sought-after list.
C R4 Ca pe Verde Islands: George, C R4AJ. is
active almost daily between 14250 and 14260
kc s.s.b. (7 11x L IDX A J.
CT3 l\1:uleira Island: Frequent ly active on 14 me
c.w. be tween 14035 and 14055 kc. (7nx
NCDXC).
ET 3 Ethiopia: ET3 RN Q RV dai ly a round 14035
kc sta rti ng abou t 1800 GMT. ( Tnx WG DXC).
FnSW Crozet Islund: The SR· 150 sent hack for
repairs by FB8WW will not get back to him this
year so s.s.b . is out. Usua l c .w. f reque ncy for
Maurice is 14035/ 045. The shipboard operator
of the 5.S. Gatliene tha t visited the Islands didn't
get a license and so cou ld not operate from the
various ports of ca ll. [ Tnx L IDX A ).
FG 7 Guadeloupe: FG 7XC 70 10 kc from 1100
GMT and 140 10 kc from 1500 GM T most days.
(Tllx WG D XC).
F LS French Somalil:md: And re, FL8 RA. is now
active on 14050/ 054 kc c.w. ( Tnx L IDX A ).
IIBO Leichtensteim H B9ZT is plan ning to o per­
ate from this spot on May 8 /9 . [ Tnx NCD XC).
KC6 Western Curollnest KC6B U is Q RV daily
at 2030 GMT on 143 19 kc for skeds wit h his
brother. W2H IN.
KG61 Marcus Isl:.md: KG 61F is now Q RT . The
FAA left Marcus Island and took its one ham
opera tor a long. ( F ns L IDX A ).
KII6 Kure Istand: KH6EDY is active again,
mostly with traffic . He has a KX6 sked on Sunday
a t 2000 GM T on 14250 kc. (Tnx W GDXC).
Lehanom OD5A J. O D5 AX. OD5BZ act ive
around 141 20-30 kc and all licensed 0 05 sta­
tions a re now perm itted to ope ra te after a short
ban. O D5 BZ (W8 BKO) was licensed Feb. 13th .
t r .« WGDX C).
0116 Aland Islands O H0N I is very act ive on
14250 / 300 kc be twee n 1300 and 1600 GMT. (T II X
LlDX A ).
.-J2I\1 Sint I\laartin: PJ2~I I active on 1411 5 / 125
kc s.s.b. various times. (Tns NCDXC).
.ty Fernando de Norohna: PY7BAL / 0 act ive on
70 IO. 70 14 and 702 1 kc c.w. starting at 0900
GMT, also same frequ encies sta rting at 2300 GMT.

He will Q RT this month. ( T llx NCDXC).

· Box 35, Hazlet , New Jersey 07730.

SVO Crete: SV0WGG on 14239 kc start ing a t
1700 GMT. t r-» WG DXC).
TL8 Central African Republic; Sid. TL8SW,
active 141 15 /1 25 s.s.b. from 1700 GMT. ( TIIX
NCDXC).
VK4 \\-'illis Island: Also VK4TE sti ll is active
and has been heard ca lling CQ with no takers
on 7021 kc c.w. around 0930 GMT where he is
is on 14063 kc c.w. every Saturday morning at
0600 GMT. (T " x WG D XC).
"K9 Christmas Island: VK 9DR will be more
active e n c.w. on his crystal frequency of 14046
kc. More 40 and 80 meter ac tivi ty will fo llow.
Also 15 me ter crysta ls are sa id to be under way.
\'.-S South G eor/.:h): VP81E and VP8IG are on
sporadically from South Georgia. t Tns VERON ).
VS9{) Onum: Colin. VS90SC . is active a round
14050 kc from 1800 GM T . ( TTIX JVGDX C ).
VA Af/.:hanistan: YA4A. D ick. writes VA lAG ,
YAIAW. YA IBW are on c.w. occasionally and
says the follow ing data completes the amateur
picture at presen t. VA IAN. Ali. 14280 kc using
KW~I -2 and vertica l from Kabul. QSL via
DLJA R. YA IYL. Mary. 14250 kc using HT-37
and HQ·1 70A to vertica l fro m Khandaha r, QSL
via W2CT N. YA3T NC . C ha rlie. 14 105 kc using
75A·4 and KWS· I to a three-elem ent beam from
Khandahar. QSL via K0RZJ. YA4A. D ick.
14110 kc using a 75S· 3 and 32·S~ 1 to a vertica l
fro m Kabul. QSL via K4K MX. Dick fur the r
sta tes he is on the band every day from 1230 G~fT

until the band goes dead at 1500 GMT and is
hearing mostl y Europeans and W / K East Coast.
and says the Southeast Asia Net opera tes dail y
on 14320 kc at 1200 GMT of which he is a mem­
ber and condit ions may be dete rm ined by listen­
ing to the net before they individu ally QSY to
other frequencies. (T l1X K 4K,\JX and JVG DXC ).
ZU2 GihraUar: Z B2AK. who is ex-VP6IS. is
now active on s.s.b. from G ibra ltar. t Tnx DX·
MR ).
ZDH Ascension Island: ZD8 H L. H arold (ex­
VP7CX ) wr ites the re are abo ut 15 licensed hams
on the Island at presen t bu t not ve ry ac tive. lots
of equipmen t. ante nnas. and a specia l ham shack
with lots of room for Rhombics. etc. Harold will
be active s.s.b. dai ly around )41 20 kc from 1730
GMT. (Tnx WG D X C).
STS :\1:.mrihmi:l: 5T5AB active o n 14 )25 /

WAZ and WPX
THE WAZ and W PX certific ates are awarded by
the CO D X department. WA Z is issued for proof
of contact with the 40 Zones of the world as shown
on the offici al W A Z Zone Map. WAZ Is issued in
three classes. t.e, Any mode, a ll p hone and a ll
s.s .b. For complete rules, see the J a nu ary. 1962
CO , page 50.

\vPX is issued in four classes. t.e., all c .w., a ll
phone . all s.s.b . and Mixed. The num ber o f prefi xes
requir ed are : c.w.-JOO; Phone·300; s.s .b .·200; Mixed­
400. For com plete rules, see J a nua ry , 1962 CQ,
page 52. \V AZ applicat ions. Zone Ma ps a nd WPX
applications may he obtained fro m the O X E ditor
at the add ress shown at the head of this co lum n.
Plea se send a sclt-addressed, s ta m ped envelope or
a self-addressed envel ope and a n I R e . All applica­
tions should be se nt d irectly to the DX Ed itor.

May, 1965 • CO • 67



The following certific ates were issued between the period fro m February 6th to and including
March 51h, 1965 :

CW·PHONE WAZ
2 112 W7MX John Mardestcf
2113 G 311 1W F. G. Ja rvis
2 114 W7V RO Dick Moen

TWO-WAY SSB WAZ

ALL-PHONE WAZ
287
28~
2H9
290
29 1

W1EXH
ZS 5PG
YV5A JP
K2YQQ
G6TA

Arthur Fe nster
J ack E. W inter
M hw el A. Detaado O. J r.
Arthur Y oung
Douglas Abbott

301 Zl3NS T. Ositis
302 K8LSG Roger W. Delsusk, M.D.

CW WPX
62S VP7NQ Earle W. Weech
626 W IlCJN Robert R. Skutt
627 ZSSUP John Ayres

PHONE WPX

"' Il ZLW Edoa rdo Cassuccto

100 TWO·WAY SSB
KI AQI J ack Sieg

298
299
300

W2EX H
OA4KY
H89J

Arthur Fen ster
Juan W. Krackenberger
Jean Lips III

200 TWO-WAY SSB
WSKC Vincent L. Rosso

135 kc s.s.b. between 1900 and 2000 GMT. (T1IX
L1DX A ).
Z1\17 Tokelaus: Although Z M7AE has been re­
ported by var ious sources. word from Frank,
VK2QL, indicates that the possibility of this
operation being a phony is very good . It seems
that he has not been heard or contacted by any
stations in the VK / ZL area and that no one
down under has heard of him.
5\'8 Togo Republic. 5V8AB, Francois. 141 00-10
kc 1700- J83u GMT, sometimes around 2130 GMT

and says QSL to Lome Airport. Box 123. Lome,
Togo enclosi ng a blank QSL for him to sign as
he does not have printed QSLs. Tnx (WG DXC).
7Q7 Malawi: 7Q7G N has fi nished 'a two-year
tour in Malawi with the Peace Corps and re­
tu rned stateside. Just before leaving Africa he
deposited 450 QSL cards in the mail. mostly via
bureaus. Anyone needing confirmation of a QSO
from him shou ld wait until about May 1st and
then write him at 5628 North Lafayette Avenue.
Fresno, California.

W 1BB on 160 M eters

Daylight DX noticed for the first time th is
IQSY year which may be the reason for it. Dur­
ing the CQ 160 c.w. co ntest. many stations in
Europe and USA kept QSOing and running con­
tact poin ts all day. making local QSOs 800 to
1000 miles distant. Previous years contest work
almost ceased during the day except for highly
pop ulated areas. Additionally. VO IFA has
noticed great ly increased daylight OX. QSOing
G3 PU at 1930 GMT Jan. 24th with 250 watts.
G3 PU with 10 watts. This was about 2 hours
after sunset time in G -Iand and broad da yl ight in
VO land. Incidently. th is QSO was also logged.
both sides by G3 PLQ / mm olT the coast of Africa.
European stations have reported W signals as
late as 0930 GMT about 3 hours after sunrise.
And. a report from G3 PLQ /mm. John ; M.V.
Kum ha (radio officer) off the coast of Africa
nea r Sierre Leone reports Daylight DX­
heard 1600-1640 GMT, G W3HU M, G3TMA,
G fl HK Nov . 8th. Also 1700· 1745 GMT Nov. 9th
G3T RF, 5LF. OK3KAG. G 3TLY. "My theory,"
says John. "is that several hours before sunset.
the band skip lengthens mome ntarily and pro-
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viding someone is at an exotic DX spot could
be worked. The lack of QR N /m m which is
present when darkness has fa llen. but not in
daylight, is very noticeab le." Essentially. we
believe. all this mea ns is less daylight ionizat ion
and absorption due to the lowered sunspot ac­
tivity and. therefore. some reflec tion of l.f. sig­
nals during the daylight hours. the same as
happens at night. only much weaker signals.
Comments and explana tions from the gang ap­
precia ted.

Stra nge Phenomenon! Weekend of Feb . 14th
European DX was poor to nil. Europe is 3000
miles east from W land over the Atlantic Ocean .
However. at the same time. if one looked west
for DX. instead of east. the W6s and W7s were
pouring in excellently. probably the best they
have this year. This is 3000 miles over the land.
T his condition also repea ted itself. although not
to as great a degree during the last transatlant ic
OX test February 21st when Europe DX was
poor. and West Coast DX good. Additionally.
VP3CZ. Dev also reports l.u.f. predict ions con­
firmed that signals stronger going from west to
east. Gs hear me better than I hear them. Also.
I hear W6s bette r than they hear me. It seems
most unusually to look east and have co nditions
poor. but turn arou nd and look west and have
excellent DX. Can anyone explain th is? Any
comments? . . . .- W JBB

Triple Fone Patch
This is probably the most complicated relay

ever accomplished. Recently. the Cal ifornia
Maritime Academy training ship Golden Bear

SSB DX HONOR ROLL
Tl 2HP 30 1'K2MGE 278 G2BVN 263 YV5AFF 239
N2BXA 296,W6UOU 277 W2RGV 261 W7DLR ,238
5Z4ERR 296

I
KlIXG 276 G3DO 260 W6YMV 235

W2ZX 29 5IH89TL 275 PJ2AA 258 W3VSU 235
WOQVZ 294D'Ll IN 275 KP4CL 256 OZ7FG 233
W8PQQ 292 IlAMU 275 W6WNE 254 W2PTM 230
W2TP 292 PZ1AX 274 W4RLS 252 W6ZJY ,227
K4TJL 290 W6RKP 273 K6LGF 250 K1SHN 224
W2VCV 290 K9EA8 273 WIAOL 250 K2JFV ,223
K8RTW .. 286 W2lV 271 W4PAA 249 W3FWD 216
w2FXN 28 1 w 3KT 270 W4NJF 248 KlJMV 213
WILLF 28 1 WA21ZS ,.. 269 K4HYL 248 WA2EOQ . 2 10
W3MAC 28 1 G3NUG 269 GM3JOR 246 SM5UF 208
G8KS 279 G2PL 265 XElA E 246 K6CYG 203
W40PM 27f W4SSU 263 K80NV 244 W6USG 203

W4HU E ... 20 1



This i. the operating position of 4XOWF with 4X4WF
ot the key. The operation was from th e Dead Sea. (Tn.

W2VlS).

YOMW, XI, Y07DO, Y08CF, Y09IA, VI,
wt,

Khnchi A ward
The eight U.S. Arm y Amateur Radio C lub

issues the Kimchi Award for having worked five
Hl9 stations. Send ei ther the five QSLs or an
extract of your log cert ified by a club officer to:
Secretary. Eighth U. S. Army Amateur Rad io
C lub. c / o EUSA Sig O. APO San Francisco.
9630 1.

was in the Galapagos Islands area with a large
group of scientists and midshipmen aboard. A
midshipman was sick and the doctor wished to
find out if there was x-ray equipment on board
the U. S. sea pla ne lender Pine Island which was
a lso in the a rea . The Golden Bear ham operato r
WB6IWII /MM. Dean . ca lled HC8FN. Forrest,
to see if he could somehow contact the Pine
t stand. HC8FN in the G alapagos Islands called
He I Hl., Earl. in Quito . Ecuador. who fone
patched him to HCIBS. Herb. who called the
Navy Mission Radio in the Canal Zone on a
different frequency and patched Forrest th rough
to the opera to r there who patched him to the
Navy Duty Officer. The QSO thru four radios
and th ree fone patches was R4 to R5. The Duty
Officer called Navy communica tions center on
another land line and they ca lled the Pille Island
radio opera to r who phoned the sick bay to get
the desired informat ion. The informa tion was
relayed back to the doctor on the Golden Bear
via seven radios and fi·ve telephones. As sta ted
before . three of these fones patched four radios
into a continuous circuit. All thi s was done on
an emergency basis and took half an hour or
so to set lip. After a whil e, the Pine Is/and fired
lip its ham rig and made direct contact with the
G o/Jell Bear. Easier that way. but not so much
fun . If an yone knows of a relay to equal th is.
we sho uld like to hear about it. {Tnx IIC8FN ).

Certificates

Worked All VQ Areas Award
From the Radio Society of East Africa we

learn tha t since Za mbia will be the sixth 'ex-Vf)'
area to ac hieve independence and change of
prefix in recen t years, it has. therefore, been de­
cided to produce an awa rd designed to replace
our 'Worked All VQ Areas Award' which has
become almost impossible to ob tain in view of
the deduct ions of activity from certain parts of
East Africa . Deta ils of this new award will be
issued immediately upon being finalized. but it
is intended to continue processing applications
for the ' WAVO' award for some time to come
to enable opera to rs who have almost obtained
suffic ient confirmat ions the oppo rtunity to
qual ify.

Oiplom UT A-French Austnll Lands Award
Stations of th is land a re FB8WW (Crozet) .

FB8XX ( Kerguelen), FB8YY (Adelie l and ),
and FB87..z (St. Paul and Amsterdam ).

Award for c.w.. Phone or Mixed. QSO since
Jan. 4. 1946 with 3 Austral countries . For four
countries awards with Golden Star. Photocopy
both sides of OSl acce pted. Cost : 6 IRe. Send
applica tion to F3FA. Andre Jacob. 33 Aven ue
Victor H ugo. Pavil lons-Sc us-Bc is. Seine. France,

YO DX Club Award
Award issued by YO DX Club. POR 95.

Bucharest. Roumanian Peoples Republ ic for
QSOs after I Jan. 1963 with YO DX Clu b mem­
be rs. Eu ropeans must work 5. all o thers work 2,
Send certified log data and 5 IRe s to above
address. Memhers are Y02BN. BU. C D. FU.
KAB, KAC, Y03AC, C R, IF. FF, RD, RF, RK,

A P5H Q
C0 2KG
C R4,U
ETJR S
"'II AQ
H'IIAX
1118A'IA

1113JRR
HR2ARC
KC6D U
KG6SIJ
KR6JZ
KS61JO

K\'4CF
K\-\-'6t:K
OD5AX
OD5BZ
PJ2AA
PJnll
PXtAX
PY7HAL/ t1
S\'II \-\-G G
\'PIGt'Q
"PIP\'
"P2GTA
\'P2K'\t
, 'S9AAS
YS9A\\"R

" S90SC

V U2Lt:
X\\"BAZ
V A JTl"C
\ -'SIIG'I
YSINn:
l'''~CEV
ZH2AK
7003C
ZO!li\'
7o()8DX
70081-11.

ZoD8JC
70EtAC

QTH's and QSl Managers
via W 4LRN.
Ro ll. 6996, H avana, C uba.
via W 2VCZ.
Bo ll. 14:'1, Add is A baba , Eth iopia.
via W RRF.
via WR6GVV.
n o ll. Inl . Sa nto D omingo , Domin ican
Republic.
Bo ll. 321. Santi ago. Domin ican Rep ublic.
Boll. :'165 , San Ped ro Su la , H o nd oras.
via W 211 1N.
via W7P IIO.
via W2CTN.
Larry McMillen , c / o Educational TV,
Page Page, American Samoa .
via K3AHN.
via W7WLL.
via W9YFV,
no.. 21106. Beirut, Lebanon,
via K4RHL.
110 .. If>O. Stnt Maartin.
via DHHR.
Bo .. 1142 . Reci fe , Brazil.
via K I EAT.
via WOOFQ.
via V IDBRG.
via W 2C QA.
n o.. 1:'1 2. St . K itts. RWI.
VIa :'IZ4HE.
W . D . Reid . O rttcers ~t ~!i!i . RAF Stea mer
Po int. BFPO 69 . London. Engjand.
c/o RAF Salalah. BFPO 69. Muscat.
Oman.
via W iiRCf.
Ro .. 402. V iem tane, Laos,
\'ia KORZJ .
8 0 x to:'l5 . San Salvador . EI Salvador.
vta lO U CH .
via W3HNK.
c/ o Cabte Company. Gibraner.
via K2ID E.
(ZS7M) via W 2CfN .
via WA4KCV.
H arold R . Lund . RC A A scen sion AAFB .
Ro .. 4U17, Patrick AFR . F la. 3292S.
via W5ERJ.
J ~1f M iI~s. BOll 3232. Salisbury, So uthern
Rhodesia .

[Contin ued 0 11 page 105]
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METEOR SHOWER DATA

Nota : Year to year vartanon ts ne ll:lifl-ible. maktn g
thi!> data cha rt accu rate for any yea r.

' Peak inlen !>ilY In cycle due in 1965. Should be
excencnt for 144 me work .

~il.: h l S how ers
Quadrantids . Jan. 1-4
Lyrids .. .. . . . .. A pril 19·23
Aquarids .. . M ay 1-6
Aqua rids J uly 26-3 1
Perseids Aug. 10- 14
G iacobinids .. . . . . Oct. 9
Orion ids Oct. J8-23
Leonids! ov. 14- 18
Geminids Dec. 10- 14

lla, lighl Showers
. . ... .. . .. May 19-21

............ J une 4-6
..........J une 8

. ............. J une 30-July 2

Cctids .
Perseids
Arietids
T aurids

sta nt. Knowing it and the calibrator's frequency
sho uld permi t you to dete rmine a v.h.f. frequency
with little e rror.

We might add. o f co urse, that m.s. is not a
sure thi ng on two me te rs. By making a schedule.
tho ugh, the station, place a nd time are kno wn
a head of time a nd with a little persistence (and
a good meteor shower) the odds are high ly in
favor of a contact. And now is not too early to
start sending those postca rds to stations in states
you need for the August Perse ids, the grand­
daddy of all meteor showers. More two meter
contacts have been made duri ng th is sho wer
than any o ther! Will you be o n?

The situation of 50 me, however, is a bit dif­
ferent. Although meteor bursts produce stronger
signals for longer durat ions. short Sporadic-E
skip propagation does provide de pendable com­
munication to states in the sa me 700 10 1-l00
mile ra nge of m .s. T he experience of an actual
meteor scatter QSO. ho wever, is still well wo rth
the effort . \Vo rk with s.s.b. should be particu larly
profitable o n this band.

On 220 mc to our knowledge no m .s. con tact
has ever been accom plish ed. The chance of a
good scatter contact de finitely decreases as o ne
ascends in frequency. But the o ppor tu ni ty is sti ll
there fo r a dedicated pa ir of I IA meter o pera tors
to con tribute to the sta te o f the art.

An Unfa ir Mu lt ip lier

Am id the no rmal react ion to our May contest
announceme nt a while back came this no te :

" I wo uld like to comment o n the rules of th e
contest. I agree with everyth ing yo u say in your
Ja nua ry. 1965 co lumn except for the power
multip lier. A mult ip lier o f o nly 1.25 is corn­
plete ly unreali stic for a power of o nly 30 watts.
It doesn 't pa y to opera te low power with such
a sk impy multiplier a nd try to fight a ll the QR M.

THE

COLUMN

,

·c/o Allen Ka tz, Eleclrk a l Engmeertng Depa rt ment.
M urray H 4I II , Rutgers U nh 'ersily, New Brunswick , New
J ersey.

BY BO B BROWN. K2ZSQ
AN D ALL E N KAT Z, K2UYH*

W
ITII the advent of Oscar Ill. some of
the older yet still quite exotic forms of
v.h .I, propagation tend to be forgotten.

In pa rticu la r we are thi nk ing of meteor scatter
( m.s. ) . T here is probably no more "reliable"
way for the newcomer 10 the two meter band to
add a few distan t sta res to his DX to tal- the
mo re seasoned two meier OX operators have
a ll a lready done so. Med ium powe r. long yagis,
and lo w-n o ise crystal-con trolled converters in to
good commu nications receive rs a re the rule
ra ther than the exceptio n on two. An m .s. con­
tact is certai nly with in the range of capabilities
of the a verage two-meter statio n. although a
few stra nge mu scles ma y have to be flexed.

F irst o f a ll. m .s. is primarily a c.w. for m of
propagat ion (wi th o ne sta tion usu all y send ing
the first 30 seconds of each minute. a nd the
o ther sta tio n th e seco nd 30 seconds ). Recently
so me e xperi me nts have been conduc ted with
s.s.b . This approach offers interest ing possibi lities
when used in conjunc tio n with a quick breaking
syste m. since it enables a grea t deal o f informa­
tion to he sent in both d irections d ur ing the
shor t period of meteor burst ion ization. and is
worthy of fu rther research.

Second ly, the abi lity to know precisely what
freque ncy your rece iver is tuned to is of utmost
importa nce in m.s. o perat ion. It wo uld be a
waste of time to listen for the station you are
skeding on a freq ue ncy he is not on! Most
modern receivers have a 100 kc crystal calibrator
bui lt in. If you don't have one. such a device
would be a good addition to your shack. How­
ever. ha ving the calibra tor is only half the bailie.
since most do not generate harmonics strong
enough to be heard in the v.h.f. bands . Thus
they can only be used to calibrate your i.I. strip
( h. r. receiver) . Such a calibrator will tell you
no th ing about the frequency your converter crys­
tal is oscillating on. A good I me standard would
be ha ndy here. Fortunately for those of yo u
without such gear. there are usually several
fellows around who can set their transmitter
frequency quite accurately. Checking with these
stat ions will give you a reasonably good estimate
of ho w fa r otT frequency your converter crystal
is. This derivatio n shou ld remain relatively con-
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Long premised 1......·10·432 me verc cter tripier, as
orig inally developed by WIFRR. For construction de-

tails. lee fig. I ond text.

It a lso places everyone from 3 1 to a K\V in the
same class. We plan to run 150 walls a nd I
don't feel that we can evenly compete with the
KW boys. I feel that a power m ulti plier sys tem
such as the ARRL ( ?.'?) uses would tend to
bala nce th ings out. o tice that a lmost none of
the leaders in the Summer 1964 V.H.F. contest
ran lower power."-K2QPN.

We beg to differ with you. Bob. and feel that
the facts a re on ou r side. F irst of a ll. the AR RL
has never used power mult ipliers in their v.h.f.
contests. Powe r multipliers were completel y an
innovation of past staff members of CQ. We
choose to cut the size of these power mult ipl iers
for rat her than detour the use of lower power
(a fault you accuse the present rules of) the y
de toured the use of high power ! We have past
score sheets as da ta to back up tha t assertion.
We feel that a ny amateur who has put the effo rt
into buildi ng an effec tive high powered rig should
not be discouraged from using it in a v.h.I. con­
test. Th is is just wha t the past ru les did ! How­
ever. we do not feel that the present m ult iplier
a rra ngement will d iscourage the use of low
power. The fact is. that the majority of contest
contacts are not made under weak signal con­
d itions. The differen ce between 100 watts a nd
a K\V should not mak e the difference between
a contac t or not! We do admit there is QR~" but
here is where the ski ll of ope ra ting a contest
comes in. If we could predict how well a station
would do in a contest by just knowing his equip­
ment. what would he the point of having the
contest in the firs t place? Due to our summer
work schedule we were unable to ope rate the
August V.H.F. contest. However. we a llowed a
ham friend to opera te our sta tion. Al though he
was ru nning more than 5 times the power of
\V~ NLN . \V2N LN easily bea t hi m. \Ve have
likewise on other occasions used G onset s or
99'ers in contests and come up with top scores­
multipliers or not. No. the 1.25 multiplier should
be quite adequa te .

Pract ica l Va racto r Trip ier

As long promised. he re is the circuit (see fig . 1
and picture ) of a l-t-t to 432 mc varactor tripler.
The reason for the delay. we must adm it. was
due to the fac t that we wanted to do some prac-

Tron,mitt~r end of W8JLQ', 1296 me , to lion, consisting
of a 2(39 04 32·to ·1296 mc tri pl~ r and 2(39 amp, pro­

vidi ng 10 watts o f cerrier o n 1296.

From the Mailbag

Hob Gainer, WAHEIII . on Cleveland 50 me DX
Club: "Just a few li nes abou t the ac tivity of our
club and members. K8f\.11\1 M is on 6 mete r a .rn.
and s.s.b. running a full gallon to a 4·400A and
an 8 e lement beam up 100 fee t. K8TOL is on
6 a nd 2 meters with Collins S-line and a horne­
brew ki lowatt linear. WA8EIC is a lso on 6 and
2 with Collins S-line and similar KW linear. but
with four 6 a nd 2 meter beams on an " H" frame.
K8UQA is on 6 and 2 with a .m. run ning 300
watts. Talk is that he will be on s.s.b. soon.
WA8EH I is also on Scl ine. WA8KLC is now
working on a kilowatt linea r using a pai r of
4CX300A's. K8YVA is also now working on a
KW linea r for 6. bu t with a pair of 4-400A's .

tical fiddling ourse lves. As ment ioned nearly .3
year ago (w he n we first discussed varactor mult i­
pliers ). we have used 2C39's to triple to 432 me
fo r several yea rs now. This varactor beats these
tubes in just abou t every respect- size. power.
efficiency. and maybe soon price. The 40 walters
se ll for about S 18 .00 right now.

As for the ci rcu it we can claim no originali ty ;
it is basically the same as fi rst deve loped by F red
Collins. WI FRR. at M icrowave Associa tes. It
is pure simplicity to const ruct-e-several va riab le
capaci tors. a few small coi ls. the d iode. an~ a
resistor capacitor combination for back bias.
If you are planning to run the triple r directly
into an amplifier. fo rget about the fi nal tuned
circui t and ru n the varactor directly to the
amplifier tube's grid . The tuned circui t on the
plate side of the am plifier will eliminate the un­
wanted subharmonics present.

Tune-u p is not complicated . alt hough it ca n
get a little exasperating. since a ll controls seem
to interact. T he importa nt th ing is to make sure
you are looking at power output o n ~32 mc. A
coaxial filt er be fore the watt meter or whatever
you use to measure power out WOUld. be a good
idea. T hen keep tun ing every thing unt il you have
achieved (wha t you believe to be) maximum
outpu t. That's it!

We will try to keep ab reast of a ll the latest
v.h.f.- u .h.f. so lid sta te developments. and
maybe even have a ~32 to 1296 va rae lor tripler
ci rcuit soon.

•

•

•,.
+te.

•
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Fig . 1- 144 to 432 me vo roctor trtp le r ,

C, - l -lO mmf g loss pisto n trimmer.
CRI-Varocto r diode .
L, - 4 t. # 18 tinned ' ;,. " dig . W' I. Ta p at l lh t. from

cold end .

K8JCG can be heard every Sunday morn ing
between 5 and 6:00 A~l bringing up the su n on
six. K80LB is using all homebrew equipment
for his v.h.f. work." Soumis like you've got a
real active ctub , and quite a concentration of
6 m eter high I'0Wl'r gear, Who ha ve you fellows
been working lately?

"The club now has its own call- WA8 BCA
(Best Cleveland :\ mateurs- hi)- and a mem­
bership of 18. To date 22 tro phies {see pic/lire)
ha ve been a wa rded to hams throughout the
U.S.A . a nd in nea rby countries. I th ink our
trophy is one of the most unusua l yet." I I sure
does look impressive , Bob , hut how about some
jurthrr information OIl its presentation? I am
sure many 6 m eter operators will be interested.

Jack Sanders. K6I' UU, on L\ TV: 'Tha nks for
th e video transm itter circuit; I was just working
on a 2 meter transmitter to d rive the old 5894
trip ier- am pl ifie r as per the A RRL Handbook ,
T his is just what I needed to save power a nd
effo rt. This was the fi rst T V modulator I have
seen fo r anyt hing bigger than a 6J6 rig." I migh t
also mention tha t the varactor tripier described
if! this colum n will work well for A T V operation
too , when the two m eter rig driving it is modu­
lated in {/ " w nner sim ilar to 5894 in the TV
transmitter, In [act, the .\'lI me modulator circuit
could prohably he w et! to m odulate almost any
tll'O meter rig with a power in pu t less than 40
watts. A lid the I'aractor triplet does l/(lI'e the
added ad vantage that it allows you 10 aim op­
erare phone on 432 too.' Some of us still lik e
to lise that mode-hi.

•

W8J LQ's new 1296 mc converter utilizing a cavity
injection fi lter.
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l 2-4 t. # 18 tinned %" d ie . W' I.
L3- 3 t . # 14 tinned 3 / 16" d ie . %" 1.
l4- 2 t. J.iI" wide copper strop %" die . V:z" I.
l s- l lh" long copper strop ocrou C\,

"Activity on TV is coming on strong here in
the Los Angeles area. One or two stat io ns are on
almost every evening. I hope to be able to joi n
them by next month . I built my two meter aud io
rig ( 147.6 me) and receiver set up last month .
T he AT J camera has been on local loop fo r some
time now," K eep up the good work Jack!

AI, K7VQI, a lso on Ham TV: "On the ham T V
fron t th e boys are still worki ng on va rious pro]­
ects. John. WA7BB M. put my converted AXT·2
on the air and sent me a good pic ture . I con­
verted this to be tuned by butte rfly conde nsers.
both oscillator and PA." Ho w about the details
of your conversion .wm e time? "John put it on
frequency a nd on the a ir. He a nd Bob, K7KYQ,
are working on nu vistor converte rs with pre­
a mps fo r 440 rnc. Bob will grid modulate his
A PQ-2. John. K7JQJ. gave ano ther ATV de mon­
stra tion for the Old Pueblo Rad io Club ." Nice
Work . A fly cOn\'ertees?
Bob Nelson, K2011 N. on lechers: " I would like
for you to publish const ruct ion info rma tion on
a pair of lech er wires fo r 432 me. I enjoy your
colu mn s a nd like to see that you a re d ividi ng
your space be tween gene ra l a nd tech nical in­
fo rmat ion. I enjoy them both."

T han ks. We believe in a balanced colum n.
but need the support in terms of corresponde nce
from our readers to do the job right! On lecher
wires. they actually a re no th ing more than a
length of open wire transm ission line (a couple

[Continued Ofl page / 05J

The Cleveland 50 Mc ox Club Award . For further In­
for mation, send a se lf-oddressed sta mped e nvelope 10

WA8EHI, cl ub secre tory.
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Fig . l - An oscillo lor using a transfilter for o pe ra tion
on or about 45 5 ke. This ci rcui t works very well a s a
bJ .o. If used for s.s.b. work (with a prod uct detector)

the vo lta ge sho uld be sta bilizcd .

between the Transfilter's high input impedance
and its low outpu t im pedance.

Frequency variation o ve r a limited range c.an
be accomplished by adjusting the forwa ~d bias
resistor R- 1. T his qui te effectively vanes the
transistors in ternal impedance and hence the
im pedance "seen" hy the Transfilter's dot elec­
trode. Since this load impedance affects the
T ransfi lter's opera ting frequency, changi ng the
tra nsistor impedance will shift the oscilla tor fre­
q uency.

Effective transistor impedance is also a func­
tio n of temperature , so tempe ratu re stabil izat ion
of the transisto r must be provided for .

In the circui t shown, the TO-O l Transf il ter
osc illates abou t 2 kc above its nom ina l reso nant
freq ue ncy. The capacito r Ct show n in the di a ­
gra m is used to lo wer the osci lla tor freq.ue nc'y
to the nomi nal TO-OI frequency. whic h IS

a rou nd 455 kc.
T o reduce wavefo rm distortion a nd to inc rease

oscilla tor stabili ty, the T ransf ilter's in put and
ou tpu t terminals are reversed . .

With the ci rcuit constants show n, the approxs­
mate frequency sh ift that may be achieved is
arou nd 5 kc. Adjustment of the va lue of C,
(the padd ing capacitor) will result in obta ini ng
an equal freque ncy shift above and below the
designed T ransfilter frequency.

By using a n r.f. choke as shown the r.f. ou t­
put vol tage will be substa ntially increased ~or

a given collector supply voltage as well as 10­

c reasi ng the possible freq uency sh ift to a total
o f a bout 8 kc . If lowe r r. f. ou tput is required
replace the r. f. cho ke with a 1.5k resisto r. .

Figure 2 sho ws the signa l wa vefo rm from this
fi ne litt le osci llator . F igu re 3 shows the effec t o f
co ll ector voltage va ria tion o n frequency-note
the small cha nge. By using stab ilized voltage to
the osc illator it wo rks beau tifu lly as a n inject ion
oscillato r (b.f.o.) for s.s.b. work. .

We th -ink the Piezoelectr ic Division of C le vltc.
:! 3:! Fo rbes Road. Bed fo rd . Ohio fo r making the
foregoing and other information avai lable to
us. \Ve tried ou t the oscillator and it rea lly works
fine.

Next month. we'll give you some informa tion
o n using Tra nsfilters instead of i.f. tra nsformers
in a typical i.f. am plifier. We' ll a lso include age
and a de tector.

Questions

Eq uipment Select jon-."! am a ham just start ing

HAM
CLINIC

,

Transfllte rs In Oscillato r Circuits

Clevi te T ra nsfi lte rs ( Reg.) are either two or
th ree term inal p iezoelect r ic fi lle rs designed as
rep lacements for conve ntiona l i.f. tra nsformer
assemblies a nd selective i.f. fi lte rs. They ca n
a lso he used very effectively in c ccil lato r circui ts,
although th is is not know n b~1 most ha ms.

Us ing T ransfi lters in tra nsistc rized osci lla ~ors

have the following uLva l;:1ges: smal l ph ysical
size ; freedom from shield ing require ments , . .
no t affec ted by external mag ne tic fiel ds; Ire­
qucncy may be va ried wi th a conventional
po te nt iometer; tun ing e leme nts may be remotel y
located f ro m osci lla tor ci rcui try a nd the cost
is low,

Figure 1 shows an osci lla tor .usin.g the ~ype

TO-O I Transfilter. Oscillato r ac tion IS pro vided
by laking advan tage of the 180 0 phase shift

.cjo CO. 14 v a nderver ner Ave.• Po rt Wa !>hin l.l:to n. L. I.,
N.Y.

C
O N T RAR Y to what some people

think. the ave rage ham can. and
often does h is own tro uble­

shooting, ami a moderate amoun t of
h is own equipment construct ion. When
a circu it comes a lo ng that interests him.
he'll try it cut-e-e specially if the circuit

is simple a nd uses transistors or o ther sem icon­
ductor de vices.

Latel y. for some unknown reason. we ha ve
received a lot of quest ions on us ing transistors
in receiver circuitry. We of course do not con­
sider ourse lves transistor experts . but we try to
do the bes t we ca n "fielding" the quest ions re­
ceived .

Each month we try to include some info rma­
tion of genera l interest on transistors or transistor
c ircu itry in this colu mn. but the selec tion of
material is a diffic ult task because the field is
so broad. We a re o f course a lways trying to
come up wi th so me th ing new or no vel. but
above all, practical.

It stands to reason tha t we ca rry information
o n topics on which we rece ive the greatest nurn ­
her of q uer ies. You ca n hel p us by send ing in
your own ideas or full desc ript io ns of gadgets
o f gene ra l interest to other ha ms.

Plea se keep your letters sho r t, a nd remembe r
that a nswe ring our mail takes t ime. If your
quest ion is an urge nt o ne then be sure to inclose
two IRe's or the eq uiva lent in U.S. coin and ad­
dress your letters to us a t 4 Lutzelma tt Str.
Luzem , Switzerla nd.

-.-
'-_ _ II
CIIA RLES ]. SC IL\UE RS,* \\'6QLV
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Fig. 3-The eRect of collector voltoge variation on
frequency of o,cillator in fig. 1.

the power supply (in ohms) . V . IS the input
supply voltage (varying); V. is the nominal
zener voltage (in volts) from type data: I . is the
current through the zener (in amperes) and l i, is
supplied to the load (in amperes).
The formula . I ' . = 1'. X I . m n is used to figure
the power dissipated (P.) in the zener (in watts}
for a consfafll OUlput load. To calculate the I .
maximum. the formula.

"n f---j-- -1 ---+~--+-----1

.'U r--T- - ,-- -'- - -,- - ",

I', - 1 ' ~
I , = I I

/I.

is used . The upper excursion of 1'. (inpu t supply
voltage) is used in this case. This means. that if
the voltage V . varies from 3 to 5 volts (for ex­
ample). the upper excursion of V. is 5 volts .

When you have calculated R . and J.. and
fina lly I'. fro m the formulae given. you can pick
your zener from a long list havi ng the cha rac­
teristics req uired. There a re many other con­
sidera tions in zener shu nt reg ulato r design and
some of these will he covered alo ng with prac­
tical exam ples of zener circuitry lat er on in this
colum n.

Remember that the regul at ed output vol tage
VI. will never he ('.welly the same as the no mina l
zencr voltage 1'. ra ting. hut very close to it. Th is
is so because of heat ing effec ts and the variation
in magnitudes of zener current.

Where much power is involved. hea t sinking
of the zener will often be necessary.

Like zener types. in matched sets. can he
series connected 10 provide higher voltage and
power ratings as well as a lower temperature
coefficient. Series connection of a numher of
zeners is more economical than using only one
of the same tolerance.

For more detailed information on zeners.
order the Silicon Zeller Diode Handbook from
\ Iotorola Inc.. 5005 E. ~lcDonald. Phoenix.
Arizona. The handbook is 1.00. If you want
to make zener se lection real easy, then order
their zener diode slide rule calculator (also
SI.OO).
Tube Suh"'litu tion- "Can you recommend a sub­
stitute for the 6BQ7A tube? I'm looking for
something a little better."

Aren't we all! Try the Amperex 6DJ8.
KW1\l ~2 on a.m.- "'Vitho ut tearmg up my
KW~I -2 I'd like an easy way to use it on a.m.
All I want is a few watts for local rag-chews
with some of my friends who have not switched
to s.s.b. yet. What say?"

/ f--'\
I

-
'--

Fig. 2-5i9nol waveform of transfilter oscillator shown
in fig. 1.

out. I have my General license at last and am
no,,":, ready to buy station equipment. Being a
businessman I have no time for making my
own gear. The decision I must make is whether
I should buy a transceiver or a separate trans­
miller and receiver . Wha t are yOUT ideas?"

I like the simplicity of operation and com.
pactness of transceivers. but I also like the tun­
ing ·..ersarility of separate sets for possible cross­
band or dissimilar frequency operation. Further.
when overseas, one can operate in the lower or
DX portions of the ham bands on phone. Of
course owning a transceiver and an extra reo
ceiver solves these problems-at least that is
the way I will do it when Americans are allowed
to operate in Switzerland.

Most transceivers do not have manual selec­
tivity controls. separate receivers do. Of course
a Q multip lier can be added to any transceiver
and th is is no major problem.

T ransceive rs offe red in the U.S. today a re
des igned for mobi le as well as fixed operation­
a very fine fea ture .

If you have no plans to travel to other coun­
tr ies to opera te, I would suggest you consider
a transcei ver. If the transceiver you choose pro­
vides fo r full c.w. coverage then you can sti ll
use the set overseas.
Using Zenu Diodes-,"! ofte n see this sta tement
in radio magazines. 'to stabi lize suc h and such
a circuit. use a diode of the correct voltage and
power rari ng.' Now how is this done? Make
your ex planation sim ple please."

Zener diodes can always be used very effec­
tively instead of bulky space consuming and
inefficient v.r. (gaseous) tubes. I personally
would not use anything else now for regulation
except a zener.

Zencrs are available now in a wide range of
voltage and power ratings . Selection of the cor­
rect type of zener for a given voltage regulation
task is not too difficult. However. the subject is
not too simple.

First of all. the supply voltage must exceed
the desired regulated voltage by only a few volts
in the case of the zener. Unl ike the v.r. tube. it
has no striking voltage as such.

For ham use. the zener is generally used as
a shunt regulator as shown in figure 3.

Where the source voltage I '~ is not constant.
the formula:

I ' - "N, = ' ,
I , - I ,

IS used to calculate the ballast resistance R .­
this includes the effective internal resistance of
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ab le. the change is worthwhile. The RCA 6146B
is a better tube than the old 61.J6 and does give
you more r.f. power output.
Texas Cr.) stals 100 Kc Calibrutor-cvPlease pub­
lish a circuit of a good 100 kc crystal oscillator
using one transistor. I desire to use this in my
transceiver where little extra room is available."

Sure. See Fig. 5. This is a circuit recommended
by Texas Crystals using their in-stock TXIOO
crystal in a small HC6 / U holder which fit s a
CE- I socket. T he price is only $4.50.

The operating voltage for the oscillator is not
critical but should not exceed 20 volts. The
voltage need not be stabilized but the frequency
stabili ty wi ll be better if it is. You can use either a
ba ttery or voltage from your bias supply to power
the oscilla tor. Be carefu l however, where you
place the osci llator. Keep it away from high tem­
perature areas. The output is connected via a 5
mmf capacitor to the input of the receiver r.i,
Mage. D o 1101 connect it to the transceiver's an­
tenna terminal which is used for both receiving
and transmitti ng. The oscillator will enable you
to check calibration every 100 kc. • tried out the
circuit and it's a very good one.
Asn-5 Radar Receiver to ..20 IIlc- "A couple
of friends and myself picked up some surplus
ASB-5 radar receivers. • understand these can be
converted to 420 me. If so can you supply the
information?"

In the October 1956 issue of CQ there is an
article that shows you how to convert the ASB-5
to a good 420 me receiver.
Reprint Sen-ice-Please address your requests for
reprint s of articles which have appeared in CQ
(with 1.(0 ) to our Assistant Editor, AI Dorhof­
fer, K2EEK. Do not send them to me. If AI has
the back issue in which the article you require is
published. you'll get the back issue. otherwise
you'll gel the reprint. The current year's CQ's
are available at the newstand price.

Thirty

To all o f you who have written to us request­
ing informat ion as to what is hold ing up im­
plementation of PL-88-3 13 (reciprocal opera­
tions). we are sorry to say we do not have the
answers. The necessary moves are up to the
State Department and the FCC-many countries
are waiting for an approach. and so are many
of the world's over 350.000 hams.

73-75. Chuck. W6QLV

f ig_ 5- Te xas crystals 100 kc crysta l ca libra tor. Tra n·
sistor types 2N117, 2N160, 2N789, 2N902 or 2N332
may be used . Try a small variable capacitor acron the

crystal for fine calibration with wwv.

v,

",

Fig. " -Regulator drcuit with zener diode.

Well believe it o r not, it can be done without
a soldering. iron or part s! This scheme used by
KZ5SW works because I tried it. Here's what
you do. Inside the KW~f-2 on the front right
side on top the chassis you will find 1",0 controls
which are marked. "carr ier balance." One of
these controls is a potentiometer (screwdri ...er
adjustable ), this is your "a.m. control." The
other is a round variable ceramic capacitor­
leave this Dill' alone. Tune up the set as you
generally do and set it back to u.s.b. Use the
push-to-talk for operation. Place the meter
switch in the plate position then rotate the car­
rier balance pot for maximum plate current.
You'll find that you have about 85 to 90 rna.
Then adjust your mike gain for a small flicker
on voice peaks. Do not ride the mike gain-keep
it down! You'll be ru nning about 12 to 15 watts
of power, plenty for a.m. local rag-chews. To
go back to s.s.b.. adjust the carrier pot to its
original position (which you should mark) . For
best carrier null, use another receiver and watch
its S meter as you turn the pot shaft with the
rig in the u.s.b. position and PIT keyed on. Set
the pot for minimu m S meter read ing. Happy
a.m.Tng with the KWM-2!
NCX-3 S Meter- "I cannot seem to zero my
S-meter acco rd ing to the instructions given in the
NCX-3 ma nua l. What should I do?"

Check V fl A ( 12AT7). If this tube is not bad,
then check R 2 1 and R:!. :'). While you are at it,
also check C~f; .

IIQ·170 Calibrator- "Can you tell me how 10
troubleshoot my crystal calibrator in my HQ-170
receiver? Before it went completely out , it would
sometimes work and sometimes not ,"

First check V 11 (6BZ6 tube). Check capacitor
C 1:1,; . If these are okeh, then check the voltage
at pins 5 and 6 of the 6BZ6. The voltage on pin
5 should be about 25 to 40 volts and 6 to 8 volts
on pin 6, both measured when the calibrator is
on. The last thing to check is the crystal.
SX. 117 ~() ise Lhniterc-vT he noise limiter in my
SX-I 17 stopped functioning. Please tell me what
and how to check out the circu it involved. This is
my first trouble with th is fine set,"

o radio receiver on the market today is
"trouble-proof," As pointed out before, elec­
tron ic parts do fail-even in guided missiles.

The noise limiter used in the SX-117 uses two
diodes and is activated by switch 52. Check
CI :!'~ and Crea, then R I: and finally the diodes
CRt and CR:!. If the diodes must be replaced,
li se those obtained from HaUicrafters, or one of
its authorized service points.
IIX.20 with 61 ..6U- " . was wondering if ] could
use the new RCA 6146B to any advantage in
my Heath HX-20 transmitter?"

As I have said before. the 6146 8 is a direct
replacement for the 6 146, and if power is avail-
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WALTER G. BURDINE,* W8ZCV

T
HE opportunity of the ham. regardless of
class of license. to contribute to the ad­
vancement of the scie nce of communica­

tion is unlimited. We are hopefully awaiting the
launching of the world's only privately built and
financed communications sa tellite. OSCA R III
will soon be sent into orbit with facili ties 10 re­
ceive a nd retra nsmi t signals from other ama teur
transmi tters. T he possibi lity of creating new two
meter records is unl imited; if we have enough
participa tion a nd report the resu lts. We must use
the best com munica tio n tec hniques tha t we can
m uste r to obtain optimu m results. We mu st de­
pend upon th e a ma teur fratern ity to keep the
OSCA R frequencies clear as possible of loca l
interference. T he time of use by anyone local ity
will be of short duration and we mu st make the
best li se of that lim e to achieve bes t results.
Co-ope rate a nd operate with care.

The fact that we are st ill able to con tribute
to the science of com munication is shown by th e
new records esta bl ished by the few hardy souls
ope rat ing above 220 mc a nd developing new
techniques of operat ion. We must have more
and more o perat ion on the highe r frequenc ies to
achieve be tter results. Act ivity on the higher
freque ncies will cause man y present DX records
to topple. It is almost always proven that oc­
cupa ncy of a band widens its communica tio n
range. When I started opera tion on the two meter
band it was proven ? ? ? that communication
beyond line-of-sight was an im possibility. two
or three hams now have over 40 states and with
the la unching of OSCAR they just might get
WAS for their untiring efforts . I want to live to
see that day. I had a very ha rd time to make
\VAS on ten meters with 55 watts n.b.f.m.. but
I did it. I am going to try fo r WAS on six in
the future . and (hen?

I have an idea that this is going to be one of
our best years for ham radio. Let's make it
a year of achievement for ou r hobby. Make some
schedules with a ham tha t you don't usually
ta lk to because he is too far away. Do it at
The Da yto n Ham-vention and other ham gather­
ings. You meet the ac tive hams there and the
ones th at are really trying to do something for
ha m radio. Attend some of the technical sessions
that is pa rt of these gatherings and learn the
newest techniques of doi ng your particular part
of ex perimenta tio n for the im provement of our

' R.F .D. 3, W aynesville. Ohio 45068.
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hobby. A lmost everythi ng we a re doing is obso­
lete. it has been improved upon by someone
else. T RY SO MET H ING NEW. you would be
surprised how much fu n it is to be able to use
more than one ba nd a nd one method of com­
munication. you might make a significan t con­
tribution to the science of com muni tcation, TRY
IT.

Oscillat ion Indicator

Does it oscillate? Ha ve I got it tuned for
maximum power output? How many times when
building a new piece of equipment ha ve you
asked these questions? This simple instrument
will tell you the whole story.

The parts required are not expensive. and the
unit can be assembled in a very short amoun t
of time. T his could be the most used test set
with the possible exception of the grid-dip meter.
The meter can be moun ted in a case and pos­
sibly connected 10 the exploring coi l with a
short length of coax cable. I ha ve never tried
this . I built my unit on the back of the meter
and hold it near the coil to be tuned. T he unit
will indica te osci lla tion at a ny frequency. It can
he used for very low power. I tune m y 12.5 mw
transistor rig ent irely with th is un it. T he coi l
can be made with two or three turns of solid
hook-up wire with the connecting wires twi sted
to the meter. The diode can be an y un it tha t
you ha ve laying around the shack or one of the
bargain-type on sale in an y rad io cata log. The
capa citor can be anything near .00 1 m mf to
by- pass r.f. around the meter. The meter used
here is a surplus 0 to 1 rna unit. La fayette has
one for $2 .95. new. To use : hold the "exploring
coi l" nea r the circuit to be tuned and tuned fOI
maximum meter deflect ion. move the coil away
from the tuned circuit if the meter goes off -sca le.
If the me ter reads backwards. reverse th e diode.
Couple to the a ntenna line and tune for maxi­
mum meter deflec tion fo r maximum transm itter
output. the plate meter rarely tells the point of
maximum outpu t, this meter does. T his is shown
in fig. 1.

Monitor and Tune Up Meter

Along wit h the same idea above. I wanted a
unit that I could couple to the tra nsmitter outpu t
terminal and use for monitoring my signal as
others hear it. I also wanted to tune for maxi­
mum r.f. output into the a ntenna. The un it in
fig. 2 is the result of tha t need . I just inserted a
"T" connector into the antenna lead and
sampled the r.f. output. A port ion of the output
is rectified to actuate either the meter or a pair
of headphones plugged ino the jack. T he uni t
was built into a Minibox 2!A X 2l.4 X 4 inches. It
is con nected to the rransrnitter by an RG -58
cable. I have not used it on a transm itter of over

Fig. 1-0scilla tion indica to r. It con be used os a field
strength meier. The me ier is 0·1 ma, CR1 is 011'0'3.4 o r
equivale nt, C is .00 1, ond l is 2 or 3 turns of so lid
hook up wire with the leads twisted, 1 inch diameter.



Fig . 2-A tron'mitte r tun...up meter for low power
tron,mitter, . Re, i,tors ore Y.z wott.

10 walls but I have an indication on 12 .5 mw.
Possibly changing the value of the 3k resistor
would increase or decrease the meter reading.
The amount of signal coupling can be controlled
by changing the value of the coupling capacitor
C~ . Capacitor C~ can be a gimmick made by
twisting a short length of hook-up wire to form a
capaci tor. the shorter the twisted part of the wire,
the less the ca pacitor value. The amou nt of r.f.
can be co ntro lled to some extent by tuning the
5-35 mmf capacitor. Be sure the jack is not a
grounding type but a circu it closing jack . Watch
this part of the construction. I had trouble here,
The insertion of this unit into the antenna line
does not seem to affec t the transmitter ouput.
You will use this often.

Beat Frequency Oscillator (bJ.o,)
To receive c.w. transmissions you must have

a stable oscillator working at a frequency that
is ± 2 kc of your i.f. frequency. This oscilla tion
can be fed into either the detector input or the
grid of the last i.f. amplifier stage through a
very small capacitor. This could be a gimmick
or a value of 2 to 10 mmf, th is ca pacitor is
ind icated by C in fig. 3. Coil L must be wound
to resonate at the frequency of the i.f. amplifier
with the handset capacitor Cl set at midscale .
This capacitor should be small, just enough ca­
pacit y to change the frequency about 4 kc, this
gives you about 2 kc, either side of the i.f. fre­
quency. This causes an audio note up to 2 kc on
the output by beating the two frequencies (the
b.f.o. and i.f. freq uency) of your receiver. T he
coil must be wound to resonate at the i.f. fre­
quency and the tap will be near \4 to Y.1 the
total turn s from the ground end. The tap de­
term ines the feed back to cause oscillation. The
parameters fOI" the co il can be taken from the
coil winding nomograph in the Handbook , don't
forget the tap. More on this circuit late r. I aim
to use this on a Gonset Communicator with a
product detector.

l e tt e rs
Our jeners column trec oe nnv b rtngs th is response

and it is always ~~ 11 received by tne editor, The fact
that we a re responsible for the growth of a mateur ra d io
in any small way is reward enough for the effo rt put in
maki ng this column "ell read. Your letters a re received
and enjoyed and if il has any thing o f interest to ou r
readers, tt will be published in our colum n fo r others
to ~ njoy , Why don't YOU wrfte?

" Dear W ah : I 've been SW l.ing off a nd on for the
pa st five or sill. years and have wanted to obta in my
o wn license but I could never find anybody close by to
help me learn the code. I 've logged all o n the te rr ttorfes

and sta tes o f the Unhed States a nd ma ny forei gn coun­
tries using a home-brew receiver ..... ith a ten fool wire
fo r a n a ntenna. I have copied nearly all of this on 40
meters.

" I am presenuy in the Nav y attendi ng Electronics
T echnician School at Great Lakes, Illino is. I wou ld
\~ry greally a ppreciate being contacted by a local ham
to help me with the code a nd theo ry , ~IC .

" I think your arucles in NOVICE are the greatest, and
an inspiration to anybody In terested in amateur radio.
I k now this because your arttcjes helped me decide to
ask fo r help and to get my license. Best 73. Ray N .
Sheets, M6 McAlli ster Street, waukegan, I llinois."

Arc you a member of this group?
" Dear Wa lt : l 've had my novice license since J u ne

of 1%4. I have never Men on the ai r but I hope to
some day. I lake electronics at Mey~rs H igh School and
my Instructor is W 3QXW. I have bought an NC-11l8
and am building my own transmitters. My code speed
is up to 18 W .P.M. from constant practice at the
school's club radio station. I seem 10 be the o nly ama­
reur Ihal uses me equipment.

" But the reason I'm writing this letter is 10 ask you
10 send me plans for a b.I.o. It ' s a sill. meier rece tver
that's beine built. If yo u happen to have the schematic,
fill me in on Ih~ place it fits in the schematic.

"I am 17 years old. I have one o r more th ings that
you r column could U\C. F irst of a ll. when I decided to
write to you, I didn't know where 10 write. So, I caned
up a fe llow ham ( KJ PP V) to ask the call book address.
T hen as he wa, ,iv ing me your add ress I noticed tt at
the bottom page of the column. I Ihin k you should
me nt io n this place in the colu m n, I wou ld never h ave
fo und tr if I didn't look down at the bottom o f the pa ge.

"Second ly, I would like to see you put a litt le article
in the column on tra nsmitters, sta rting fro m the very
beg inn ing and e ndin, u p wih the designin g you r own
transmitters. II's just an Idea . 73. Rona ld Sl one ,
W N 3RCG. 883 South Franklin Street, w ukes Harre,
Pennsylvan ia ,"

My G o sh . where ha ve you been? I have tried to
explain the theory o f each part and ci rcu it in a trans­
miller and expl ai n the workings of each co m ponent. My
address a ppea rs in all issues and about ~O percent of
the rime at thc end of th e help wanted colum n. I Ire­
quently rece ive letters say ing that the reader re ads every
word of the column and Ihcn the letter is se nt 10 me at
the CQ c mce. why didn't he know my address if he
read the column as sta ted? Sendin g the mail to New York
only makes ex tra work for the a lready overworked o ffICe
staff at Ihe CQ offices and the ma il o fte n a rr ives late
for the column.

I will include a couple of ci rcuits of a b .I.o. a nd ex­
pla in lis use and its location in a receiver's circuitry.

"Dear Wa lt : Although I am no jonger a no vice , Your
NOVICE section is read second only 10 receiver construc­
tion artlcjes In CQ. I e njoy your technical art icles a nd
Ihe dope on cluhs and activities.

" To give you some idea of the home-brewing that has
gone on here at K8VRl (ell. KN8VRl) at Ka lamazoo,
Michi, an , a foto is enclosed . The receiver is a dua l
conversion super-het (with Eddysto ne d ial) covering 40
and "0 meters. with dual halt-lattice filte rs at 1100 kc ,
1st U . and $0 kc 2nd U . wi lh sel~ctiy ity conrrot. T he
latter bein(l a design from the 1960 ARRl Hand book .
The recetver also reeuees a product detector and a
rather unique mechanical arrangement of the tu nea bje
oscillator,

T he regulated power supply is just 10 the right. with
a 100 kc xtal calibrator with a to kc rel axatio n csctltator
o n it . A erystal-conrrotled converter is used for 20, 1.5,

,.1 .",,. ,,,,.
". '"•

" 6C'
0 8-2

Fig . 3-BJ.o . circuit . As r om unable to get a bJ,o.
transforme r, I am oAering the circuit shown . More

information is described in the text,

May, 1965 • CQ • 77



and . 10 meter .r~c~ption, which is not shown. The surplus
a~~lo filt~.r IS used occastonauy. Th~ mini-box just
vtsfble behln~ Ih~ . key is a tran!loir.lor i l~d ··O.;s- K~y·' built
from an erucie In QST and it permus break-in. The
C. Brandes tones are over 40 years o ld and are the best
o f 10 pairs I own. I use phones ~lIc1ush'~ly here. The
old M~~o key mounted on a wood block makes a fine
"side-swtper", The AT-I was a loan (r om Ken, K II ADJ
as my JO watt rig was out of order at the t ime. T he a n­
tenna was a Iolded dipol~ with a Heat h ba lun coils .

"A t p resent I am serving a hitch in the Navy Hosp ital
Corps at O akland C a lifo rnia , and was opera ting c.w.
as po rt a ble 6 at a (riend s home. My equipment is a
DX-20 and an NC·IOI-X which is kept for its hi ..torlcal
aspect more tha n a ny other rea son . I am having some
difficulty finding a QTH no w so 1 am not presently o n
the air. 1 am lookinl{ for a place in the vicinity o f the
Naval Hosp ital.

" I am in the market (or a Radio Soctety 0/ Great
Britain Ama'tur lIandbook . 1 remember SC'cin. a para­
gra ph in CQ a bo ut it a rew months ago but ca n' t locate
tt now. Could )'OU supply the add ress of the RSGO a nd
the cost or their handbook? 1 wonder if the radio ama­
teurs of France have a hand hook or something along
this line? Tha nks and best wishes to you a nd your
wonderful colu mn in CO . 73. T o m , . , Thoma s M .
Turner, lI ~n , K IIV OL/6, U.S. Nava l Ho spital, (staff),
O ak land 14, Ca lifo rn ia ."

Thank s for the kiter T o m. I th ink th is tetter will show
many that it is not absolutely necessary to buy an exren­
sfve fa ctory built receiver to get on the air, It looks
good to me.

The addre..s or the RSGB is : The Inco rpora ted Rad io
Society of Great Britain , New Ruskin House , 28130
Little RUMeIl Street , London, WCI . Membersh ip in the
RSG O is a bout $5.00. The Ha nd book costs 34 shlJlings
plus postage . A ihilling is equal to about $.14 in o ur
exchange. Th anks W IILUZ ~:ll G JH L P. It surely contains
some good information. As to tbe o the r quesuon, l do
not know if France puis out a handbook or if there is
a club there but 1 presume that they have a national
o rganizat io n.

"Dear Sir : 1 wo u ld ltke to say thai even though 1 have
read your a rticles in CO for Iu st a few short months,
they have bee n fu ll of information.

" I beca me re-lnterested in ham rad io la st spring
atter losinl{ interest for almost twe nty years. Mea nwhile
work, ma rr ia ge, a family kept me 100 busy. I started
wuh crystal radios and ended up wilh one and two
tubers by Ihe time I was out o f high school. The code
was the draw back then.

"I thought I \US go ing 10 have a hard time, but
found that wilh nlghlly practice 1 could copy 5 w.p.m.
by September. Out ....-as v~ry surprised that by Chrislmas
I was able to pas.. the 13 w.p.m. tcst and have now
passed the wruren t~st so a m now waiting for the new
ticket .

"K~~p up Ih~ good work . 1 mi l{hl say that ~ing a
rar~ !iO lat~ I ca n more o r 1~!iOS pick th~ calls Ihal I wanl
to worl , hUI don 'I pass up many, I have work~d 36 5l al~s

in 3\1 month s, mostly on 15 mele rs. I h av~ ",orked
every Ihin il East o f Ihe Mississippi ellcept Vermo nl and
Dela ware , I need a sch~du l~ with Ih~m. I hav~ also
work~d Alaska, J a pan , Cuba , and Hrazil bUI have nOI
worked ~tonta na (40 mil~s ) and Utah (200 miles ) . Mosl
o f my trouble is I do not wanl to fil{ht th~ QR M on
40 and RO m~l~rs. I have M'nl OUI ov~r 100 QSI. cards.
1 do th i'i hy doing more lir.l~n inl{ than tram,milling, 1
think more nov ic~s shou ld do this 10 impro\'e their DX
quoti~nl.

" I have buill th~ linear from th~ Nov~mhc'r 1964 CQ
hut using only IWO tuhcs. I hav~ rewound a husky TV
transform~r to gi\"e me about 510 vOlls at O\'U 1100 rna
63 volls at (, amps and 32 volts al SOO ma all al th~

~ame tim~ . 1 now n~.:d a vollatt~ doublin g circuit to give
me about 1000 vo lts al 400 rna. I have the g.:neral iJea
hU I could you ...e nd a rou gh sk~tch?

" I will try to schedu le a nyon~ ne~ding Wyo min g fOI
a new slate . Fro m March on I am very busy car ing for
the mink . I U!iOually try 10 work som~ on Saturday and
Sunday a fl.:rnoons. 1 would like 10 work V~rmonl and
Delawar~ befor~ Ih~ band is dead for the summer. I will
Iry 10 finhh up the East coast novices before that hap.
pens_ T ha nks and k~ep up th~ good work, Wa lt. 73 Paul."

Oy the way, Pau l sends a mink cover~d QSL card and

Most of th is sta tio n is homebrew and leeks like it does
the job it is suppo~d to do in working OX for
KN8 8Vl / 6, Read about the receiver a nd wish for one,
It be long s to Thomas M. Turne r, U.S. Nava l Hospita l,

Oa kla nd, California .

it su re ly is different. I would en joy la lking with you as
I have been through Cody and stayed at a mOI~1 out
Easl of C ody near the fa ir grounds o r the place where
the circus is held. I wi ll send the di agram. Paul ' s add ress
is Paul M . Rich, W N7UPO , Box 1208, Cody , Wyo ming,

Help Wanted
If you are stuck and need help with the code o r

theory why not lei me have a Iinle letter fr om you and
I'll S«' what l can do 10 ge t some o ne near you to help.
Once in a while a ha m in some roretan country will
otter to help and Ihis makes il more interesting. I get
Jors of letters from those that have ask~d for help t~lling

me that they have been conta cted by someone to help
them to the place where they are now hams. You can
otter to help and gain much more from your hobby by
helpin g o thers. My mot her used to tell me that one of
the most beautiful thinl{S about flowers was the pleasure
that e thers had when you could send home a bouquet
with them. A kind deed Is one of the greatest lit t le
th ings that we can do for nothing. Here is the list
th is month.

T om Fleck, 3S24 Hasc all Street. O maha , Nebraska,
needs he lp with code and someone to give him the test.
T om reads the co lumn and sen! his letter to New Yo rk .
It arrived o ne day OOסס1 tate for the colum n la st month.

J ohn Ocak ( 13) would like so me help with the code
a nd would like 10 be abte to so to a radio club for young
hams. H is a ddress is 1213 Dayton Street S .W " Grand
Rapids. Michil{an. Please some member o f the Grand
Rapids clu b contact J ohn.

Ma rk P. M: itch~ lI , 415 Duke Drive, Port smo uth, Vir­
gin ia , needs some hel p wilh the theory a nd someone to
give the I ~sl. Help him pl~ase.

Scoll Krauss, C. R. ~4, 0 0 1l 133, Clyd~, Ohio , wou ld
like to ha\"e a chance to contact a local for some in lor­
mation and a Iitlle he lp wi lh terminology.

W NllJRl>, Dan W rillhl. ~015 W est 20th T errace,
T opek a 4, Kansa s would Iik~ to have a nyone within
t "'O m~ter dislance of To peka know Ihat they have
form~d Ih~ "pl-n~t" 10 further the cause of two melers
in Ka n..as. Th~y me~1 on SalurJay night a t 9 :00 P .M.
Oy golly, Dan I~I m~ know wh at frequency you Ufie and
I' ll t ry 10 ~e l aul th~r~ nUl summer. I am planning a
new ant~nna a nd som~ mor~ rig. 1 am now !lure that
my rece iver will get th~r~ if anyon~ can, I r.hould know
a lillie aooul wh~r~ 10 look a h~r almosl I~n y~ars of
da ily contacts abo\"~ ~o me,

That is just about a ll for this monlh. I hope )'ou can
Ufie on~ or mor~ of the huilding proj~cls for this month.
I ha\'~ more n~w id~a!iO coming up soon and Ihe n~w

transmitl~rs a nd receh"en a rc progr~s!iO i ng \'~ry w~1J and
they should be good enou gh for the se rious ha m a s .... e ll
as Ih~ he ttinners. I am having som~ local tal ent try the ir
ha nd at I h~ projeci hefor~ passi ng them a long to you.

G ood luck and the besl of DX to you a nd don't forge t
that this summer is a r ~a l good lime 10 try for that
VH F O X r ~cord , betl~r lIel your thinking cap on and
plan 10 bUild for VH F Ihis summer. I' U be th~re wilh a
signal every day on som~ band abo\"~ 50 ~1C . I choose
10 opcra l~ Ihere, I ha\'e a Class A lic~nse . I ~njoy it
mor~. that's why , 73. Wa lt . W "iJ,ZCV
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Contest Calendar
BY FRA N K A N ZA L O N E ," W IWY

Calendar of Events
.' Ia , 1-1 H} Spr lnc HIF
May 1-2 Ol eCA C. W ,
May 8-9 USSR C.W. OX
May 15·17 Georgia QSO Party
May 1S-16 OZ eCA P ho ne
May 2)-24 Bermuda Contest
J un e 4·7 CIIC/ F IIC/ IITH Party
J une 6-7 lIermuda Contest
J une 12-13 Nationa l Fie ld Day
J une 12·13 A RRL VHF QSO Party
J une 26-27 A R RL Field Oa)"
J uly 3-5 Venezuelan Contest

CO Spring VHF

St arts :
Ends:

Yo u will find all the information about th is
one in Bo b Brown 's VH F Repo rt in last month's
issue. on page -t I.

USSR C.W. OX

Sta rts: 2100 GMT Saturday. May 8
Ends: 2 100 GMT Sunday. May 9

The tendency in th is contes t has been to o nly
work the USSR sta tions and some of the o ther
European ac tivity. However this is a world wide
contes t a nd serial num bers can be exchanged
with stations all over the world .

C heek last month's CALENDAR for a detailed
explanation of the ru les a nd the many awards.

Ma iling dead line fo r your logs is Ju ne 1st and
they go to : USSR Centra l Rad io C lub. Att :
Chief J udging Boa rd, P.O. Box 88 • .Moscow.
U.S.S.R.

OZ CCA

C. \\'.-~f ay 1-2. Phone-s-May 15-1 6.
Starts: 1200 GMT Saturday
Ends: 2400 G M T Sund ay

Altho ugh not too well known thi s contest is
in its 14th year. It's a world wide type con test
but contacts with OX. OY a nd OZ stations have
double poin t value. C .W. and Phone are separate
contests and competition is lim ited to single
o perator only.

I. Use all bands 3.5 thru 28 me.
2. T he usual fi ve a nd six figure seria l num bers.

RSI RST repo rt plus a progressive 3 d igit QSO
nu mber starting with 00 1.

3. Each completed contact is worth 3 po in ts.
OX. OY and OZ contacts 6 poin ts.

4 . The multi plier is determined by the num·

- 14 Sherwood Road . Si am ford , Conn . 06905.

he r of coun tries (A RRL DXC C list) worked on
each ba nd. Each ca ll area in W /K. V El Va ,
PY. L V. VK and ZL will also be cons idered as
a multi plier.

5. T he fina l score. total QSO poin ts multiplied
hy the sum of the mult ip lier from each band.

6 . Certifica tes will be awarded to the hi ghest
scorer in each co untry a nd ca ll a reas a s ind icated
above.

7. Yo ur log sho uld show in thi s o rder : Date l
T ime in GMT. station wo rked. country. progres­
sive m ul tip lier fo r each band. serial number sent.
received and QSO points .

8. Include a su mmary sheet showi ng your
scoring. equ ipment desc ription. na me and ad­
d ress in BLOCK LEITERS. a nd sign the usual
declara tion that 311 rules a nd regulat ions have
been observed .

Ma iling dead line for your logs is June 15th to:
T he E.D .R. Contest Committee, P .O. Bo x 335.
Aalborg, Denma rk.

Georgia QSO Party

Starts: 2 300 GM T Saturda y. May 15
Ends : 0500 GMT Monda y. May 17

This is th e fourth a nnua l G eo rgia QSO Pa r ty
sponsored by the Colu mbus Amateur Rad io
Club.

There are no time or power restrict ions. con­
tacts can be made on c.w. or phone bu t only one
contact per band is perm itted with the same
station. C rossband contacts are not permitted
but c.w. to ph one is OK.

Excha nuee G eorgia stations; QSO number.
RS/RST report a nd county. Others: QSO ~um­

her. RS / RST report and sta te or province.
(Georg ia to Georgia contacts are perm itted for
the purpose of obtain ing the sect ion mult ip lier
and QSO poi nts. )

ScorinJ.:: G eorgia stations: 2 poin ts fo r each
com ple ted contac t. m ul tip lied by the number of
d ilTerent sta tes and provinces worked. Others:
:2 points per contact multiplied by the number of
differen t Georgia counties worked.

Awards: Certificates to the highest scoring
station in each state. p rovince a nd G eorgia
county. Second a nd th ird pl ace awards will be
made in sections tha t wa rra n t addit ional recog­
nition. A plaq ue will he presen ted to the G eorgia
slat ion submi tting the highest SSB score and the
highest overall score. Pl aq ues will also ~e

awarded to the highest scoring non-Georgia
e ntry a nd to the Georgia club with the greatest
aggrega te score.

Frequencies: c.w.-1 805. 3590, 7060, 14060,
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highest scoring station in each ca ll area for the
US and Canada. In Case of a tie. the winner
will be determined by the highest nu mber of
Pa r ishes o n 3.5 me o r each band.

10. Keep all times in GMT. ca refu lly check
your log and compute your own score. Print
your name and address in BLOCK LEITERS
and sign a declaration that all rules and regula­
tions have been observed.

A ll logs must be in the ha nds o f the com­
miuee no later tha n Jul y 15th and they go to :
Rad io Society o f Bermuda. All : Contest Corn­
mi ttee , P.O . Box 275 . Hamilton. Berm uda.

. . . WAR
IIAM
rAG
GEO

Parishes

Warwick
Hamilton
Paget ...
St. George

List of

Sandy's . . . . SAN
Devonsh ire _DEV
Pembro ke PEM
Southam pto n SOU
Smiths SMI

CHC/FHC/HTH Party

Starts: 2300 GMT Friday. J une 4
Ends: 0600 GMT M onda y. J une 7

This one generates a multitude of varied ac­
tivit y. What with the Certificate H un ters C lub.
the Flying Hams Club and Hunt the H unters
all going at it . it gets a bi t involved .

I':xchanJ:c: Cl l Cers and Fl l Cers; QSO num­
ber, RS/ RST, name. C HC/ FHC number, sta te
and co un ty. ( DX sta tions. DOK. I.AA N.
Pro vince a nd etc. ltTHers (all non C HCers a re
HTHers ) send sa me as above. less the member­
ship number.

Scor ing: CIICers: C HC to C HC. I point per
contact; C He to rrru, 2 points; YL a nd F HC
contacts count 3 po ints. II Tllers: HTH to C HC.
3 points; FHC con tacts 4 points and YL C HCers
5 points. ( HT H to HTH no va lue.) The same
sta tio n can be worked o n a di fferen t band a nd
mode for contact point credit. (s .s.b. and a .m .
differen t. )

S.w.l .s can also submit a log of stations heard
in this activit y for s.w.l . awards. T hey use the
same scoring system as the HTHers.

M ulti plier: Add the number of d ifferent co n­
tinents. countries. V E provinces a nd US sta tes
worked. Yo ur own state /country can be claimed
as a multi plier. KH and KL count both as a
sta te a nd DX. Sum to tal of above is your m ulti­
plier.

F inal Score: Add the accumulated QSO po ints;
add your total multipl ier. Multipl y tot al QSO
poin ts by your total m ulti plier.

Awards: l st , 2nd and 3rd place cert ificates for
the wo rld. each continent. country. US slate a nd
VE province . Plue 30 Trophies for m an y dif­
ferent categories o f C Heers. HTHers and SWLs.

Frequencies: ( Plus or minus 10 kc. ) c .w.­
3575. 7030. 14075. 2 1090. 28090. a.m. 38 10.
7235. 14230. 2 1330. 28800. (OX 3675. 7075)
s.s.b.-3990. 7210. 14340. 2 1440. 28690. ( DX
3775. 7090) VHF- 50.3.

A detailed and accurate Jog and summary
sheet is requested . Inaccu racy in the scoring will

[Continued on page 1001

Be rtus Boeker, VE1AGH winner of the 19604 Bermud o
Amateur Radio Club contest a rriving in Be rmuda. L. to
R. Cynthia. Mrs. VEl AGH, Reg, VP9AX, AI, VP90C a nd
the p roud winner VE1AG H. AI and Reg a re President
and Vice President of the Redic Society of Be rmuda .

2 1060. 28060. a.m.-3995. 7260. 14230. 21310,
s.s.b.- 3975. 7220. 14290, 2 1410. Novices­
3735,7175, 2 1110.

Your log should show in this order: Date &
time in GMT, sta tion worked. RS / RST sent and
received. QSO number sent and received. county,
state or province. band and mode.

Include a signed declaration tha t all contest
ru les and operating regulations have been ob­
se rved and mail your entry no later than June
10th to : Colu mbus Amateur Rad io C lub. AU :
K4BVD. 1638 Forest Avenue, Columbus.
Georg ia. 3 1906.

Bermuda Coniest

Starts: ODO I GMT Sunda y. May 23 & June 6
Ends : 0200 GMT Mo nday, M ay 24 & Ju ne 7

Once agai n the Rad io Socie ty of Bermuda is
holdi ng li s a nnua l contest ope n to all USA a nd
Canadian sta tions. and once aga in the "Top
BA NAN A" in the contest will be the gues t of
the Society at The Elbow Beach Surf Club. You
and a guest can spend a week there and ha ve
not hing to worry about as they will also pick up
the tab on your airline ticket. Ho w about that.

I . Use all bands. 3.5 thru 28 mc.
2. Only single opera tor stations allowed.
3. Bo th c.w.• phone a nd cross mode contacts

permitted . one contac t pe r band wi th the same
sia lion.

4 . W /K a nd V E/VO stations will give a RS /
RST report. VP9 sta tions RS/RST re port plus
their Pa rish.

5 . Each completed contact counts 3 points.
6. Your m ultiplier is derived by the number

o f Pari shes worked o n each band. (A possible
total of 45.)

7. Final score: total QSO points mult ipl ied
by the Io ta I number of Par ishes from each band.

8 . There are no equipment. power or time
limita tio ns. _

9 . A certificate signed by H is Excellency The
Governor of Be rmuda will be awarded to the
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A three year subscriptian (new or renewal) to CO, The Radio
Amateurs Journal (no rma lly $13.00) PLUS this beautiful desk set
(reta ils $4.95) with your individual call letters engraved on lifetime
engraving plastic. The Pen and metal microphone are mounted on a
beautiful waln ut base . Size 3" x 4".

ALL THIS FOR THE SUM OF $15.00
P.S. If you do not wish a subscription the Desk Set is $4.95 Postpaid.

. --------- --------------------------------- ----------------- ----
CO Magazine
Desk Set Offer
14 Vanderventer Ave.
Port Washington, N.Y. 11050

Gentlemen:

Please enter a three year subscri ption to CO 0 New 0 Renewa l
and send me the beautiful desk set. Enclosed is $1 5 .00.

THE FOlLOWING CALL LETTERS !' RE TO BE ENGRAVED ON
THE SET:

Name _

Address _

City State Zip Code _

o P.S. I do not want a subscriptio n to CO but do want the Desk Set.
Enclosed is $4.95.
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LAST MINUTE FORECAST
Day-to-Day C onditions and Quality for M ar

Fo recast Rat ing and Quulity
(4) (3) (2) (1)

A A- II B-C C
Days

Above Normal : 6. 15. 18,21
Norm a l: I . 3·5. 7·9, 11-12,

14. 16·17. 19.20. 22. 201 .
27-28, 30-31

I::l e low Norma l : 2. 10. 13,23,
26 , 29 ,........ .... . . . . . C

Disturbed : 25 D

Propagation
BY GEORGE JACO BS,'" W 3ASK

E
XCEPT for an occasiona l daytime ope ning

10 so uthern o r tropi ca l a reas , few OX
ope nings arc fo recast for 10 meters d ur­

ing Ma y. Frequent sho rt-skip o penings between
d ista nces o f a pp roximate ly 7S0 a nd 1400 miles
should be possible . howeve r. a s a result o f in- :
creased spo radic- f. propagation. While ope ning
to fewe r areas than duri ng the winter mont hs.
ge nera lly good DX conditions a re predicted for
15 meters . During xtay. DX openi ngs on th is
hand sho uld take place du ring the da ylight ho urs.
wi th condi tions peaking during the ea rly after­
noon. F reque nt short-skip openi ngs between 600
and 1400 mi les a rc also predicted fo r 15 meters.
T wenty meters is ex pec ted to conti nue to be the
best band for DX during May. T he band is fore­
cast to o pen sho rt ly a fter sunrise. and good prop­
aga tion condit ions should prevail to one a rea of
the world o r a nothe r th ro ugh th e ea rl y evening
hours. When pro paga tion condi t ions a re normal
o r better. th e band may remain o pen to so uthern
a nd tropical areas well into the hours or dark ­
ness. N umerous sho rt-skip openings are fore­
cast for 20 meters. betwee n d ista nces of approx i­
mate ly 350 a nd 2300 mi les. Cond it ions are
expected to peak on 20 meters du ring the late
a fternoon and ea rly evening ho urs.

A lthough fewer 40 meter DX openings are
predicted fo r Ma y. so me fa irl y good openings
sho uld be possib le from sho rtly befo re sunset.
thro ugh the hours of darkness. unt il sho rtly after
sunrise. Dayt ime shor t-skip o penings are pre ­
d icted for d istances between appro ximate ly 150
and 750 miles. with nighttime o penings extend­
ing up to 2300 mi les. and beyond . St atic levels
a re expected to be noticeabl y high er on 40 meters
d uring Ma y. DX cond itions on both 80 and 160
mete rs a re expected to decline during the month
as a result of seasonally higher static levels, in ­
c reased ionospheric absorption. and fewer hours
of da rk ness. During the dayli gh t hours. 80 me ter
sho rt-skip o penings should be possib le between
d ista nces of approx ima tely 50 a nd 250 mi les.
while 160 meter openings will be limi ted gen­
e ra lly to d ista nces less th an a ppro xim atel y 50
miles. D uring the hours of da rk ness. some 80
me ie r openings are expected for d istances up to
2300 m iles. and beyond. wh ile I flO mete r o pen­
ings sho uld extend up to 1000 miles. or so.
Occasional IflO meter o pen ings lip to 2300 m iles.
and to some DX areas of the world . may also
be possible on some nights dur ing the month.

- 11 307 Clara Street. Silver Springs. M d. 20902.

H ow To USE TH ESE CIIARTS

T he Inllowmg is an expla natio n o f the sy mbo ls
shown above, a nd instruct io ns fo r the u se o f the
CQ propag at ion pred ict ion s :

I-Ente r Propagati on Chart s on fo llo wing page s
under appropriate band a nd d istance o r geograph ica l
a rea colum ns. Read predicted times of band open­
ines at inters ec tio n o f both column s.

2- Following each predicted time of band opening
is a fo recast rating wh ich ind ica te s the rela ti ve
number o f days the ba nd is expected to o pen during
each month o f the forecast period. The hi gher the
rut in j1. , the more frequent the opening, as rotto v.. s :
(4 ) band open more than 22 days each month ; (3)
bet ween 14 a nd 22 da ys; (2) between 8 and t3 days;
( I ) less than 7 days.

O n the " Sho rt-Skip" C hart. whe re two numeral s
are sho wn within a single se t o f parenthesis, the first
a pplies to the shorter d ista nce fo r wh ich the fore­
ca st is m ade , a nd the seco nd to the greater di sta nce.
Note th e fo recast ra t in g for later use.

3-W ith the forecast rating noted above, sta rt with
the nu mbers in pa rentheses at the top of the " Last
Mi nute Foreca st " a ppea ring above . Read do wn the
table for a day-to-d a y fo reca st of propagat io n con­
d it ions in terms of Above Norma l (W W V rati ng
hi gher than 11); Norma l ( WWV rating 5-11): Below
Normat ( W WV rati ng 4 ) ; D isturbed (W W V rating
less than 4 ) . T he lett er sym bo ls (A-E) describe
reception cond itions ( signa l quality, no ise and fa d ing
levels ) ex pected for each day of th e month and have
the follo wing mea nings : A--excellent opening with
strona, steady signals : B- good opening, m oderately
strong signals. little fad ing and no ise ; C-fai r open­
ing. s ignals fluctu ating between moderately s tro ng
and weak; D-poor open ing , signa ls ge nera lly wea k
with conside rable fa d ing a nd no isc ; E-poor open ing ,
or none at al l.

4-Th is month' s P ropaga tio n Charts are based
u pon a transmi tt er powe r o f 75 watts c.w.: 150 watts
s.s.b .. or 300 wa tts d .s.b .• into a di po le a nten na o ne
quarter-wave above grou nd o n 160 , ~O a nd 40 meters
and a ha lf-wav e above ground o n 20, 15 and 10
meters. Fo r ea ch 10 db increase a bove th ese refere nce
levels. reception qu ality shown in th e " La st M inut e
Fo recast " will improve by o ne level; fo r each 10 d b
lo ss. reception will become poorer by o ne level.

oS- Loca l St andard T ime for th ese pred ictions is
based on the za-nour system.

6-T hese Propa gation Chart s a re va lid th rough
J u ne 30, 1965 . These C harts a re pre pa red from
basic propagation data pub lished mo nthly by the
Centra l Rad io P ropa gatio n La borato ry o f the
Natio na l Bureau of Standards, Bou lder. Co lorado.

The CQ Pro paga tion Cha rts conta ined in th is
month's column incl ude predictions fo r sho rt­
skip o pen ings be tween d istances of 50 a nd 2300
mi les, for May and J une. 1965. Fo recasts ce n­
tered on Hawa ii a nd Al aska a re a lso included
in thi s month's charts. DX Pro paga tion C ha rts
for May a ppea red in last mo nt h's column. In­
struc tio ns for the correc t use of these C harts
appear d irect ly beneath the "Last Minute Fore­
cast" at the beginning of this colu mn.

VHF Ionospheric O pe n ings

A considerable increase in sporadic-E propa-
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The yea rly mean value for 1964 was 10.2.
T his was the lowest yea rly mean recorded since
1954. a nd ind icates ve ry strongly tha i the mini­
mu m of the 19 th sunspo t cycle occur red d uring
1964. 73. George. W3A SK

Sunspot Cycle

The Zurich Solar O bservatory repo rts a
month ly mean suns po t number of 14 for Febru­
ary. 1965. This re sults in a 12-month smoothed
sunspo t num ber of 10 cente red o n August , 1964.
(Sola r acti vity appears to have remained prac­
ticall y cons ta nt d uring th e th ree-month period
J une-A ugust , 1964 . ) A smoothed sunspot nu m ..
bcr o f 15 is predicted fo r May. 1965 .

The Zurich Obse rvatory has publi shed rece ntly
the officia l monthly mean suns po t num bers for
19M. as follows :

gatio n is expected to re sult in occasional 6 meter
o pe nings during Ma y. Openings of thi s type are
most likely to occur between 9 A.M . a nd I P .M .,

and between 5 P.M . and 9 P.M ., Local Standard
Time. between dista nces of approximately 1000
and 1400 miles. OX openings between sta tions
in the sou the rn pa rt o f the United St ates a nd
C en tral America may be possib le on 6 meters
as a result of sporadic-E propagation.

The A q uarids, a fairl y la rge meteor shower.
is expected to occur during the first week of
May. Millions of meteors may enter the ea rth's
a tmosphere during th is per iod. making possihle
some meteor-type ionospheric o peni ngs on 10.
6 a nd 2 meters.

While a urora l ac tivity is genera lly at a ve ry
lo w level during May. some displays may occur
during pe riods of below normal or di st urbed
ionospheric cond itions. During such periods. 6
and 2 meter propagat ion ma y often be possible
fo r d istances up to a pproximate ly I:! OO miles as
a result o f reflect ion or sca tter f ro m ionospher ic
patches produced by the auro ra l di spla y. C heck
the " Last Minute Fo recast " at th e beginning of
th is colum n for periods during May that are
likel y to be below normal or d isturbed.

Jan 15.3
Feb. 17.7
Mar 16.5
A pr 8.6
May 9.5
J une _. 9 .1

JuIy .
Aug. . ,
Sept. .
Oc t. _
No v. . _
Dec.

3.1
9.3
4.7
6. 1
7.4

15. I

A LASK A
Opl'n ill l<S (iiren 111 GMT ·

H AWAII
0 fJ l'lIillXs G iven in Hawaiian S tandard "f i /ll t' t

15 ]0 40 8M160
TO: steters ,\ l etl" S M eters Meters

E astern Nil 21-00( 1 ) Nil Nil
USA 00-02 (l l

02-04 ( I)

Cen tral Ol-OJ (1) 13· 16 CI ) (19.. 12 (I) Nil
USA 21..QO (I )

00-03 (2)
OJ-05 ( I )- -w ester n 0 1·03 (I) 15-18 (2 ) 10-14 (l) N il

USA 18·00 CI )
00-02(2 )
02-05 (J )
05-07 ( 2)
07·15 (I )

10· // 5 ]0 40 8011601:
TO: .\f e/f'n M eters M eters .\f f'lO S

Eastern 12- 15 (I ) 04-05 (1 ) 111 ..20 ( 1) 20.2 1 (I)
USA 05-o7(2) 2o.2J C:'I) 2 1-23 (2)

07-14( 1 ) 23-02 CI ) 23-01 (I)
14-16 (2) 2 1-2.1 (l )t
16-18 ( 3)
18-19 (2)
19.21 ( 1 )

Central {)lI· 15 ( 1 ) OS .()8 ( 2J 19-20 ( 1 ) 20.2 1 (1)
USA 15· 18 (2) 08-14( 1 ) 20.2 1 ( 2) 2 1-00 (2 )

I Il·20 CI ) 14·1 6 (2) 21-0 1 (3) 00-02 (I)
16-19 (4) 0 1-02 (2) 22·00 (l)t
19-21 (2 )
21-23( 1 )

w estern I)- Ill ( I) t 04-06 l I ) 17- 19 ( 1) 19· 20 (1)
USA 09· 1.5 ( I) 06-11 (2 ) 19-20 (2) 20-2 1 (2 )

15·1 8 (2) 11.. 15 (3) 20-02( 4 ) 2 1-02 (3 )
18·20 (I) 15.. 19 (4) 02·04 ( 3) 02.()3 ( 2 )

19-2 1 (2) 04-05 (2) tlJ-05 ( I )
2 1..23 ( I) 05-07 1I ) 21-02 (I It

•· G M I', o r Z ttme IS 5 ho urs (1IIt'Cld o f EST; 6 hours ahead
0/ CST; 7 hours ahead of MST; K hours tl JI t'ml o f PS T; and 9
hours ahead of A laska n Standard T ime in the zone be­
tween Skagway and 141 degrees we st lo ngitu de , etc .
tnuwauan Standard T ime is 5 hours hl'Jl illC1 EST; 4 hours
behind CST; 3 hours hehind M ST; 2 hours behind PST ; and
10 hours bf'h im/ GMT _
s fndlcate s possible 10 mete r o pen ings.
Undicah:s possible 160 meter openings.

AT P ATH MID-POINT
(24-HoUR TIM E SYSTEM)

B and Openings Gh'ell ill L oc,JI Standard Time

May-June. 1965

CQ SnORT·SKIP PROPAGATION C HART

n alld 50·250
I

250-750 750·1300 t soo-rsoo
( .... , t'urs) M ilt's ' lill's .\f ill's .\f ilr s

10 Nil 07-09 (0-1) 07-09 (1) 07-09 (1 -0 )
()q· 13 (0-2 ) 09-13 (3 ) 09- 13 (3-0)
D - 17 (0-1) IJ· 17 (1 ·2 ) 1]·2 1 (2-0 )
17~2 1 (0-2 ) 17-2 1 (2)
11·23 (0. 1) 21-07(1 )

15 Nil 06-09 (0·2) 06-09 (21 06-09 ( 2-0)
09-13 (0.3 ) 09· IJ ( J ) 09-13 (3-0)
13- 17 (0-2) 13-17 (2) 13·17 (2-0'
17-19 (0.3) 17-1 9 ( 3) 17- 19 (3-1 i
19-23 (0.2) 19-23 (2) 19-23 (2.()
23·06 (0. 1) 23-06 ( 1 )

20 Nil ()6.()9 (0.2 ) 06-07 ( 2 ) 06-07 (2 )
09·16 (0-4) 07-09 (3) 07-09 0 -2 )
16-20 (0-3 ) 09·1 6 ( 4) 09- 1~ (4-:q
20.23 (0-2 ) 16·20 (3-4) 15-20 (4 )
23-06 Co-1) 20.23 (2) 20.23 (2)

23-06 (1 I 23-06 (I)
40 07-09 ( 0.2 ) 07-09 (2) 07·15 (2- 1) 07- 17 (I -O )

09-15 (I ~·O 09- 1~ (4·2) 1~·17 (3· 1) 17·19 (2- 1 J
1 ~ -1 9 (2-4) 15-17 (4-3 ) 17·19 (4-2) 19 '()2 ( 4)
19-21 (1 -2 ) 17· 19 (4) 19-21 (4) 02-{)4 (2-J 1
2 1-23 (0- 1) 19-2 1 ( 2-4 ) 21-23 (3 "'0 04-06(2 )

2 1·23 (1·3) 23-02 (2-4 ) 06-07 (2· 1 )
23'()7 (O-2) 02·07 (2)

80 07-10 (4) , 07· 10 (4· 1) 07-0 11 t I .Q ) 07- 11( ((I I
to-r s (4..3 )1 10.16 (3-0) 08-16 (0) IK-19 ( 1-,1/
18-22 ( 4 ) 16-18 (3-1) 16- IK r i -o i 19-20 ( 1 )
22-01 ( 2-4 ) 18-20 ( 4-2) 18..20 (2.. 1) 20·22 ( J·2 )
01·0~ (1-3 ) ~O-o l (4 ) 20.22 (4·3) 22..01 (4· J )
05-07 ( J) 1 01•05 ( 3) 22-0 1 (4) 0 1-05 (3·2 )

05-07 (3-2) Ol -O~ (3 ) 05-06 (I)
05-07 ( 2-1) 06-07 ( 1-0 )

160 05·07 (4-1 ) 05-07 ( I) 05-07 ( I.() J 0~-07 (0 )
07-09 (3-0) 07· 18 (0) 07- 19 (0 ) 07-20 (0)
09-18 (2-0 ) IK·1 9 (1·0 ) 19-22 (1 ) 20-00 (I )
18-20 (3-1) 19·20 (I) 22-00 (2-1) 00-02( 2)
20.22 (4·2) 20-22 (2-1 ) 00-03 (J-2) 02-03 (2·1)
22-0~ (4·3) 22-00 (J-2 ) 03-05 (2- 1) 03-05 ( I)

00-03 (3)
OJ-05 (3-2 )
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USA·CA
PROGRAM

BY ED H OPPER,- W 2GT

A
THOUGH Fred Woodley. VE3-9301 (er­

roneously listed in our records as VE2·
9301) was the 5th s.w.1. to merit a USA­

CA·500 Award. he is the one and only s.w.l. to
earn U5A-CA-IOOO and now he is number ONE
s.w.L to receive not on ly USA-CA· 1500 bu t also
USA-CA-2000 and USA-CA':!500. congra tula­
tions and our regrets for ca lling him VE2. Fred
has done a bang-up job on corralling awards. he
has 215 and is all set for an additional 40 as
soon as he can find time to prepare the necessary
applications .

Other awards and endorsements. issued up to
Ma rch Sth ( My birthday) a re as foll ows :
Charles. WOJWD. USA·CA·2500 #7 Mixed.
USA·CA·2000 # 15 All 7 me 2X s.s.b.. USA·CA·
1500 #29 All 7 me 2X s.s.b.. and USA-CA-1000
# 69 All 7 me 2X s.s.b. Carl. WO KZZ. USA·CA·
2000 # 14 M ixed, USA-CA·1500 #27 All 7 me
2X s.s.b. and the..e are it I for North Dakota.
Geo. K8VSL received USA-CA-2000 # 16
~1 ixed. The othe r two USA-CA-1500 endor..e­
meri ts Were for WOV F E and W2CYB / 2 for
mixed operations. The other five USA-CA-lOOO
awards went to WOVF E. WA~CLR . W9UX.
K~VR I and K ICX P / WI BHV for mixed opera­
tions. Ha lf of the ten USA-CA-500 awards were
for mixed. but W9 UX got All c.w.• W9CT A
All 2X s.s.b.. K5M O F All 7 me. W9UZC All
Phone a nd FG7XL All Phone.

The County Hunte rs ' Ne t

Cliff. K9EAB writes-·'. . . In August 1963 .
Otts Be ye r. K8C IR. Earl Ha rr ison. K9UTI and
Lou Braun. K8I QB. gathered on 7.223 and began
calling: for mobile check-ins from needed coun­
t ies. thus began the Cou nty Hunters' Net.
Short ly therea fter. K9EAB joined the group a nd
K8C IR . K9UTI and K9 EAB took regular shift..
as Net Control. At first. mobiles were few and
"regulars" numbered 10-12 each day. The Net
opened at 1300 G\IT and operated till all hours
o f the evening, depending on band conditions
and mobile availabi lity.

"Throug h the dedication of the Net Controls
a nd the energy of the regulars. mobiles we re
sought out and brought to the net frequency .
Attendance grew and severa l mobiles became
a regular part of the daily activity . . . 7 days a
week! ~tan y mobile operator.. who checked in
to be good fellows. offering new counties. soon
became hunters and joined the fun . It was not

·10) Wh in man 51., Roche lle Park, New Je rsey, 07662.
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uncommon to pick up 30-50 new counties in a
day-and no wonder. with 10-1 5 diffe re nt
mobiles checking in from all poin ts du ring the
day. Soon. planned ex ped itions grew from in­
terested partici pants, striving to ac tiva te ra re
and uninhabi ted counties. Here was a n exciting
quest which took the place of the lacking DX
activity. The net offered universal appeal to cer­
tificate chasers. DX hounds. rag chewers. traffic
men and to the limited-time operators. Some­
thing always sti rring on the County H unte rs' Ne t.

"T he part icipation in th e County Hunt ers' Net
is the story of ha m rad io : for exam ple. some of
the long-time "regulars" are: a minister in Texas.
a TV repairman in Oklahoma. an X-ray engineer
in orth Dakota. a dog food salesman in Ohio.
an electronic equipment representative in Ind i­
ana. a Federa l Labor Media to r in the Carolinas.
a City Manager in Kansas, a shoe sa lesma n in
Nebraska. TV Stat ion enginee rs in Missouri. a
truant officer in Florida, a n a ir condi tioni ng
jobber and his wife in Louisiana . a priest in
~Iichigan. di ..tributors of western goods in New
Mexico and Colorado. an automotive supply
representative in the entire south-east . . . and
so on to a total exceeding 50 . . . all on the ball
for new counties fo r Net me mbers.

"Generally. the Net ope ns with a few of the
boys rag-chewing and clearing up the freque ncy
. _ . J:!50-1300 GMT. By the way. the group
voted to change their customary frequency on
~Iarch I from 7.223 to 7.233. for a one month
trial. Reason : foreign broadcast on Net fre­
que ncy. If it wo rks out O K. 7.233 will be pe r­
manen t officia l freque ncy . .. if no t sa t isfac to ry,
Net will retu rn to 7.223 on A pril I. As soon as
the first mobile checks in. the Net Control ta kes
over and all calls and check outs are through him.
He prepares a li..t in the order ack nowledged and
this is his work sheet. Each person is given his
chance. in proper order. to con tact those being
offered. Sometimes. two or three mobiles will be
"run" sirnul taneousfy. Mobile operato rs wh o
collect counties are given first chance . An yone
can check into the Ne t when Net Control asks
for breakers. Approved regulations apply with
'. minimum report of 3.\3 required for an ac­
ceptable contact. No "help" on signal reports
is tolerated. When Net Control must leave. he
passes list to his successor. T here have been
nu merous outgrowt hs from the County Hunters'
activi ty. As mentioned. expedi tio ns develop with

USA·CA HONOR ROLL
3000 1500 KICXP I

K9EAB 1 NOVrE 26 WIBHV 71
N0KII 27 SOOW8CYB /2 "2500 W0JWD 29 W9UX ......... 456

WOJWD .. J VE3·930t 30 W9C TA ..... m
VE3-9301 8 W7TDK 45.

1000
W7Wll 459
1(5MOF 460

2000 weVH 66 W5EJT 461
WOKII 14 WA4ClR 67 KIOOJ 462
WOJWD 15 W9UX 68 K3BNS 463
K8VSl 16 WeJWD 69 W9UIC 464
VE3·9301 17 K4V RI 70 FG7Xl 465
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these less active counties. Sec CO!'lTEST CALENOAR
by Frank Anzalone. W IWY. for details.

Flor ida Ha m Directory

Mention must be made of the wonderful work
that so many clubs are doing and this month a
BIG T HAN KS to the Amateur Rad io Club of
F lo r ida for all their fine cooperation and help.
Among the many fi ne th ings they are doi ng is
the Florida lIam Directory . They have now pub­
lished the 2nd ed itio n whic h lists ove r HOOO
Florida Ha ms alphabetically by Call. with full
address and COUNT Y. and a lso listed alp ha ­
betically by name. The first edition of this fine
Ham Directo ry was printed just a year ago and
was an idea in conjunction with USA-CA for
COUNTY listing. Also listed are F lo r ida ets.
Florida Rad io Clubs. GMT conversion chart as
well as data on their four awards. It would seem
that many leaders wou ld desire a nd ha ve good
use for this Ham Direc to ry and they can he
obtained fo r $3 .00 from th e A mateu r Rad io
C lub of Flo rida . Box 7326. Eucl id Stat ion. St.
Petersburg. Fl orida.

Lette rs

D ua ne. K2PFC writes-"I f the boys will write
telling me what rare counties they need in Penn­
sylvania. I will plan on getti ng 10 them . portable
on 7034 kc. the first week in Ma y. We pla n to
work our way towards Ha rr isburg for the trailer
show."

Paul. W8C XS writes- ".. . I have tr ied to

promote the US A·CA Program in a small wa y
by making contacts availab le in some of the
more inac tive M ichigan Counties. So fa r I have
o perated po rt able in 45 Mich igan Count ies. Here
is my spring ex pedit ion schedu le-s-May 15.
Emme t Cou nty; May 16. C ha r levoix County:
May 22. Cheboygan Coun ty; Ma y 23, Luce
County; a nd June 5-6. M anistee County . M in i­
mum operating ho urs on 7030 kc is 1600-2100
GMT; o n 14075 kc 2100-2230 GMT. Additiona l
evening operation when possible on 3575-7030
-- 7223 or 7233. All these are rare and were
foremos t on 50 county want lists received fro m
the 75 H unters on my notification mailing list.
I have been ex pedi tioning for 3 years in the
su mmer time and enjoy it very much . T he rig
runs 200 wa tts. d ipo le a nte nnas lip in trees in
State Parks. gaso li ne power p lant . se tup o n
picnic tables o r the back sea t of my 2 doo r
sedan ca r. Mostly a o ne o pera to r deal. but oc­
casionally have a second operator. With all tha t

- .-
Th e Preside ntia l Awa rd

,. '.. ..

Work ed All Flo rid a Cou nties
Ru les in CO April

routes planned to cover counties without ama­
teur activity or counties most needed. Several
vacations have been planned with an eye to the
H un ters' needs. A picture album of Net regulars
is in constant circulation among the Membe rs
who add their own snapshots wit h notations and
pass it alo ng to the next on the list . A few of the
mo re generously endowed. spend their vacations
trave ling counties and at the same time visi ting
fellow mem bers.

"The QSL prob lem became a pparent ea rly and
a way wa s devised to assist the mobile operator
who often became obligated to confirm from
100 to 1000 contacts! Obviously he did not have
the time nor the money to handle a job of this
size .. . and unless relieved. the mobile operator
would be forced to avoid the County H unte rs'
Net A county H unters' QSL was drawn up.
these are filled out by the fixed stat ion. self­
addressed and stamped-if more than one is
needed . a s.a.s.e. is su ppl ied for the re turn of
the ca rds. This go t the job do ne a nd put the
job a nd cost o n the beneficiary. These ca rds
were procured in large num bers by K9EAR a nd
were made avai lab le to County H unters-500
for 3.00. post paid .

"As a side ligh t a nd an example of how the
County H un ters' fever affects some of its pa tro ns.
my father. \VA9DC Q. ran an expedition Febru­
ary 15- 19. through M isso uri. Oklahoma. Texas
and returning through Arkansas and M isso uri.
He trave led 3200 m iles and had R50 QSOs from
115 coun ties! His tr ip pa rt icu larl y covered many
of the inactive and off-the-road counties in west
and sou thwest Te xas.

" Anothe r o ffspri ng: Last year. K9 UT I con­
ce ived th e idea for th e Presidential Awa rd . It
was presented to the County H unters who made
dona tions to get the job started . K9 EAB was
commissioned to do the jo b. A professional
art ist in Berwyn. Stanley Gorsk i. drew the
Capitol background and soon the beautifu l
Presiden tia l Award became a reality. sponsored
officially by WSNXF-K8CIR-K9EAB-W0MCX.
Ho pe your readers will enjoy this story of the
County H unte rs' Net ." C liff. K9 EAO"

Georg ia QSO Party

G eorgia QSO Party M ay 16·1 7 sponsored by
the C olumbus Amate ur Rad io C lu b. Fine time
to catch so me of those needed a nd rare Georgia
Coun ties. There will be some special expedi tions
as well as ma ny fixed stations active in some of
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To finish what I sta rred. on page 85 of CQ
for March. about the Radio Sodel) ()f G rea l
Britain awards. one important fact was left out .
pre-war as well as post -war ca rds may be sub­
mitted as proof of contact or reception. I have
a few copies of their ru les and regulat ions which
m ay be had fo r se ndi ng a n s.a .s.e. Shown is one
of the ir a wards. bu t th e new Commonwealth
DX Ce rtifica te is not shown as thi s is a hand
produced document o n vellum. each o ne drawn
indi vidua lly for the applicant. but it is s im ila r
10 the Empire DX award shown in the Ma rch
column.

T he 12th Annual ":\ lichiJ:an Week" Award
will be availab le for contac ting F IVE Michigan
hams during the wed of Ma y 16-22. Exact ap­
pl ica tion details are no t yet available hut may
be obtained from Mich iga n ha ms contacted
during " Michiga n Week ."

The Presidential A ward is available to A LL
Amateur Rad io Operators and s.w.l.s throughout
the world. wit h no restrictions as to time, bands.
modes. mobiles. etc . . .. To qualify you need
confirmed contacts with stations operating in
C O UNT IES of the United States bearing names
IDENT ICALLY T H E SA~I E as names of Presi­
dents of the United States. such as Lincoln.
Adams. Washington. etc. There are 244 such
Counties in 40 different Stales. as listed in you r
USA-CA Reco rd Rook . QSL cards mu st be in
hand for all contacts claimed. but do not se nd
QSLs. GC R ap plies. Basic Award Class () re­
quires 50 Counties in a M I NI~ I UM of 10 Slates:
C lass C for 100 Counties in a mi nimum of 20

Worked All Massa chuseHs Coun­
ties. Rules in CQ April

States: C lass B fo r 150 Coun­
ties in a minimum of 40 Sta tes.
Send li st showing C lass or
Classes being claimed. Calls of
Sta t ions worked ; list ing a lpha­
betically by States a nd Coun­

ties. Fee is $1.00 or 10 IRCs for BASIC
AWAR D. endorsements are free but when
requested separately, an s.a.s.e. or I I Re is re­
quired . Send applications to Presidential Award
C / O ClifT Corne. K9EA B. Custodian. 711 West
McClure Ave.. Peoria. Illinois 61604. Since June
1964, J 17 of these awa rds have been issued.

The Ra zo rback Award offered by the Amateur
Radio Club of the Uni versity of Arkansas. Inc..
Room 802. Science-Engineering Build ing. Fay­
etteville. Arkansas. U.S. a nd Ca nad ian Amateurs
require confirmed contacts with 25 Arkansas
Amateurs. of whom 5 must be members of this
C lub O R 10 members of the Club. Send QSLs
with 501" ha ndl ing charges in sta mps or currency,
Ca nadians send 3 IRCs. Foreign Am ateurs re­
quire contacts with 5 members of this Club­
no QSLs or ha ndl ing charges. just se nd a log
of the Club QSOs. Incidentall y. the "razorback"
is a type of fierce wild pig which is thought to
have formerly inhabited this area . It is now
the symbol ic mascot of the University of
Arkansas. where it identifies the student body
in sports events, etc. ~lany amateurs in the
Fayetteville area are Clu b members.

The :\'e"port County Radio Club Certificate
may be obta ined free of charge for working
FIVE members of the ewport County Radio
Clu b. Send list of sta tions worked to Robert Bass.
K IVQO. Box 85. Seamans Church Inst itu te.
Newport . Rhode Ivla nd. Active members are :
K IVQO. YQP. VPK. TAQ. PTV. US D. IRK.
Me T . LRR. l QM . AUN. W IWLG, TXL. l FF,

[Co1l,i1lued 011 page 101]
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Worked New Ham pshire Cou nties
Rules in CQ April
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The Worked Fiftee n Maui Stations

eq uipment to carry along. there
is not much room for passen­
gers. Hi. Kind ly me ntio n the
12th Annua l t'Michigun Week"
Awa rd ."

'-

.__ .....---_.-- - - -
c. ...~ _-_. _._--- - ---

\\lItH.. HlllH
IItm H II I I\l \l I I \ t \t til

I.hl" •• u. n " I •. U " 1111 ,1'

•
The Newport County Rad io Club

Certificate

The Razorback Award Worked The Brit ish Co mmon­
wealth. Rules page 85 CQ Ma rch
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Fig . I-Printer Rece ptlc n of Siemons-Hell System of

F.S.K.

available to radio amateurs in this country. (If it
were. it would have to be availab le at the present
low prices we P3Y for used. obsoleted. Teletype
gear.} Technically. the Siemans-HelJ system
would be classified as an "odd-ball" system.
therefore it would be relegated to amateur f e­
quencies above 410 xtc.

Hecto r Posada T rujillo. HK4BD. is an elec
tronics engineering stude nt in the Javeriana Uni­
versity in Bogota, Columbia, and is President of
the Rad io Club there. The club is presentl y mak­
ing tests using a Siemans-Hel l T ransm itter "S"
(T send 62a). a Siemens- Hel l Printe r "F" (T
empf 40a), and a Siemans Amplifier-Detector (T
verst 32a) . Radio tra nsmissions are being made
on a Philips 50-watt h .f. transmitter. Hector
would like to know. first of all. if there is anyone
who could receive. at least. their test transmis­
sions from Columbia; and secondly. where could
they obtain copies of bulletins or magazine
articles on this subject. His address is: Unive rsi­
dad Javeriana . Apartadc Aero # 2 1522, Bogota,
Colu mbia. S.A. Drop me a line or write to Hector
directly if you have any information on thi s in­
teresting system.

RTTY Procedure

We haven't said too much lately about the
putrid signals and the crummy operating pro­
cedure ob..erved on 20 and 80 meters this past
year or so. It seems that every year. at least. we
have to devote one column to standa rd operating
procedure. even though that subject is covered
in the New R TTY Handbook. For example, old­
timer W0LFH of Algona. Iowa. writes us : "One
th ing bothers me is whe re did this habit of the
RTTYers saying. ·C W IDENTIFICATION T O
FOLLOW' co me from? A lot of the felle rs tha t
can't even type very well go to all the trouble
of sending it and take up most of the transmis­
sion doing it. To me it looks unnecessary. If you
are printing the feller . you know tha t when he
stands by. the c .w. is bound to come, to be legal.
The above bugs me about as much as the feller
who leaves my carriage in the middle of the
page:'

No fur ther comment IS necessary by your
nr-rv Edi tor.

The AN/SGC-l

T he latest piece o f milit ary surplus Telet ype
termina l equipm ent to a ppear on the surplu..

3620 kc
7040 kc
7140 kc

14.090 kc
2 1.090 kc
52 .60 me

146.70 me

RTTY

Nets centered on frequencies given: op­
eration usually + Iu kc on h.I.

80 meters .
40 meters .. .
40 meters (narrow shift) . .
20 meters .
15 meters .
6 meters .
2 meters .

B Y RON H . KRET ZMAN,* W 2JT P

RTTY O p erating Freq uencies

R
ADIO printer operation is not always b)'

means of the 5-le\'el Teletype code that
we use. and as specified by the FCC.

Most RITYe rs are aware . too. of the fact that a
different teleprinter code is used in Europe by
radio amateurs. and that still other codes a re
used commerciall y both in th is country and in
other cou ntries. (We covered th is business of
di fferent codes in fine de tai l in the April 1958
RTIY Colum n in CQ.) Man y of you are now
becoming aware of the ever-increas ing use of
an 8-level "computer" code where teleprinter
machi nes are used as read-out devices in data
transmission systems.

The Siemens-He ll System

RTfYers in this country are no doubt un­
familia r with still another method of radio printer
transmission and reception called the "Hell"
sys tem. T his system is of Germa n origin and the
machines are made by Sieman s. Transmission is
initia ted from a ke yboard, not unlike that of a
teleprinter machine. Reception is in the form of
a print-out of the letters on tape . The tape is
just a bit narrower than tha t wh ich we use. and
the letters are duplicated, one above the other.
(Fig. I shows the a ppearance of the Hel l-ta pe. )

Since the Siemans-Hell system is a frequency­
shift system. in so far as radio transmission is
concerned, we have been asked before. by a
Mexican ham, and just rece ntly by HK4BD.
whethe r or not we could use it under present
rules and regulations of the FCC. First of all, we
would like 10 say that it doesn't make any differ­
e nce whether or not we are permi tted to use it
sim ply because no Siem ans-Hell eq uipmen t is

-431 Woodbury Road. Hunungton, N. Y. 11743.
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K3GAX at G I.n Burnie, Maryland . Ihe machine i, a
Mod. 119, the transmitte r is a BC-610, and the receiver

il a Super-Pro .

market. and in the hands of ~t A RS members. is
the AN / SG C- I, T h is is a combination send and
receive a.f.s.k. unit. II was designed to use 700
cycles as mark and 500 cycles as space. A 400 to
900 cycle band-pass input filler. which may be
swi tched in or ou t. is pro vided. The converter
part of this T U operates into a standard neutral
60 rna local loop.

The A N /SGC-I may be convened . with a
lill ie effort. to ope ra te with the standa rd tones of
2 125 cycles fo r mark and 2975 cycles for space.
Complete de tailed conversion data . by W2DX D /
6. is contained in th e February 1965 issue of
RTTY. th e monthly bulle tin of the RTTY Society
(If Sou thern Ca lifo rnia. Inc. T his publica tion can
be o btai ned by subsc ription for $3 per year via
W6A EE. 372 Warren Way. Arcad ia. Ca lifo rnia
9 1007 .

On the Bauds

KIY UY of Medford . Mass.. is now on 50.64
wi th tape Tuesdays at 2 130R. K 1LVV o f Dan­
vers . Mass.• is on SO. WIDDP of Newington.
Co nn. (!). is on SO with tape gea r. K IWA R. the
ROTC sta tion of w orceste r Polytech nic Insti­
tute. in Wo rcester. Mass.. is on 80 meters.
W IA OH of Darien. Conn.• works 20. W IOU F
of Norwalk. Conn.. is on 80.

W2TPM of Huntington Station. L. I. . has a
:\Iode l 19 wi th problems. W2SZ of T roy. N. Y.• is
on 80. W2PBG is on 20 with three new 2SSA
polar relays. W20YX of Vestal. N .Y.. uses tape
on RO. W21 DX of Westbury. N.Y.• uses narrow
sh ift o n 80. WR 2FWE of Neptune. N .J. . is on 20 .
WB 2CT U of Syracuse. N.Y .. uses tape on sO.
W 2KQP of Huntington. L. I.. uses a pair of 250­
T H's a t 600 wa tts with his Models 15 and 19.

W3 UQ X of Allentown. Pa.. and K4VZZ of
Kingsport. T enn.• both work 80. W6CE~1 of
Santa Barba ra. California. is on 20 meters.
W7V KO of Phoe nix. Ariz.. uses a 325-3 driving
a KW linear into a DB- 2-1 10 and -10 meter beam.
wi th Model 1-1 and 15 mac hines. T he T U is a
W2J AV-transislor un it and the receiver is a 75A-
4. A IT.63 / A rege ne rative repealer is also used .

K8YNG of Buckhan non. West Virginia .
stripped a gear in his "rusty" 'o le Model 26.
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KRR F U of New Philad elphia. Oh io. is o n 80.
WHNSO of Pon tiac. Mich.. uses ta pe on 80 with
a Model 19. WRSDZ of Toledo. Oh io. uses
" n -n-overtme" on his Kfienschmid t Model TT­
100. a ..... ital feat ure for au tos ta rt o peration."
WASlnlW of Detroit. Mich.. uses tape o n Xll.
KKD NV of Elyria . Ohio. abo works SO as does
\V8T~I O o f Fenton. Mich.. KHA NN of Ci ncin­
na tti . Ohio. W8L EW of Olmsted Falls. Ohio . and
K8IJL of De tro it. Mich igan.

K9DJW of M ontgomery. III .• is on 10. W9 EEL
of Anderson . Ind.. works 80 as does K9C~IW of
Elk hart. Ind. WAOFQA of Denver, Colorado.
has a Model 15 . an 5 X-100. a nd an " MU-I
Western" T U. (WJwt's IJwt?) WOFlK of Grand
Rapids. M inn.• is an RTTY-OBS sta tion. trans­
mitting bu lletins at 0 100 GMT T uesdays. T hurs­
days. and Saturdays. around 3625 kc.
KP.$AX~t runs ta pe gear on 80. with a terrific

signa l up to New York. DLIVR uses a 32S-3
with a linear am plifier. a S1J-4. a cubical q uad.
and a midget Siemans tape prin ter. ON-ID~ I

worked W2PBG on 20. O N4U N of Be ttelare.
Belgium. has a ~Iodel 28ASR with a 60-cycle
synchronous motor which he would like to swa p
fo r a series-governed motor. He a lso needs gea rs
for 50-band operat ion. VE3G K of Willowdale.
On t.. is looking for a machine . VO I EC of St.
Johns. Newfound land. has a TT4A /TG. a Model
19. and a CFA 1 fo r sa le. VE3SD is look ing for
a reperfora to r and a T D.

Comme nts

We are a lways happy 10 rece ive lette rs. par­
ticu larl y if they are accompa nied with a nice
glossy pri nt of an RTTY ham shack. Rut. if yo u
would like a pe rsonal answe r to some question
o n RITY. please enclose a self-add ressed
stam ped envelope with your leit er.

Have YO/I written you r ARRL Division D i­
rector yet to ask him just when W IAW is going
to begi n Offi cial Bulletin transmissions on
RT fY ? 73. Byron. W2JTP

o

" It 100'" IiI<. Jun iar hal been interfe rring with o ur
neighbar ' l TV reception again."



LOUISA B. SAN DO," W5RZJ

M
OTHER and daughter ham s are numer­
ous (God bless 'cm!)-but how ma ny
grandmothe r Igra nddaughter hams do

you know'? Thirtee n-year old Donna l ane is
WH6A UB. and it was her grandparents.
\VA6PT U and WA6QZA. who got her interested
by letting her ta lk over the ir mobi le rig when
she was nearly I I. T hen they bought her a key
and code oscilla tor, helped her with theory and
math. so that she got her Novice ticket and went
on the a ir. using a Gonset I.

When the Novice license expired it took some
int ensive study for Donna to get her General in
May '64. Now she is on 20 and 40. sideband o r
C.W. , with a Galaxy III transceiver most every
day after school and again from 7 to 8: 30 p.m.
During vaca tions she 's on all the lime. except
when her mom wants her for "certain other in­
terests!" Don na expresses regret over working
so few other young YLs. though she finds boys
galore. WB6A UB is the younges t member of
nA YLARC and also of the Oakland Radio Club.
Donna loves writing (hopes 10 be an autho r}.
and also enjoys art. coin collecti ng and swim­
ming. She is complet ing the 8th grade at James
lick Jr. High in San Francisco.

WA6PTU.WA6QZA

Donna's grandpa rents. WA6PTU and WA6~

QU . are Virginia and Virgil Schooley of Oak­
land . They got their lice nses in 196 t after listen­
ing to 40-meter QSOs on an a.m.-f.m. radio. fo l­
lowed by classes a t Oakland City College. Now
they have gone all -out for ham radio. hand ling
traffic. runn ing phone patches. etc. They belong
to the Oakland C D net . West Coast Noontime
Emergency Net and Army MARS. They also
are AECs for Oakland area and for Oakland
Radio Club (i t's station. W60T. is comm. center
for Oakl and Red Cross) . Both belong to Oak­
land R.C.. and Virginia to SA YLARC. and both
represent their clubs at Central Calif. Radio
Counci l. with Virginia bei ng secretary for second
yea r. They also serve on the Bay Area Hamfest
committee .

WA6PT U-WA6QZA are on all ba nds: they
opera te a.m.• c.w.. s.ab. and abo are on RTIV.
They use a Swan 240 in their car; an Invader
with Drake 2B at home QTH. a Galaxy II I trans­
ceiver. a GC-I05 for 2 meters. and for RTTY
they use Model 15 & 28 printers. Just to keep up

-4417 Eleve nth St., N .W ., A lbuq uerque, New Med ea
87107.

their good wo rk Virginia and Virgil are leaching
the code to Donna's sister Michele . aged 9.

Our tha nks 10 W7ZC fo r info on this FB fam ily
after he had QSO'd them all.

Pink-end-Blue Net

In mid -February the 7th area YL~ held anot her
of their now well-known pin k-and-blue nets: this
lime for Al ice. K7RQZ. of Bend. Ore. Gift !'> were
sent ahead to K7J PI, Betty, who handled pre­
shower corres pondence . At net time K7JP I.
K7KQC, W7HHH, W7J EC and W7DHK arr ived
a t K7RQZ's QTH with gifts and goodies 10 sur­
prise Al ice ! K7RFO. Ruth. was NCS. Alt ogether
30 YLs were on the net. plus Alice's parents (a t
W7GWG QTH ) and sister (at W7DAT's ). Held
on 3880 kc, it lasted a good two hours with
K7JPI and RQZ kee ping all posted on the man)'
nice gifts awai ting the new baby. Al ice's 5th jr.
01" (who should be well established in the Mc­
Cullough household by the time this is in print).

Tnx to W7NJS for the above info. and also
for sending us a copy of the full page spread of
pictures and story on the Portland Roses whic h
appeared in the Feb. 7th Oregonian, The Roses'
club call is K7UER and all me mbers pa rticipa te
in eme rgency wo rk. Among YLs pictured were
W7QK U. Don na (who holds trafficker's award
and BPL medall ion); K7ADI. Ruth (who
worked many hours in Red Cross emergency sta­
tion during the Christmas flood); K7PEE. Edith ;
W7NOK . Pat ; K7VFC. Ceci l (president of the
Roses ) ; W7NJS. Beth ( who alerted au tho rities
to Christmas flood conditions that led to cvacu­
arion of homes along Willamelle River below the
Taylor's home in Oak G rove ): and K7P EE.
Edith ( Roses secreta ry ): a lso O~1 K7PHP.
Wade. who is co-ord ina to r for AREC an d hal
worked o n man y rescue missions.

K6SDS-W 6TCN

K6SDS. Alice Zaruba. and \V6TC • Mary
Peffly (pictured here ). a re the mother and
mother-i n-la w. respectively. of K6POC. Joan.

13-year old Donna, WB6AU B, sta rted as a Novice at
age 11 with help from her grandparents, WA6PTU·

WA6QZA.

May, 1965 • CO • 89



K6 SDS, Ali ce (le ft) and
W6TCN , Ma ry (rig ht) are the
mothe r a nd mother-in-le w, reo
Ipectively, of K6POC, Joon,
who wal pictured in Apri l CQ.

who was written up in April CQ. It was Mary
who got Joan started in Ham radio. and she in
turn "went to work" on her own mother to get
her license. Mary is a long-time YL, having
earned her license in 1940. She was a charter
member of the L.A. YLRC and a founder of the
great-grandmothers award. She operates phone
on all bands and enjoys making and painting her
own QSL cards. Alice. K6SDS. recently retired
from the Los Angeles Board of Education. She
is active on 40 meters . Both Mary and Alice
operate from Pine Valley. a mou ntain commu­
nity eas t of San Diego.

KllZT Honored
On Feb. 20 K IIZT. Blanche. was honored by

\VRONE with an informal gathering of YLsl
OMs at the 1812 House in Framingham. T he
occasion was to present Blanche with the presi­
de nt's plaque, for serving as YLR L president
during 1964.

RMD Convention

The Colorado YLs will serve as hostess group
for YLs and YFs attending the Rocky Mtn. Div.
Convention to be held at the Ce ntre Denver
Motel on July 17-18. Sponsored by the Denver
Radio Club and cha irma ned by Slats, K0ATZ,
there will be an FA program, special rates at the
mote l. and lots of pr izes.

33. Louisa. W5R7J .

.- , • • • •-~- • •

WA6QZA, Virgil, an d WA6PTU, Virgin ia , g rand pa rents
of W86AUB, Donna, who helped her get a license.

Photo by W6ELW.

KIIZT, Blanch. , a nd OM Wei , 1<1 HTK, at the Feb . 20
informal ga thering of WRONE to hon or Bla nche a nd
present her the plaque a s YUlL' s president d uri ng 1964.
We 0 110 so lute Wes a s "Mr. Yl RL" for a ll his help to

Blanche in her yean of se rvice to our YL Leag ue .

Reciprocal Licensing In Great Britain

GREAT Britain plans to extend reciprocal licensing privileges to foreign rad io amateurs in
the near future .

On March 16. the subject of reciprocal licensing of radio amateurs was discussed in the
House of Commo ns. Mr. w allace. a Member of Parli ament. asked the Postmaster-General
if he will seek to negot iate reciprocal arra ngements with other count ries whereby vis iting
licensed radio amateurs may be allowed to engage in amateur rad io transmissions within
the cou ntry to be visited. The Postmaster-General rep lied, "Yes. subject to certain condi­
tions to be met. I shall in future grant licenses to engage in amateur radio transmissions in
this country to licensed radio amateurs who are nationals of countries which are prepared
to grant reciprocal facilities to UK licensed radio amateurs. I shall be shortly taking steps
to negotiate such arrangements." -W3A SK
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HAMMARLUND HQ·180A
SSB Coverage at its Best

Meets the most crit ica l requirements of Commercia l and
Ham operators for a general coverage receiver. Extreme
selec tiv ity in most crowded band s. Ba ndspread plus an
addi t iona l + 3 KeS vernier tun ing, tuned IF. Separate
linear detector for 5SB. No-fu ss t ie w. HX-50 transmitter.
115/ 230 V. 50/ 60 cps. Plus many other outstanding fea­
tures making this a great buy at $439.00 .

HAMMARLUND HQ·170A·VHF
Extended Coverage SSB Sp ecia list

" Get through" abil ity from 160 to 2 meters - ALL IN ON E
CABINET. Separate nuvistor front end on both 6 and 2
meters fo r a 0.3 microvolt sensit ivi ty at 10 db SI N rat io. A
receiver with excellent electrical and mechanical sta bility.
An exceptional value at $419.00.

HAMMARLUND HQ·ll OA·VHF
First 160 to 2 Coverage at Modera te Price

This receiver needs no add-on converters. Contained in thi s
compact package for superb sensi tivi ty and signal-to-noi se
rat io are separate nuvistor front ends on 6 & 2 meters. Ex­
pand ed am at eu r ban d sp read . Se pa r ate d et ec t ors f or

CW/SS B/AM. Va lue priced at onl y $229.00.

For a ham-to-ham tal k at Harvey see:

Roy-W2CF Richard-WA2FBH

Celso-PY4EH Ron-WN2MZI

Berl-K2 1BK

Abe-W2QOA

Anlon-W2KWY

Harold-K2QOP

Leo-W2LJA

Jerry-K2QPC

Jack-W2LZX

Joe-W2TBJ

Discuss Hammarlund wilh Ihe Hams who work at Harvey, where you get the besl in Ham equip­
menl and service. Complele pre-sh ip check-outs on request. Unique guarantee on equipmenl.
Liberal trad e-ins, Come, call, or wrile in. The World does. New York's leading Ham center, one
block from "Times Square".

OUR

103 WEST 43rd STREET I NEW YORK, N.Y. 10036 I (212) JUdson 2-1S00
For f u rther infor ma t ion . check number 56. on page 110
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it physically touches it and further advancement
of the pole piece physically pushes the armature
10 the right side making: contact with the right
hand contact (no. -t) as indicated by continuity
on the oh mmeter. Do not adva nce the pole piece
past this poi nt-jus t to the po int of contact Now
bad off the pole piece about one half of a turn
(more or less). When this is done the armature
naturally follows the left hand pole piece back
until the armature contact rests on the left hand
contact (no. 5 ) . The half turn back up of the
pole piece was sufficient to still leave a small
air ga p he twee n it and the a rma ture with th e
armature contact resting against the left ha nd
contact (no. 5) .

At this point you may leave the ohmmeter
connected across contacts I a nd -t or else place it
across numbers I and 5. Better still. if you have
two ohmmeters place the second one across
contact numbers 1 and 5. Advance th e rig ht hand
adjustab le pole piece towards the arma tu re. fast
at first . then slowly as it approaches the spacing
of the other pole piece. At some point in this
area the pull on the armature from the advancing
right hand pole piece exceeds the pull from the
left hand pole piece. When this happens the
armature contact (no. I) breaks continuity with
the left hand co ntact (no. 5) as ind ica ted by the
associated ohm me ter. The armatu re may swing
on across and make contact wit h the right hand
contact (no. -t) as indicated hy the ohmmeter at
the right hand side. or it may assume some
neutral posit ion in between contacts -t and 5.
depending upon how skillful you were in your
adjustments and upon the condition of your
particu la r polar relay.

If your work was do ne well a visua l inspection
should indicate that the space between the arrna­
ture and the adjustable pole pieces on ei ther
side is about the same and more important the
armature stands midway between the contact
points. Also. the armature will stick lightly
against whichever contact it is moved to by
means of a gent le push wit h a slender toot h pick .
It ma y be necessa ry to readjust the first pol e
piece ever so slight ly or maybe bo th before your
adjusted polar relay passes the "tooth pick and
st icking:" test. If it passes this test chances are
that the microammeter pointer will he resting
squa rely on zero when you plug the relay into
the polar relay tes t set. If it is not on zero. one
or the other, or possibly both pole pieces. will
have to be moved ever so slightly to cause the
meter to read zero. You can now finish tightening
the two knurled tension nuts. Be sure to hold
each pole piece capstan firmly in posit ion with
its adjusting tool while the tension nut is being
tightened or else it will also turn and all will
have to be done over.

T he 1- 193-A Western Elec tric Pol ar Relay
Test Set shown in fig. 67 was used to verify th e
adjustments on a number of pol ar relays. It
proved that one does not necessarily have to have
an 1- 193-A Polar Re la y Test Set to satisfactorily
adjust a polar relay.

[To be cOfllinueJ]

e ...... u ... _

W2KYM
WA2PFX
W3FYA
WA4JRO
WA4TVS
W5CZV
W5TJK
WA5DEJ
WA5FXD
KB6CS

TH ESE OM'S
HA VE RECENTLY
SWITC HE D TO A

444 MIC
W8MWG
W9CBT
WA9JIQ
WAlIWV
WB21HT
K~DYO

W~YQ

WA~FVR

WA~GTD

WAO'PB

, , notice their imp/'ovement
in intelligibility

and added punch ?
Shure Brothers, Inc.,

222 Hartrey Avenue, Evanston, III.
( unhE' r mfurma t iun , en..c k nu mber 4\1, o n IJlI &,e 11 0
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New from Philco:
an u -to-date handbook
for SSB Communications
Comprehensive treatment of SSB Systems
for the Radio Amateur. Sections of
SSB Modulation, Transmitter Theory
Receiver Theory, and much more. '
Price, on ly $4.50

Send orders with remittance to:
PHILCO TECHREP DIVISION DEPT. L
P. O. BOX 10, FORT WASH., PA. 19034

RTTY A-Z lirom page 66)
the relay and we are now ready to tackle the
adjustab le pole pieces- one at a time.

Pole Piece Adjustme n t
The two knurled tension nuts. associated with

the adjustable pole pieces. should first be
lightened slightly before one attempts to adjust
the two pole pieces. This tension should be just
enough to firmly hold the pole piece as it is
being adj usted . T he tensio n shou ld be increased
sligh tly with the advancemen t of the pole piece
10 its fina l resti ng position. If this is no t done
the pole piece will invariably shift when you
finally tighten up the knurled tension nut.

Again. place the ohmmeter across contacts I
and -t. Advance the opposite adjustable pole
piece (the one that is to the left side of the
a rma tu re very ca refu lly a nd slowly. As the left
hand pole piece is adva nced towa rds the arma­
ture it reac hes a point at which the armature
is attracted towards this pole piece. pulling the
armature contact to contact 5 (on the left hand
side). This is no 'A hat you are looking for at
this moment Continue to advance the left hand
adjustable pule piece towards the armature until
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Ian
Trade or No-Trade/Cash or Terms

SAVE BIG MONEY on
NEW CLEGG EQUIPMENT

~~
@ 0

STERMAN
ELECTRONIC ,..L­

SUPPl;y:::::......

TERRY STERMAN

W9DIA
Proprietor

"We 're moving soon to a bigger and better location, here

in Milwaukee. At our present location we're bursting at

the seam s with Brand New Factory-Sealed Equipment. It

would cost us too mucl'i to move our giant st ock s-so . .•

we're having this Giant Moving Sale, and passing the

savings on to you. Until we move, we 'll be trading wilder

than ever. If y'ou've been thinking about trading up to

some New E~uipment, now is the time to get our quote.

You'll never get a better deal! Use handy coupon below!

There is no o_bligation. "

~•••••••••••••~
I '.. •
I To, STERMAN ELECTRONIC SUPPLY •
• 4828 We ,' Fond d u la c Ave .• Dept . C •
• MILWAUKEE, WISCON SIN 53216 •

• I am inte reste d in the following new Items: •

I •
I •• --. .
• •• I have the following to trade: •

I •
• •I I
I •
I Rush me your SPEC IAL MOVING SALE TRADE· IN DEAL •

by return mail. J understand I am under no obligat ion.

I •
I N,me •
I Ad,,,,, •
I C;ty •

• z;p .
• State COde .

o Send latest Reconditioned Equipment BUlletin..

••••••••••••••

We stock the entire
CLEGG Line
STERMAN

ELECTRONIC
SUPPLY
4828 West Fond du Loc Ave.

MILWAUKEE, WISCONSIN 53216
Telephone (414) 442-4200

NOTE: Our lirm was lormerlr bown as

AMATEUR ELECTRONIC SUPPLY
We've chonged the nome ... THAT'S All!

VISIT our Bran(h Stores, lo(ated at:
6450 Milwaukee Avenue 19 Azalea Pk. Shopping (fr.

CHICAGO, ILLINOIS ORLANDO, FLORIDA
Phone (312) 763-1030 Phone (30S) 277-8231

For furt her infor ma t ion, check n u mber 45. on p ll. lle 110
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FILTER

o • •

No down paym ent
$17.00 monthly

WRL Charg·A·Plan

N o down payment
$21.00 monthly

WRL Charg·A-Plan

GALAXY III
8040·20 Meters

only $349.95

GALAXY V
80-40·20·15·10 Met e rs

only $469.95

NEW Reieetor NOTCH
Tunab le - Transistorized
- Powerful su ppression
of hetrodynes and QRM.
Use with any receiver or
transceive r. Just connects
between receiver and PM
speaker.

Monitor and improve
your CW. A must for
every CW operator.
Use with any trans­
mitter or transceiver.only $29.95

WRL GUARANTEES SATISFACTION!
YOU BE THE JUDGE AfTER A TWO -WEEK
fREE TRIA L • • • NO OBLIGATION. GALAXY
TRANSCEIVERS OffER YOU MORE fEA ­
TURES PER DOLLAR THAN ANY COMPAR­
ABLE TRANSCEIVER ON THE MARKET. 300
Watts SSB/CW Input. Best Filter Available .
Transistorized AVC / AUDIO/VOX • Most Com­
pact Transceivers With 5 or 3 band Full Cover­
age • New VFO Side View Dial • Selectable USB
or LSB • Portable For Mobile or Fixed Operation .
' WRITEFOR DETAILS ON FREE TRIAL OFFER!

NEW DELUXE CW MONITOR

WRL
" Go t Our J965 Catalog?"

FINEST SELECTION OF HAM
EQUIPMENT EVER ASSEMBLED

ALWAYS t he TOP
TRADE allowance

ALWAYS the best
in terms from

"the house the
h ams built"

leo I. Meye rson-WIIIGFQ
pres ident

WORLD RADIO LABORATO RI ES
3415 West Broadway
Council Bluffs, Iowa 51504

o send details on Galaxy fREE Trial offer.
o Ship CW Monitor for 0 Shi p Re je ctor for

$29.95 + postage. $34 .95 + postage.
o send 1965 Catalog 0 send Reconditioned

" Blue Book" prices

Address.s _

For fu rt her- inforRlKtion . ch..ck n u mbe r- 32. on PKlC~ 110
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RAY
1C9ICHW

Mgr. Moil
Order Dept.

Hit you are considering
purchasing, WITHOUT
TRADE-either Cash
or Fi nanced-any NEW
Equipment, Antennas,
Towers, or Station Acces­
sories, etc.-You will want to
get our Special NO-TRADE
MOVING SALE DEAL. You
know that the Manufacturers
would frown upon our adver..
tising a Discount, •• So, tell us what
you are interested in on the Coupon
below, and we'll call you Long Distance
(at our expense), to let you know
how we can save you BIG MONEY.
You are under no obligation! Sorry,
we cannot accept Collect Calls-we'll
call you,"

NEWSS
BOOSTER

FOR
VENUS

II

II

1111

THOR

•...

~r ;
~ - -

Th e a b o v e monthly payments are
show n for $S.OO down-regular price­
no t rad e-for 36 months,

Of course if you purchase during our
GIANT MOVING SALE-Trade or No­
trade ••• your monthly payments will
be less.

VEN US

•

NEW!!
for 2

Meters

•••••• ••• •• •
• •

..-

SQUIRES­
SANDERS

1.:;'::";'_ - SS· IR Receiver (32.13) $895.00
. , • SS· IRS Speaker (1.08) 35.00

55· IR SS- IS Silencer (4.69) 135.00
S5· IV Scanner To be announced
SS- IT Xmtr. Tobe announced

CLEGG

Zeus Xmlr. (26.72) $745.00
InterceptorBRec'(17.69) 495.00
Allbander Tu ner (4.51) 129.95
22'er 2m Xcvr. (8.46) 239.50
99'er 6m Xcvr. (6.31) 179.95
Thor 6 RF Unit (9.20) 260.00
Thor 6 AC Sup. (4.87) 139.95
Thor 6 DC Sup. (5.95) 159.95
Venus 6m SSB (17.69) 495.00

• Venus AC Sup. • (3.79) 110.00
• Apollo 6 Lin. (8.75) 247.50

_ . • • SS Booster (3.34) 97.50
• _ • 372 Filter 14.95 ~••••

• •
• T
• 4828 West Fond du lac Ave., Dept. C •
• MILWAUKEE, WISCONSIN 53216 •

•
I am seriously considering purchasing the fOllOWing .
new equ ipmen t without trade-I":

• •• •• •• •• I understand you wit l phone me long distance (al •
you r expense) and telt me how I can save money

• during your MOVING SALE: •
• My home phone # Is: My ph one " at work Is: •

• Best t ime to call: Sest time to call : •

• I
• My area code is •• [
• Nam e •,

NEW SQUI RES-SANDERS 22'ER • Add"" •

Now superior CLEGG perfo rmance at the right price. • City •
Chec k these features: • ZiP '
• Full 20 watt input . Nuvistorized Tr iple Conversion • Slate COde .
receiver . Solid sta te AC/DC supply . Full frequency 0 Send latest Reconditioned Equipment Bulletin

coverage for MARS-CO-CAP. • ..
F or f u r ther info rmation . cheek n umber 46. on p a \l:e 110
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tConsidera tion will atso he ghen to the as!io ignment o f
call s i~n!io ha ving a two- leit er prefill and a one-letter
suffix (e.R., WA2B ).

As shown in Dec. 64 CO. p , 31

N ew Low cost hermetically sealed trans-
formers for D .C . to D.C. conver ter s. I d eal
for medium or l o w power mobile.

Model Voltage- Current (rna) Price I
85 800 225 $19.95

300 300 18 5 9 .95
25·10 2501100 175/ 20 9.95
120 120 100 8 .95 )

" All ra tings shown are for 12 v.d.c. input .
Write for free brochure.

SYDMUR
1'.0. Box 2.; .Hid lf·uud S tntin n

Ilruu/il~'Il. l,r" ff' York J 12:10

Incentive Licensing U,o," pagel2]

E,-The Conditiona l CIa!>!> license shall no longer be
availa ble 10 ne w . app lica nts who cl aim eligibility so le ly
by virtue o f active duty in th e m ilila ry service. This
p roJ'lO!>a1 is. consistent wit h the Commission's policy that,
where Ieastb le, applicants fo r h igher classes o f amateur
lice nses be exami ned by Commi ..sion persona l ra ther
than by volunteer ,mail examiners. or course, many
~mhl a ry mem bers will be able 10 nlahlio.h their elig ibil­
lIy fo r the Cond itional C lass license under o ne o f the
other categories suc h as the d ista nce basis o r temporary
overseas residence,

F-New holden of the Novice C lass license sh all be
gi ven a two yea r non-renewable license term in lieu of
the present o ne yea r non -renewable te rm. This will
afford N o v ice C lass licensees a more reasonable period
fo r the development o f sk ills necessa ry 10 a dvancement
to the highe r classes o f licenses.

G-Etfect ive o ne year after adoption of these ru les
telephony privileges for the No vice C la ss licensees iIi
the fr eq uency segment 14' -147 !\ole / s ..hall be deleted.
Deletion o f Ih i ~ privilege is p roposed because too many
NOVIce C la..s licensees operate telepho ne eq uip ment to
the neglec.t of imprm ement o f their t e le~raphy speed. One
o f the prime purposes of th e Novice Class license is to
prepare. th rough actua l operating experience, for the
higher cla sses o f licenses wh ich require increased code
profi ci ency.

H- Each new amateu r station shal l he systematicallv
a ssigned a distinctive call sign to denote the licensee'-s
class of operator licence.

J:h is is !'1ecessary in order fo r our monitoring faci lities
~o immediately determine whethe r a part icu lar licensee
IS o perat Ing. within the range of his p riviletles a nd
whether a lice nsee is subject to re-examination o f his
q ua lifica tio ns.

The fo llowing sched ule will be used for assignment of
sta non ca ll signs. Presently as'i igned ca ll signs will be
cha nge d upon renewal o r modification o f the sta tion
nce nse to con fo rm with this schedule :

I II Amat eur Ex tra Class-c-the sing je let te r prefix
" W " and a double leiter suffix. provided that the
licensee submits evidence of havinlJ held an amateur
srauon license issued by the U n ited Stares Govern­
ment p rior to J uly I. 1932 (r.g. W2AB ) : a double
Iener prefl x beginni ng with the letter " W" and a
douhle leiter su tfix (e.g. WA2AB ) ; t
( 2) Amateur First Class-a-the sinl!!le tener prefix " K"
a nd a double leiter suffi x, nro vided thai the licensee
suh mits evidence o f having held a n ama teu r sta tio n
license issued by the Unit ed States G overnment prior
to July I, 1932 (r.g. K2AH ) : a double jener prefi x
hell! nnin(/. wit~ ;he leit er " K" and a dou ble leiter
su ffiX (e.g. KA .AH ) :
(3) General ( Advanced)-a sin(/.Ie letter prefill a nd
a three leiter suffix (, .g. W2ARC ) :
( 4) Conditional-the double leiter prefill " WC" o r
" W O" and a three leiter !iouffi ll (' .1:. ~'C2ARC):
(5) Technici an-the double lette r prefi x "WT" o r
" WU" a nd a three leit er suffix (e.K. \VT2A BC );
(6) Novice-the prefix K N and a three letter suffix
( ' .1'. K N2ABC ) ;

APPE=""'DIX
I NVOL\'ED I N THtS P.OCEEnJ~O

470

474

499

'"
S77

".

P ETIT ION S
Petilion

N o.
m

Dal, FJI,d rrunoners
Nov . '. 1962 C heste r L. Smith

Hedford , Mas'iachu sct b
J une 5, 196] Roy R. Cone

Chicago. Ill ino is
A ug. 9, 19(jJ Wa lter A. ~Iay . Jr.•

Simon Ka hn.
Stanford G . Ho ughto n,
Stephen M . NC'A mar k
Los An geles, Ca lifornia

Ault. 26 , 196.1 Alex S. Labounsk y
Oyster Oay, New York

4Jo10 & 4111 Sept . II, 1963 Ellen W . Ackerman
Pa nama C ity. Florid a

O CI. 3. 196.l American Radio Rela y League
Newington , Connect icut

Oct . 21', 1% 3 G eorge II. G o ld ..to ne
Bloo mfield II ills. Michigan

Oct. 2M. t%3 l o .....ell E. Whi le
Elmwood Park . Illino is

Nov. 22, 1963 1.eland W. A u ric" .
G eorge S. Gadbois
Columbia, Pennsylva nia

M arch 3, 1964 Wayne Green
Peterboro ugh, New Ha mpsh ire

(7) T he call !ioigns of G eneral (Adv anced), Conditional
o r Technician Class licensees who currently hold a
statio n ca ll sign whi ch has a single leiter prefix and
a double leite r suffi x will not be changed solely because
o f failure 10 qualify for an Amateur Fiat o r Extra
Class ucense.
(8) Stations located in Alaska , Hawaii, Puerto R ico ,
and in United States possesstons under Co mmission
ju risdiction will be assigned special double tetter pre­
fixes to !lohow their specific jocanons fo llowed by d

double o r triple jener suffi x which will. where feasible,
indicate the class o f operator ucense.
' -As..ignment of station call silins sh all be in ac­

corda nce wi th the foregoing schedule wit h o n ly the
fo llowing exceptions :

(I) A specific unassigned can sign may be reassigned
to a p revious ho lder the reof p rovided t hat it is ap­
propri ate to the class o f o perator license currently
held by the statio n licensee;
(2) A specific unassigned call s ign may be ass igned
to an amateu r o rganizat ion in memoriam to a de­
ceased member and former holder thereof provided
tha t it is aPf.ro pria te to the class o f operator ncense
currently he d by the statio n trustee ;
(3) A specific unassigned ca ll sign may be tem­
pora rily assigned to a stat ion co nnected with an event,
or events. of general public inter est provided that it
is approp riate to the class of opera to r Hcense cu r­
rently held by the station trustee o r licensee.
7. It is the C ommission's belief that these proposed

amendments reflect a reali..ti c solution to the need for
a n immediate and ettect tve incent ive licen!ioing program
in the Amateur Radio Service as advocated b)' most 0 1
the petit ioners. T o the ex tent that the particulars o f
an)' o f the petitions invo lved a re a va riance wih these
proposals. they should be conside red a s having been
denied . However , this does not preclude. and the Com­
m ission hereby encoura ges, the submission of new
cou nter-sugg estions for co nsideration. Comment s are
pa rticu la rly invited as to : (I) the utility and Interest
In conti nuinll: the Amateur Extra C lass of license in t he
light o f the proposa l to establish an Amateur First C la ss
license and the possib ility that the reserved frequencies
associated wi th the A mateur E xtra C lass may not be
full)' occupied; ( 2) the width a nd the place ment o f the
va r ious reserved frequency segments for each class of
license in each band.

8. T hese proposed a mend ments a re iss ued Jursuant
to the a uthor ity conta ined in Section 4 (j ) an 303 of
the Com mun ica tions Act of 1934. a s amended.

9. Pursuant to a pplicable procedures set forth in
Section IAU o f the Com miss io n's Ru les, interested
persons may fil e com ments o n o r befo re July I'. 196'.
a nd reply com ments o n o r before July 30. 19M.

All relevant a nd ti mely comments will he considered
by the Commission before final action is taken in th is
proceeding . In rea ching its dec ision. the Commission
may also take in account other relevant information
before it, in add ition to the speci fi c comments invited
by Ihis Not ice .

10. In accordance with Section 1.419 of the Com­
missio n's Rules and Regu latio ns, an original and
fourteen copies o f a ll statements o r co mmen ts shall he
furnished the Commission.

FEDERAL CO!\olMUN ICATlO=""'S CO~tM ISSION

BEN F. WAPt E
S,c,,,a,)'

• May, 1965CQ96 •



f.'o r f urther in forma t ion . check nu mber

"BEAMED-POWER" ANTENNAS
and ANTENNA SYSTEMS

You too----can enjoy world renowned TELREX
perfor mance and value! Send for PL65 con­
densed data and pricing cata log, describing
t he lowest priced antennas on t he market, in
r elation to materials and performance! Ex­
panded data sheets - including your favorite

band, are also available.

COMMUNICATION SYSTEMS

rex LABORATORIES
ASBURY PARK 25, NEW JERSEY, U.S.A.

26, on pSl{E' 110

SINC E
1921

•
with a e.

MATERIAL DIFFERENCE
-IN USE IN 135 LANDS !

RADIO TELETYPE EQUIPMENT
T eletype ,)lo.lels l ,t, 15 , 19 , 20, FRXD, 28,
K leinschmidt prfnters, Hoehme C\V keyers,
Undiu Heeeivers Co lli ll."l 5IJ-3 , 51J..t , H·390,
U-390A, n .391 , IIU UllUurllllul SI).600JX. Fee­
que u cy Sh ih Co nver te rs,

AU .TlW,vICS UO IPARD CO.
Box ]9, BO!'\loll, ~las". 021 01 1'•.1. 617-74 2·0048

URGENT, NEED IMMEDIATELY
Very h igh prices p a id. F reiR'ht prepaid. A N /GRC; PR e ;
APR ; APN; ARC; :~LT; U RM ; U PM ; T S. W e also buy
ull mili tary a n d commercial t est. radar. a nd com mun i.
catlcn equ ipment.
CA L L CO L U :CT , I T COS T S YOU NO T H I N G TO
Il f~'A U OUR IJlGIl OFFER.

SPACE ELECTRO:"OICS
4178 Puck Ave., Ilrom , N. Y. 0 (l U ) CY 9.()JOO

,,,
De ta il e d
Broch ure ,
Wrile o r
Wire :

justin, inc.
BOX 135 . SAN GABRiel, CALIFORNIA

A NEW MOBILE CONCEPT

I
40

I1S1160-

LOW COST • NEW DESIGN
MO BILTRA N S provid es the amate ur with a low c05t
mobil e installat ion utilizing th e exist ing co r ra d io
fo r re ceiving , New d es ign provides e xce p tio nal ly low
battery drain .

• Modulated carrier amplitude controlled by voice.
• Stand-by drain less than 300 ma at 12 volts.
• Contai ns 9 transistors, , diodes, one tube.
• Ava ilable for either 40. 15 or 160 meters.
• Accessory coils ayoilabie for band chlmge.
• Ihree position crystal se lecto r {fT·243 type l.
• Operating wt. 5 Ibs . Size : HI. " H. 8" W. BY. " L.
• for 12 volts nt'gatin ground ONLY.

SAMPlE &
QUOTATIONS
ON REQUEST

TrMn ER ClOCK MOVEMENT
(u U••d by

A. a lla b l. In 50 ..nd 60 <1'_ , a ll 01011·
... . . , AC. Ul aa p•• • od ", o'a , .. nd
n td . O no 1'oa. Gua.aMo• .

;;;,;,;.-;, ,j MOTOROLA

# 130
12·HOUR

#131
24. HOUR

DIGITAL READ OUT

CLOCK MOVEMENTS
DIGITS RESETTABLE

IND IVI DUALLY

t , lIIpl.l. l in, : DlI.,.
Int ern' , e,cl, Tim, n ,
0 11 11 11 COmllylfrs •
C.I, I" on Request

F or f u rthe r i nfor m at ion. check number 27. on page 110 For fu r ther information, check number 28. on p ag e 110
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Ian
Trade or No-Trade/Cash or Terms

SAVE BIG MONEY on
NEWGONSET EQUIPMENT

'@ 0

STERMAN
ELECTRONIC ....._

SUPPLY ,

TERRY STERMAN
W9DIA

Proprie tor

"We're moving soon to a bigger and better location , here
in Milwaukee. At our present loca ti o n we 're bursting at
the seams w ith Brand New Factory-Sealed Equipment. It
would cos t us too muc h to move our giant stocks-so •••
we 're hav ing this Gia nt Moving Sale , and passing the
savings on to you . Until we move , we 'll be trad ing wilder
than ever. If yo u 've been thinking about trading up to
some New Eq uipm ent , now is the time to get our quote.
Wo u' ll never get a better deal! Use handy coupon below!
T he re is no o bligat io n . "

NOTE: Ou, firm was formerly known as

AMATEUR ELECTRONIC SUPPLY
We've changed the name . . . THAT'S All!

4828 West Fond du Lac Ave.
MILWAUKEE, WISCONSIN S3216

Telephone (4 14) 442-4200

We stock the entire
GONSET Line

VISIT our Branch Stores, located at:
6450 Milwaukee Avenue 19 Alaleo Pk. Shopping C1r.

ORLANDO, FLORIDA
Phone (305) 271-8231

STERMAN
ELECTRONIC

SUPPLY

~•••••••••••••~
• '.. •
• To, STERMAN ELECTRON C UP •
• 4828 West Fond du lac Ave ., Dept. C •
• MILWAUKEE, WISCONSIN 53216 •

• I am interested in the following new items: •

• •• •• •• •• I have the following to t rade: •

• •• •• •• •• Rush me your SPECIAL MOVING SALE TRADE· IN DEAL .
by return m.ail. I understand I am under no obligat ion.

• •
• Name •

• Ad"... •
• Ci" •

• ZiP .
• Slate Code .

•
0 S.., '''," ' ",. dilien" " "pmen' B, II, ' " CHICAGO, ILLINOIS
............... Phone (312) 763-1030

For fu rther informa tion, check n UIII lK' r U . on V.lft 110
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II If you are considering
purchasing, WITHOUT
TRADE-either Cash
or Financed-any NEW
Equipment, Antennas,
Towers , or Station Acces­
sories , e tc .- Yo u will wantto ';~~..!!.~
g et our Special NOaTRADE RAY

MOVING SALE DEAL. You K9KHW

know that the Manufacturers " gr. Mail
would frown upon our adver- Order Dept.

t ising a Discount .• • So , tell us what
you are intere sted in on the Coupon
below, and we'll call you Long Distance
(at our expense) , to let you know
how we can sa ve you BIG MONEY.
You are under no obligation! Sorry,
w e cannot accept Collect Calls-we'll
call you."

•••---- - - - --- •

$399.50
73.50
79.50

299.00

39950
73.50
79.50

199.50
409.95
409.95
64.95
12.95

489.95
49.95

89.95

-~---•

GSB·201 10·8Om linear (11.27)

G·50 6m Xcvr,. 1l7VA C (13.00)
G·50 (CD Version) (13.90)
5DB RF Allenuator ..
100B RF Attenuator. .
150B RF Attenuator. ......•••..• . . . . .
Mobi le Mig. Brackets .
Ceramic Microphone .
Telescoping Antenna.. .. .. •.• .• •. . ..•

Th e above monthly payments are
shown for $5 .00 down-regular price­
no trade-f o r 36 months.

Of course if you purchase during our
GIANT MOVING SALE-Trade o r No­
trade ... your monthly payments will
be less.

GONSET
9000A 2m Sidewinder (SSB, AM, CW) Xcvr. .. (14.26)
90IA ACPower Supply lor 900A ( 2.25)
901A DC Power Supply for 9OOA ( 2.70)
903A 500 Wall 2m linear (10.65)
910A 6m Sidewinde r (SSB ,AM, CW) Xcvr . , ,(14.26)
91l A AC Power Supply lor 910A ( 2.52)
911A DC Power Supply for 910A ( 2.70)
913A 500 Wall 6m linear (10.65)
3341 2m Communicator IV 12VDC+ 117VAC (14.62)
3341 6m Communicator IVI1VDC + IllVAC (14.62)
3409 Civil Defense Kit lor Comm. IV.. ..... ,( 2.16)
3363 Canvas Carrying Bag ..... . ••. •••. . . ••

GA·l38 108·138mc Xcvr Aircrall . ... . . . . . . . . . •(17.51)
3362 Civil Air Pat rol KIt. ,( 1.62)
3357 1, 6, + I Yo meier VFO , ( 3.06)

3340

3221
3300CD
3448
3449
3450
3365
3350
621 -018

34500

367.30
389.95

10.79 •••••
10.79 .',
10.79 I •
426 I To, STERMAN ELECTRONIC SUPPL

13.60 I
3.30 4828 We st Fond du lac Ave .• Dept . C •

• ~llWAUK~E, WISCONSI~ 53216 •

I
I am serlousl, consl derm& purchasIng the f oll owing
new equipment wi thout t rade-in: •

I
I
I
I
• I understand you will phone me long distance (at .

I
your expense] and tell me how I can save money
duri ng your MOVING SALE: •

• My home phone # i s: My phone # at work Is: •

• Be st t ime to call : Best t ime to call: •

One of 1965's I •
hottest products • My area code is •

NEW GONSET II Name •

500 WATT I •
L1NEARS Add '''' •

for 2 and 6meters .1 Cit , ••l op$299.00 • SI"" COO ' , _

•
;;:;:::::.__"'!'!'"""!"__.. 0 Send latest Reconditioned Equipment 8ulletJII •................

F or l urther informa tion , eheek nu mber H . on pa ge 110
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Contest Calendar [from page 80]

be deemed sutlicie nt cause for disqualification.
Besides contest awa rds your log ca n also be

used fur the many awa rds in the CHC program .
Applica tion for these awa rds can be made wit h
yo ur con test e ntry. It is highly recom mended
however that you write K6BX (s.a.s.e.) for
offic ia l forms so that you may get Ihe most
cred its fo r your efforts. l ogs must be subm itted
no later than J uly 5th and they go to : C lif Evans,
K6 BX. Ho x 3X5 . Bo nita . Calif. 9:!()02

National f ield Day

Sta rts : 170n G M T Saturday. J une 12
Ends : 1700 G \ IT Sunda y. June 13

This is prima rily a British Isles a nd European
contest . somewhat a long the lines of the A RR L
Field Day. Contacts a re not confined to por table
... ra tions. the portables a re a lso looking for DX
contacts wit h fixed stat ions. You can help th e
hoys by work ing their low power portable rigs.

Venezue lan Co nte st

Start s : IOUO G!\IT Sat urday. J uly 3
Ends : 2~()n G!\I T Monda y. J uly 5

lhe Venezuela n Radio Club inv ites a ll a ma­
te urs to participate in the " Venezuelan lnde­
pendence Contes t" to commemorate the 15-tth
a nniversa ry of the Indepen dence of Venezuela.

Deta il s will be given in next month 's CAL EN DAR.

Fe e f u r-t her ill fol"lllilti on , c he-ck nu mbez 41!. on plIKe 110

$~ 4
~, ~+ ~,

f
4
t

: I
i i¢ ~
t "' 111 Tin: ) 0 1 ~f ; I .' ..\ta: and Til ..: \ Hn.t; ..\ T .:?
'{' li E \Irr . . . T wo w ft"k. to r..lex and stud), for you r :1'
~
'.' t ; t ::\I-:!U I. !.IC":.'!'.:. A Co-ed camp o ..... n ed and opee, ~

.tt'd by \ \1 (;\••t .tTf'<1 witt: licen ced ha rruJ .. . •It"- '~)

i
lI i" np<! (or 60 enmpers • • . de-d eed but not n t'et'll8ar-y. !.~
a Novit'''' or T ec h License, Rad io Cla ....es h eld by

"cutatendln.. member-s o( the Electrical Enci neeri nc
}. ield . .. 1'1.1 ~ s \\' im miftlc o n a m ou nta rn top, "oil ••

• "rh·il~f'II . ri ftt'ry . nature tr-ail.. and all typt"!! o( 'I
"• ("h ml' at' livity. T h i" i. ou r 5t h year,
"Ca ml' opens Aueu.. t I..t , eloses Augullt ISth- Tui· ••

tiun : $ I,/) induol t'>l 1111 usulil ca mp e xp..n see-cno te- ~.' .•buuk. tt'xtbouka. H t'a lth a nd Acciden t In..ura nc.. . ~

•. ell'. Appl icat ion8 eonaide red in order of receipt , :~
Wr ite now (or in (urmation and a p pl icat ion bla n k. '!~

Send COU llOn to e . L 1'F.TF.ns . K I IJ~J. .s,t c~ L.-P;t~;s;K4DNj, ·G~';t!;';1 ·5;c;t!-h;rY - •••• -

~
Gilvi n Roth V.M .e.A.

• Elkin, North Caro lino
Pie....end "'. t he Booklel a nd "' pphu l ion Bla nk for the •Camp ... lb..rl Buller Rad l ' Seni. n...

L
N "' M E .. . Call .
...OO RE SS ..

• CITY l o" Slate .
• • •• • • • • • • • • • • • • •• • •• • •

Division o (

,~.... • • ••••• •
send for New FREE . . . with New •

TRANSISTOR • •
CRYSTAL .' •

OSCILLATOR .' •
CATALOG •

CIRCUITS •

HERMETICALLY SEALED
PRECISION GROUND

CUSTOM·MADE
NON·OVEN CRYSTALS

T o p performance a llured with quality con .
trolled throukhout manufacture. G old or ailvf' r
platink a cts a a e lect rodes C r)' a t als a re ap rin ll
m ou n t ed and sealed u nder vacu u m or llJlf'd
wi th inert iras . Ver)' high frf'q uf'n c)' a tabili t )' .
Ma~. eu er e m ca pac it)' ia 10 m illiwatts-5 fo r
o vertone t ype. Confo r m it y t o rnili ta r )' speci ll .
cat ion. lluunteed .
I OOOKC to 1600KC ( f u nd . Freq .) _ . _ _ ._. _

Pr ices on Request
160lKC to ZOOOKC (Fund . Freq . ) .._ $5 .00 e e,
200IKC to 2500KC (Fund . Freq.) ._._ 4.00 ea.
250l KC t o 5000KC (Fund. Freq. ) 3 .50 ea.
5001KC to 7oo0KC ( F u n d. Freq . ) ••._ . 3 .90 u .
700lKC to 10.000KC (Fund. Freq .) .. ._ 3 .25 ea.
10 .0 0 1KC t o 15.000KC ( F u n d . Freq.) 3 .75 eA.

15MC t o 20MC (Fu nd. Freq.) •. 5 .00 ea.

OVERTONE CRYSTALS
15MC t o loMC Third Overtone. _._ ._$ 3 .8 5 ea.
30MC t o 40MC Third Over tone ._ .. ._. 4.10 u .
4C'MC to 6SMC Third or Fi fth Overtone 4.5 0 ea.
65 MC t o 100MC Fift h Overt one ••..•__ 6 .00 ee,

DRA KE 2·B Recei, er Crystals ., , ,,,,,, $4.00
(All Channels-Order by Freq.)

OVEN-TYPE CRYSTALS
fo r Motorola, GE, Gonset, Bend ix, etc.
Add $2.00 per crystal to above prices

SUB·MIN IATURE PR ICES slightly higher
CITIZEN BAND Cia.. "D" Cr y s.al s _ . _'2.95
OV f'r 50.000 CO c r y " a ls in s t ock for all aela
and t'h a n M I• . bot h HC6{.U a nd mi niatu re types.
T o Insure proper corre anon a n d cor r ect (r~ .

o p e ra ti on . erdee by m an ufa cturer m odel n u m­
be r and t' h a nn e l.

NOW ... 48 HOUR SHIPMENT .
• •

ALL TEXAS CRYSTALS an made to euUinll
. p~dfl t'& t ion s, qualit)' chee ked , a n d uncondi­
t io na ll y K'uara nte~ I

S~nd fo r our n~'"

CITIZEN BA NO CRYSTAL
INTERCHANGEABILITY

CHART WITH TEXAS CR YSTALS CODE
SYSTEM

ORDER FROM CLOSER PLANT

~ TEXAS CRVSTALS~
DEPT. CQ-4
t eoo Cry$tal Drive
F ORT MY E R S. FLOR IDA
P hone 81 3 WE 6 ·2t09

AND
41 t 7 W . J efferson B lvd.
L OS ANGELES . CALI F .
P bone 2 13· 73 1·2 25 8

I"ur- fu rth t- r- infurnuoltiun . check number- 41, on palet! 110

10 0 • CO • May, 1965



NEW! LAFAYETTE AMATEUR RECEIVERS

Model HA·230

8950
WIREO

99·2522WX

• ..

Model KT·340

7450
SEMI-KIT
VERSION '

99-2521WX

-... ...•• • •• •• •

4 .B·14.SMC
10 .S·3 0 MC

•

5S0·1600KC
1.6·4 .BMC

4 BANDS:

• 8 Tube Superhet Circuit • 1 RF + 2 IF Stages for
High Gain • Il luminated IO Yl" Slide Rule Dial • Built-in
a Multipl ier for Crowded Phone Operation • Calibrated
Electrical Bandspread on 80 thru 10 Meters • Effective
Automat ic Noise limiter • Stable Oscillator and BFO
for Clean AM, CW and SSS Reception • AVC·MVC Selector
on Front Panel • Built-in Edgewise S-Meter • Imported

Features " ALWAYS ON" FILAMENT VOLTAGE
ON MIXER AND OSCILLATOR STAGES FOR
FREQUENCY STABILITY . . . LONGER TUBE
LI FE •. • FASTER WARMUP!

Professional Quality
8 TUBE AMATEUR
RECEIVER

MODEL
HA·230

MODEL
HA·350

•
I

-I--
••-

o
Model HA·350

18950
99·2524WI

UI~S Mechanical f ilter For hcep'ionol Selec';vi,y-
Oilers 2KC Bandwid,h!

lafayette's newtst! A dual ton'tt rsion superheterodyne com.
munications eeeeber uyed ng the 10 through ·80 meter ama­
teur bands and offerinr a high order of etectneet and mechani ·
cal stab il ity for superi or AM, CW and SSB operat ion. Check
some of the f l ceptional futuresl
• Sensitivity I ~v or Better • 7 Band-Switching Posi­
t ions - 3.5, 7, 14, 21. 28. 28.5 and 29.1 MC, plus WWV
on 15 MC • Covers 600KC for Each Sand • 12 Tubes
• Crystal -controlled 1st Oscillator . Transmitter-type for
2nd Osc. • Preselector Tuning . Crystal-controlled aFO
(Qual frequencies) • All Heterodyning crystals supplied
• Selectable Sideband • Geared Tuning Mechanism
• IOOKC Calibrator Circuit (crystal optional extra)
• Separate Diode AM Detector and CW/ SSS product
Detector • Coax Antenna Input • 8 and 500 ohm
Outputs • Imported

5239.95
5344 .95

LIST

"u,ed Equip,...nt Special"
HALLICRAfTERS SX.l01A
HALLICRAFTER5 HT-37

WRITE FOR LATEST COMPLETE

o
THE hallicraliers

SX-1I7 RECEIVER

E :Ecep tionally versatile a nd comp act Triple .con ­
ven ton , luper ·be t e rodyne ee mm un tcan c u -t ype r e­
ceiver . Selectivit y .6, 2 .5, or 5 . Sen s t tivity le ll
t ha n 1 J,A.V on AM, less thin li t u.V on 55B/CW .
T .Notch enee, I .F, type netae Bmtter, 1 00 kc :Eta!
Calib rator .

I N STOCK : N et $379.95
IIA. I 0 Low freq . t un er a dapts SX·117 for 85 k e­

3 me. N et $2 -1 .95

ALS O IN ST OCK: HT-H Com pa ct T ra ns mitte r .
SS B , AM, or CW 80· 10 metera, N et $ 31: 5 .00

P _I SO A C S upply for HT· H . N et $99 .5 0

P.O. BOX 312 603~~~~3sa CONCOR D, N. H.

&~RADIO
"'or furt her informatiun . eheek n umber 52, on p ae-I" 110

Ma y, 19 65 • CO • 101

HAM S!
Coming To The

WORLD'S FAIR?
Stop at the Friendly

lafayette 516-Pg. 1965 Calalog No. 650. Write: I
lafayette Radio Electronics Corp., Dept . CE.5, P.O. Box 10, Syosset, L I., N. Y. 11791

F or Cu r ther inCormation . check n umber 50. on pRite 110

Meet your fel low operators at the Rutledi e Hote l,
close to a ll d irect connections to the Fair s ite, 5
minutes from Empire Stal e Buildini. United Nations,
New York. Ce nt ra l Ra ilroad. East Side Air lines Termi­
nal. and other areas of great interest in our city.
We offer a comple te Ham Shack on the premi ses,
fea tur ing Equipment sponsored by Adelphi t ree­
tr onics. mc., so that you may not onll ta lk to hams
in the area but dIrectly to tne Wor d's Fair si te.
The Rutledie Hote l Is the only official Amateur Heau­
quarters featur inl use of ham equipment sponsored
by Adelphi El ectron ics , Inc. for your pleasure.
Register usinf your call letters and re­
ceive soeeta discount ra te.
No extra charl e for use
of the equ ipment.
Ol"'ro li ng oil bond. ind
2 & 6 ....t." .
Gro up Rot•• ,1."'0;'­
obi• . R•••r.... now.
Write:
STAN DOBEN
K2MQS, Mlr.
212·LE 2·2255

161 Lexington AYe. at 301h Street. New York 16
HOTEL RUTLEDGE

BEST
HOTEL
"BUY"

IN

NEW YORK

FREE!

For f u rther in for mation , check Dumber 51, on page



The Mau i Amateur Radio Club
of Hawai i Awards

T he Worked Firt t.'cn .\hllli Stations cert ificate
which will he issued to a ny amateur who submi ts
proof or confirmation of having wo rked 15 dif­
fere nt sta tions on the isla nd of Maui , State of
Hawaii. on or after October 3. 1952. These
sta tions need not be members of the Maui A ma­
leur Radio Club and there are no restrict ions as
to the bands or mode used.

The Worked All Hawaii certificate wi ll be is­
sued to any amateur who submits proof or con­
firmat ion of having worked l-two letter ca ll
station and l-three letter call stat ion on each
of the major islands in the State of Hawaii. These
islands are : Hawaii. Maui . Oahu. Kauai. Molokai
and Lanai. Contacts must be on or after October
21. 1959. and there are no restrictions as 10
bands or mode u...ed . All QSLs sent in must be
accom panied with a stamped, self-addressed
envelope. Send to A.. Sa ito. KH6AT U. 314 W.
N iiha u St.. Kahului. Hawaii 9673 2. Some of the
loca l hams active are: KH6AT U. ATZ. A UM.
BtL. IIXII . C FA. C IO, 0 110 . ED. EK. EL. EM.
FF. EX I. EXl. EX K. EXQ. EX R. FBG . EXO
and WH6FJ R. Aloha.

Guess I've ru n ou t of space. thanks all the
ma il . G ood Hunting, and how was your month?
CU next month. 73 . Ed, W2GT

U5A-CA Ifrom 1'1If.:t' 86)

JII F, AWG. lAG . WAI A UL. AC P. ACO. CSO,
AQZ, W N IIILC. DCl.

Editor' s Note

Received 100 late for de tailed descript ion. The
Pasadena City College QSO Field Day, week­
end of xt ay 21 /23 . Further information can be
obtained from Ken Johnson. \V6VEB. Pasade na
City College. 1570 Colo rado Hlvd.. Pasade na
Calif. 9 1106

T he Alexander Volta RT f Y DX Contest. May
22 /24, all bands 3.5 thru 28 me. Logs should
contain NT. exchanges. times. calls. bands . stale
or country. Contacts in orth and South America
:2 points. with all other countries 10 points.
Reports go to : SSB & RTfY Club. Box 144.
Como. Ital y.

Following USA stations were CW winners in
the 1964 OZ-CCA contest: W ICKA. W3MSR.
W4HKJ. WA6SRO. T he lone phone winner was
K 1011 .

There was a lime when we were able to give
the resu lts of the Phone sec lion of our World.
Wide contest in this issue. \Ve had to give up the
idea last year and make it the J une issue. Now
we even find it difficult to make it in J une. seems
that more of the fellows are going to Phone.
However. baring any un forseen difficu lties we
should he able 10 have a complete listing of all
the Phone entries in the nex t issue and then
tack le the job of making the J uly issue the c.w.
repo rt. A last mi nute surge of re tu rns has brought
the to tal up to lasl year's . may be a little better .

73 for now. Frank. W IWY

3
4 .
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ZIP

72 2374 I 2
21

' 20
19

•18
17
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.14 13 12 i l 10.

A DDAESS _

CITY _

STATE

ORDER TODAY Only 114.95
[ ndose Check 0 ' m o ne t ord.r-we prepay shipptnlil end
Insur.nce eherlll...1

Dependable, Accurate, Made in U. S.A.
Wo nderful addition to any " Ham" Shack-s-provides ac­
cu rate l ime tead ina withou t confusion . Depe nda ble,
self.stanina U.L. Approved electric movemem. I3 W·
black case. 11" while dial, black hands and numerals with
red sweep second hand . Operates on 11S volts AC, 6Ocycles.

COMMUNICATIONS EQPT. CO.
518 Stat. St.. Uo Cro..... W i L . 54601

A • .,....end me 24-Hour C1ock(s) for whIch

GREENLEE CHASSIS PUNCH ES

I he .,. .ncloud S'_ = :-:-_ -=-
by: 0 Ch..ck: 0 Money O.der.
NAM,.' _

Make accurate. fin ished holes in I V2: mi nutes
or less in met al , hard ru bber and plast ics. No
ted ious sawing or fil ing - a few turns of the
wrench does the job. All sta ndard sizes . . . rou nd.
square. key. or " D" shapes for sockets. switches.
meters, e tc. At yOUT electron ic part s dealer.
Li tera tu re o n requcsr.

NEWI

24 HOUR
CLOCK

GREENLEE TOOL CO. iiRE?NLE~
2 028 C o l u m b i a A v e .. Ro Ckford. illi no i s

For further In{ormation . check number aa. on pKge 110

F or !urth~r infor m. t iun. cheek number ;i.f , on pllge 110

102 • CQ • May, 19 65



Cranium Qu eries [from pa~l' 521

6M Converter Uro", page 45]

Ad justments

When the supply voltage has been decided
upon. wire in the correct divider resistors. AI~

though it seems unfort unate that all American
automobiles with 12 volt systems have the nega­
live grounded (and hence cannot be used as the
converte r su pply) it is more desirable to usc a
sepa ra te ba tte ry. This prevents ignition noise in
the electrical sys tem of the car from being
coupled directly into the converter.

T he case of the converte r should be connected
to the receiver case th rough a short. low-in­
ducta nce ground connec tion, or by bolting them
toget her. In initia l tests, the coaxial cable sh ield
proved inadequate as a ground to the receiver.
and lO me signals were hea rd on top of the 50
mc signals . Bonding the cases togethe r cured
the interference.

T he circuits may be pre-tuned with a grid-dip
oscillator or a signal generator or tuned by
peaking on an on-the-air signal near 50.5 mc.
Using the Svmeter as an ind ication. tune LJ for
meter deflection with the receiver set for the
correct i.I. frequency (signal frequency minus
osc illa tor frequency) then tune L5, L:>., L~, and
L J, in that order. for maximum indication on
the Scmeter. Be sure to keep the signal low
enough to prevent overloading of the receiver
hefore the Scmeter circuit. A slight det uning of
the oscillator will occur when tun ing L:J. so L II
may have to be retu ned aga in. wh ile aligning.

When the converter was fi rst tried out. the
ba nd had ope ned up. and using a low fre quency
tt l-band beam. every district in the count ry was
heard without any difficult y. No backgrou nd
noise of a ny consequence was hea rd. except
when the R.F. GA IN control of the receiver was
turned up all the way. The additional noise was
due to the front of the receiver itself. •

:····BARRy ELECTRONiCS····:
• • •_ t b lllmariund 1...1;0 .' h nl CI:rallllc ' ariahl~ Capacitor 9!'t • •
• Po"' ~r H~!oi..tor 2(X) \\'a \t ~ ?O.IXlO Ohms 95.. each ( ten •
• for \3.00). •
• Sal~: 2 Mfd . iSOO V D.C. Oil Capacirer StO.95. •
• Oil Capacitor 2 m fd . ~ , 18.000 V D .C. S14.95. •
• ChuL~. 6 Hy. ~ I 1.5 Am p" . D.C. (13.5 KV D.C.) Corn- •
• pact S29.95 . • ~
• RC.111 FITq. '11'1.... New, u nused . M int condit ion wi th .
• ong. calibration and in!otruction book SI 35.oo. •
• W~!lolon 5" Scope Model 9S3 . G ood condition. With •
• book S75.00. _
• 8198 5ocLt". Brand new with built-in By-Pa S!> C apac j- •
• to~ St .oo . •
• Ampht'nol Ceramic 5 p in socket for 80Ts. etc. Ik each •
_ (ten for SI.OO ). •
• Siandard D~!oli. Phon~!lo l Black ) Good for private phone _
• system o r inte rcom 56.85. •
• Phone Plu £!lo and Pho ne Jacks Iij SI.15 e ac h (Plug & •
_ J ack ... the combinalion $1.98). •
• T t'l t'llhone Extension Cord - 30 fee t. whh p iup: and jack •
• at tached. Simply plu g in a nd take you r phone to any •
• area up to 30 fee t away . Only S1.95. _
• w. t:. type 52A Ope rator's H ead se ts- Co m ple te wi th _
• cord and 2S9 B plug. SI9 .50 . •
• TlP~ 51R tl t'ad !loels (same as above. but comes with •
• 15 ' long re t ractab le cord ). Ideal fo r TV Camera Crews .
• or (or private intercom syste ms U6.00. lW a ll jacks for .
• type 52 headsets 'i , U .OO each). _
• G .I H andsets, wit h prC').... to-talk push button on sidC' •
• o f receiver, with 4 conductor retractable cord SIO.sO. _
• G-2 H and ..el - samC' a li above. but instead o f push but- _
_ ton. it was con ven ient pres...-to-tatk Bar in tbe middle _
• o f the handset S1J.1!'. •
• H and!od Ma nu r RracL1r1 Ifl SI..50. •
• Lab W rap-Arou nd R~' t"nlb le Smoc!i.s (for lab tech- •
• nictans, servicemen. expertmemers. Doctors. etc. Small •
• (J4..36); MC'd (38..40); Large (42-«); XL (full 44-46); •
• 10 % h ill-her o n Xl. T an Ii, 54.16; White fi SJ.76; Gr~y _
• G'l 54.50; Green "" SS.OO. These smocks s tay clean •
• tw ice as long beca use they erose left to r itr:ht and ri ght •
• to left . W ilh pockets. e asy back tie. Conartess wi th •
• V·n~ck o peni ng . Elbow length s leeve for greate r com- _
• fort . Fine styling. Specify color and size. •
• RC. 9J 9A Antenna Tuning Unit from BC-610 Xmtr. •
• W ith 15 Amp. R .F . Meter . Will match any long wire .
_ or antenna to proper im pedance from 2 to 18 M cs. •
- Eacej , 529 .95 . New cond it ion 539.95. •
• G . r.. F ila mt"nt Xfmr : P ri 11 5 ti, 60 C PS SC'c : I I.S VAC •
• fir 11 .3 Am ps. S4.95 . •
• Silicon Rectifi t"f'i l 600 PIV rfi Am p . (jj .J6fo; 800 PIV •
• /(1 7S0 Ma . 'il .56to 400 PIV (i,' ISO Ma . @ .JOt , in lots •
• of 40 .. . deduct 10% (m ay be mixed •
• Genui ne Jade H ear t with 14 K G o ld chain . Wonderful .
• (lift for 519.00. •
• Tensor A ulo I.anllt- ju o;t plug into cigarette Hah tcr 10 •
• read road maps. e re. A lso can put on the o ut s ide o f •
• the car as a trouble Ihr: h t- h ao; mil!Znetic side 10 att ach •
• to the car metal. Onl/' S11.95. -
• J ones 'I lcrom afcb ~ o de! S5.'\6.80. Bi-d irect io nal DC ­
- output coupler ISOO w eus f4 to ) 0 Me s.) S75 .OO. -
• lIJum ltr onln. Air-Dux PI ~ 19S-2 (K W size) S15.50 net. •
• Elt"ctro-,"'ol« M,}(je l 6498. M iniature Lavaner M ike . •
• Impedance: LQ-Z. (net S6J.OO) Sale S-U.OO, new. •
• D raLt: ::=TV-CB LP Filler for xmtrs o perat ing below 30 -
• Mcs. 100 walts max . brand new boxed . Sale price S5.95 -
• (retr:. net 56.95). •
• R E\lE\lR ER RARRY has th~ tat'1l:~sl tebe stod~. in me •
: t:S..\ . ••• W e spt'dalile In hard to ~et t)pt's. Lht 'he •
• qty a nd I) pn lOU need for same d ay r~p ty . •
• ~~W " Barry G rHn Sheel" ~t 6 just o ut. W ri te for -
• your ropy- DC' ta i!li o n our IUbC'. semiconductor. equip- -
• ment and com ponent stocks listed in catalog. •
• when in New Yo rk visit us. W~ arc open Mon . to F ri. -

9 to 6 and o n Sal . from 10 am to 2 pm . -
._-- - - - - - -------- --- - - - - - - - - - --~

BARRY El.t:CfRO:"oiICS DI-:PT . C-5
5 11 RHOAIlW A Y, N EW YORK 11, N. Y.
W Al.K E R 5·7000 IA R t: A CO DE ZI1)

o t: lldo.~,1 h IllUlW)' Ufun or ('/,Kk ant! DiY oruer . !'rlee.
"0 11 :,\YC. ~ hl plllt'll t "'I'r :!o lhs. ,,'111 be shipped ecttec t for
ohl l' I. I I1 11 ehllf !l:l"' . 1.1"'" than ZO lb•. tnetuce . untdellt PO.UlIe.
All)' o, ~ r"harlll:e ,,'1lI be rr rundeu. l"rulle lubn shipped ,Ia
n al l" a)" E J:l>f.. U . !ollnlmum 01' ,11"1' $5.00. (Any ord..n under
$.• .00 . ud 50" serv!e.. eh.u..)
~ :oll'lhl I:, ,,, rur l'i1. r l n ll j:olu Dl Dl pr ··CO r ppll. h ....l Caulol # 16."

:'\am. . _.._ _.._ _ ..__ ._._ _._.._ T1U.

('omp.1U' ..••_ _.._ .._ ...•.......•••._ __._. ._. •_ _

AdJ~. ._.._._ _._ _._._ _._ _ ._._.__. _

Ci t,. . .._ _._..__.__ St.at. ..._ _. _

------------------------------_.For further information . eheek number 58. on pall"~ 110
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IO-IS-20M QUADS

,
•

Tuning

All tuning is done with the single plate meter.
With the mode switch in the PIT position. press­
ing the button on the microphone puts the rig
on the air. The carrier control is tu rned off for
s.s.b. operation and in this mode the meter will
show a resting curren t of 40 to 50 rna . Inserting
a small amount of carrier will inc rease the read­
ing of the plate meter and a slight adjustment
of the mixer. amplifier and grid controls for a
further increase in curren t will ind icate drive
to the final. wnh the a ntenna connected. drive
can be increased by adva ncing the carrier con­
t rol and the fi na l pla te tu ned to resona nce­
plate curre nt dip-adjusting the link for maxi­
mum loading of about 200 rna . The plate meter
wi ll return to its idl ing reading when the ca rrier
is turned off a nd the rig is a ll tuned for s.s.b.
opera tion . Talking into the mike. the audio gain
is adjusted so that norm al speech swings the
pla te me ier no higher than 100 rn a .

To opera te the rig on a.m.. all that is req uired
i~ to insert carrier unti l the plate curre nt reads
about 100 rna and adjust the audio gain so that
speech barely makes the needle flicker.

To zero in on a signal. the mode switch is
placed in the TUNE position and the v.f.o. tuned
to zero beat with the desired signal in the re­
ceiver. 0 signal is put on the air since the final
voltage is not applied . but enough carrier is
radiated to be heard in the receiver.

Those familiar with building will recognize
that this rig is operated with very conservative
design parameters. What? Only 600 volts on
6146'5 for s.s.b.? Well. this rig runs real cool.
man! The power is very adequate just using the
rig by itself and of course it makes an ideal
exciter for any legal powered linear that can
be dreamed up. •

6M SSB Transmitter [from page 31]
and the carrier co ntrol adva nced. A small r.f.
indication will show on the meter as the tank
capacitor is tuned through resonance and the
two neutralizing stubs can be cli pped off a ha lf
inch at a lime and moved closer or farther from
the sides of the lubes until a minimum reading
shows on the v.t.v.m.

Band Coverag e

Although a single 18 mc conversion crystal
is shown for this rig giving output from 50 to
50.5 mc with the 500 kc v.r.o. tu ning range.
complete band coverage is possible by changing
this crystal in steps of 250 kc. A crystal on 18250
whose output is doubled to 36500 will provide
for operation from 50.5 to 51 mc and so on up
the band.

•
f......

• ROTATE WITH TV ROTOR
- HIGH F,BRATIO
• VERY LOw S'IlR
_ LOwC BROADLY TUNED
_ HIGH GAIN
- EASY TO .IlATCH
• LOW WINO RESIST ANCE
_ ONE FEED LINE FRO~ X_Tn FOR

ALL 3 BANOS · He S'Il'I TCHIHG

.Rln: MPr." ' /I "

* a... AI< D.,
T••,'- T........ FIoo<;'"

"to- 9SS-t213
For lurther Information. check number 30, on page 110

"," Pre -Cut * Pre- Tuned * Tri bo nd
2, 3 & 4 Element Quads
Fiber Glcss or Bamboo

---- from $59.95

I MILITARY SURPLUS UNMODlFIEO: I
ARC·27, ARC·34, ARC·38, ARC·52, II ARC·55, ARC·57, ARC·73, ARC·84,
R·540/ARN·14C, ARN·18, R·220C/ II ARN·21, APN·22, APR·l3, APR·14,
ARR-41. COLLINS 51X·2 RECEIVER, II m ·7 TRANSMlnER, 51V·3, 51Y·3,

I
618S·1. RECEIVERS R·390, R·390A, I
R·391. RT·66 THRU RT·70/GRC.,

I
R·108, R·109, AM·65, RT·77/GRC·9, I
GRC·1O, GRC·19. TEST EQUIPMENT
WITH ARM, SG, URM, UPM, USM II PREFIXES. COLLINS KWH

TOP CASH OOLLAR PAlO PLUS SHIPPING II AOVISE CONOITION ANO QUANTITY!

I WRITE, WIRE, PHONE (813) 722·1843, I
BILL SLEP, W4FHY, EXPORT DIVISION I

I SLEP ELECTRONICS CO.
DRAWER 178, ELlENTO N, flOR IDA 33532 I

- -For further information, check n u mber 29, on page 110

Write
for TELREX

PL 65

Mid.
under Pat.
2,576.929

TELREX LABORATORIES
ASBURY PARK, N EW JERSEY

~ " BALUN" FED INVERTED " V" ANTENNA KITS
SIMPLE·TQ·I NSTALL, HI·PERFORMANCE ANTENNA SYSTEMS,
1 KW P.E.P. Mono-Band Kit lKMBIV/BIK ..• $19.95·
2 KW P.E.P. Mono-Band Kit 2KMBIV/BIK . . . $22.95·

-Kit ccmerrses. encapsulated, " Balun," copperweld, Insulators,
plus installation and adjustment instructions for any Mono­
band 80 thru 10 Meters. Also available 2, 3, 4, 5 8;.;';.;"';.;.M,;,O':.;e;.;";.;'_';"~;';'_';"';"';''';'_';'''_

For further information, cheek number 31, on palle 110
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For fu r the r In (ormation, check nu mber 35. on pRIlt' 110

-KEY

DX'7I.2. elnt:le pole, ckNbl. throw S12.75
DK18· 3. Iinti. pole , t.hTN throw $12.15
DK18_t . NIl.'. pole. IIi.I: throw .~ $1 5.75
DK78·T. tranafer -cJ'WMJYer Iwtte:h $1 5.75
An liabl. with t ",.. BNC, m e. N aDd C
co.:d.al Connedon It Ill&bU,. bJa:ber COIU .

Product!l . t your d~.J ('r or w rite :
DOW-KEY COMPANY

Thief River Falls, Minnesota

:- r w men_' DK71 M't';" lal e.itc h..
..-lth ,"...,.Iwnt T.' ch. r........ i. U ( not ..·. t...
• " 'i t ch... . . r r. rlll n • . I low . 50 ohm 1m _
~....... . " SWR I.... than 1 flS I at 150 m e .
lwa l lon ' .... U'T thi n 50 db 4, 5000 rrK". a n d
J rnt ... Ih a n 80 d b 4, 30 mc'. With d ial

ria l. a nd knob. .....t . 10 O~ Size: 3 " die . ..
' ." d H'p.

NEW MANUAL
COAXIAL
SWITCHES ••
(Not Wafer Switches )

EASY TO LEARN CODE
It II u.,. and nte..,nt to learn or Inert...
rpeed Ill" modern ...ay-wlth an Inltruel ogr l ph
Code Tu eher. to: I ep!lpnt for t he bt&, lnntr or
ednl llr t ,1 Itullt nt. A qutck. pUftlnl a nd ne­
pellOlahlp mf'l ho,1. Au ll ah le taflu f rom huln ­
ntr ', a lp ha lwt 10 ,-,-pl u l men aaf'S on a n Iub­
I'N I , ~Pl'l'< l n nu 5 to 40 WP:l I . AI.u I r n ,l r ,
nO Qln f . hnl l ha r lna loml'<l n. IPnd 10 fOU

VHF If rom poge 72]

of feet of # 12 wire spaced Y.z inch apart and
mou nted between wooden blocks will work quite
well on 4~2 mc ) with o ne end coupled by means
of a hair-pin loop to the piece of gear under
measurement. A sma ll pilot bu lb mounted on
clips and slid along: the line will give an indica­
tion of the po ints of maximum and minimum
current. The distance between successive maxi­
mums or min imums should equal a half wa..-e­
length . since the velocity of propagation factor
is just about unity on this type of line,

The frequency can be, of course. obtained
from the wa ve length by the C = fx relation.
A similar de vice. the open wire type slotted line
men tioned previously in this column. is probably
a better instrument to use since it does not load
down the oscilla tor being measured.

Fra nk ~1. H uminski, K2SQS. o n thinWO in gen­
er.tI: " I received the February CQ today and
browsed through it immediately, reading the
VHF col umn along the way, 1 must say that this
has been one of the most consistently en joyable
columns of CQ:' Hear that , K2MGA ?

"Allhou gh I haven't been active on the air
recent ly-work. night school and renovating the
shack-I have been working o n seve ral projects.
fore most of which are a 2 watt 6 meter walkie­
talk ie and a 6 meter tran smitter . Fut ure plans
appear to be in the direction of u.h.f.. with antici­
pati on of some experimenta tion with antennas
on these freq uencies:' Our best wishes in that
direction!

Thirty

We would like to hear from those who re­
ceived signals fro m Oscar II I, as well as furth er
reports on those working through it. And let's
get some circuits into the column! Mail has
been running slower than usual this month.

73, Bob. K2ZSQ & Allen. K2UYH

•

,

" .0 •

TELEPLEX teaches CODE

TElEPlEX CO. • 139 Kazmer Court • Modesto, Calif.

TE l.EPl.E X ptr torml no IIllrarlee, It JUIl miraculous .lwn
romparl"d 10 I ny ot lwr mtlho<l. (J pt the taell . Don't . ..te )'Our
l imp a",1 mont)" . W r ll e Io<ler tor df'lIt'r lpthe literat ure. It·, f ree
an" Int"'" lln•.

4711 SHERIDAN RD.• CH ICAG O 40. ILL.
4700 Crenshaw Blvd.. Los Angeles 43. Ca lif .

For f urthe r Information, t'ht"('k nu mber 36, o n p l g E' 110

'Q7G~

7lJA R
9J2A B
9J2RI)
9 11SII)
7Q7GS

OX (from page 69]

U :4JS
ZSIIG
ZSSH
~ "" IG
5AHX
5,\51 1(
5U7AG
5\ "8:\8

via W JH N K .
via W::!CTN.
Bo ll. 1729. Johannesburg, South Africa.
via HH9N L
via W 3H NK .
via W.lHNK.
ROJ; 20 t , Niamey, Niger Republic.
l o me Airporl . Bo ll. 123, l o me. T ogo Re­
public.
via WB6DDL
a o x 14116. Dhahran , Saudi Arab ia .
via W6 IJ AF.
Clair 5 1. K il ....e . Zambia .
via W MHHI.
Box 72. Zomba. ~Ia lawi .

73. Urb, WIDEC

-;:::;;;::= ==:;;;;:;- TELREX ROTATOR·INDICATDR SYSTEM MODEL TS25D·RIS
Ma st Fe ed s Th ru Rotato r $25000
For Safe, Easie r, Installation Stu..w

,. 'l'I••1I1 R,nlOl
• 13011 IN'laS ROTATION TOROUE l Oa. \ttu .....
• SID LOCKING BY STURDY 'NORM GEARS lOl ~('l1)lU~ -... ALS O
• snSYN AZIMUTH INDICATION ~ ~od" TS325-RIS $325
• ACCOMMOOATES 2" Oll . IIASTING ..cr ~otat",,1 TS435·RIS $435

t 'l _• .& 10 TSS35-RI S $535
• MALLEABLE CAST MASTINC ClAMP SUPPlIED ~lR'" .....tIg,lt l TS585·RIS $585
• OUTPUT SPEEDAPPROX. I RPM \ I _ ~..
• Will FIT INTOOROHTO '" 6" SIDED TO'NUI ()ul-' • - TElREX LABS.
Write 10' FREE pus Oenribin, Relaton a nd An'en"'" ASBURY PARK, N.J. ,, _

F or fu r t he r in forma t ion. cheek n um ber 37. un pa lU' 110
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CO l i EC HN C A L BO OKS

CQ ANTHOLOGY I

We've looked back through the yea rs
1945· 1952 and assembled all in one
place the a rticles tha t have m ad e a
lasting st i r . The iss ues contain ing
most of these artic les have long ag o
been sold o ut an d are unava ilable .

CQ LICENSE GUIDE

2 12 pages o f eve ryth ing the Am at eu r
must have to get h is l icense and
progress t ow ard the genera l class
ticket . Plus m an y add itiona l pag es o f
vita! informati on f or t he ham o pera to r .

en UCEN• •
G UIDE

_..-

ANTENNA ROUNDUP

A co m mon d enomina tor fo r all ham
stations is the an tenna . H ere at las t
is t he c rea m of antenna in formation
packed in to a 160 pag e book. Forty ­
seven informat ion -pack ed art icles t ha t
w ill dispe l much of t he m yst ery sur­
rounding an tennas .

TH E NEW RTTY HANDBOOK

A t reas ury o f VItal and " hard t o g et "
in fo rm a t ion . Load ed w ith eq uip men t
schematics , ad just men t p rocedu res,
etc. A va luable as set to both t he be­
ginning and th e experie nced RTTY'er.
Spec ia l sect ion in gett in g sta rted . all
written by B yron Kretzm an, a w ell
kn own au t hori ty in the f iel d . First
printing sol d ou t . Second p r int ing on
hand .

... ''"''-

Name _

COWAN PUBLISHING CORP.
Book Div ision
14 Vanderven ter Avenue
Port Washing te n, l .l. , N.Y . 11050
CO AN THOLOGY I $2.00 0
CO ANTHOLOGY II 3 .00 0
ANTENNA ROUN DUP 3.00 0
SIDEBAN D HANDBOOK 3 .00 0
VHF FOR THE RADI O AMATEUR 3 .50 0
SURP LUS SCHEMATICS 2.S0 0
CO LICEN SE GU IDE 2.S0 0
" N EW RTIY HA NDBOO K" 3.95 0
MOBILE HAN DBOOK 2.95 0
ELEC TRO N IC C IRCUITS HANDBOOK 3.00 0
SHO P & SHAC K SHO RTC UTS 3.9S 0
SURPLUS CO NVERSIO N HANDBOOK 3 .00 0
UN LIGHTED GLOBE 19.95 0
ATlAS 15.00 0
CO DE RE CORD 3.50 0
REGU LAR LOG SHEETS (100) 1.00 0
SSB LOG SHEET S (100) . .. 1.00 0 I

HAM 'S INTERPRETER .._ 1.50 0
TVI HA NDBO O K 1.75 0
BINDER-YEA R W A N TED 4 .00 0
OX ZONE M A P " 3 .00 0
DIODE SO URC E BOOK 2.50 0
USA-CA RECORD BOOK __ 1.25 0
SIRS: M y check (money order) f or $--,-_ --: _
i s enclosed . Plea se send the follow ing item s to:

Ad d ress, _

------ --- ------- --- ---- --------

MOBILE HANDBOOK

Th is new M o bile H and boo k by B i ll Orr,
W6S AI , has been gett ing rav es f rom
top ex pe r ienced m obil e o pera to rs.
Wr itten fo r adva nced , as we lt as be­
g inn ing m ob il e o pe ra to rs, much of
t his in fo rmation cannot be found
anywhere else. Th is is NOT a collec ­
t ion o f rep r in ts.

1 - -- -- -------- - - - ----------

, City Zone. Stc te _

CQ ANTHOLOGY II

Th is is a book l it e ra ll y loaded w ith
schem at ics for a ll th e curren tly popu.
ta r p ieces of surp lus gea r . M ost arn a­
t eu rs are w ell aware of th e prob lems
encounte red in purchas ing seem ing ly
inexpensive surp lus un its , onl y to f ind
t hat no schemat ic d iagram is av ail­
a b le. T rying to f ig ure out th e circuitry
cold turk ey ca n be m an y ·t imes m ore
difficu lt th an th e m ost Involved puz­
z le, an d purcha sing a sing le instruc­
t ion book ca n ru n as h igh as $3 .50.

VHF FOR THE RADIO AMATEUR

SURPLUS SCHEMATICS

:f you a re , o r are p lann ing t o be a
VH F opera to r , you can ' t a fford t o be
withou t t h i s dyn amic new handbook
wr. t te n esoec'e uv fo r you . Fi l led from
cove r t o cov er with a l l n ew and o r ig i .
na l const ruction m ater ial p resented
so you can u nders t and it . Writ t en by
Frank C. Jones, W6AJ F, national ly
acc la imed for h is VH F pioneering .

SIDEBAND HANDBOOK

Top f avor it e CQ articles f rom 1952 t o
1959 . . . including sarn e you may
have m issed ... comp iled into one
new in forma t ion-packed book! N o
m ore need t o try t o loca te so ld ou t
back copies o f CQ. Th is Antho log y
includes past art icles of las t ing Inter ­
est t o eve ry amateur radio enthusiast.
Over 250 pag es o f text. Ove r 75 d iffer ­
ent articles . A d ef in i te M ust for you r
shack!

Written by Don Stone r , W6TNS, who
was almost o ne f u ll year i n the p rep ­
ara t ion o f t tus t er r ific vo lu me. Th is is
not a t echni cal book . It exp la ins stde­
band, showing yo u how to get along
w ith it ... how t o keep yo u r rig work­
;ng right , , . how to know w hen it
Isn't ... and lot s o f how to b uttd-t t
stu ff gadgets , receiv ing adapto rs , ex,
ett e rs. am plifi e rs.

---
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DKZOt

-KEY

CONNECTORS

Ham Shop
Ad,erthine: Rates: Non-c:omffier t ial ads IDe per word in­
cluding abbreviations .lOll addrl!nl!s. Commerta l and cr .
i anziat ion ads, 25c per word. Minimum Charl l! $1.00. No
all will be pr inted unless accompanied by fu ll remittance.
ClosinC Date: The lOth day of th e second mon th preceding
dale 01 publication.

Because the adverti sers and equipment contained in
Ham Shop have not been investigated, the publishers 01
ca cannot vcuctr l or the mercnandtse li sted therein.

,

DKUl

DK!IO

DK! O%

HUNDREDS OF TOP OUALITY
ITEMS - Ret'~h~n. Tu nl mltlHI.

l Il CTop hoo.. . Tr.n.rorm~n. P OWtf Supplln.
In~~rl~n . )I ~t~n . P hon... ....nt~nn... T~.t

t:qulpmml. Ind ln torl , F111~n. ....mpIUltfl .
II n dld•. Con~tfttn, ('ontrol Bon• • ),Iotofl .
D)"n.mOl.on, mow~n. ('.hl~ . K~,.~rI . Cbokea.
lI.n....~u. ~WItCMI . en-.. ,"U'. l'lmoJ for F REE
CATALOG- DU 1. C.O .

DOW.KEY co.. Thief River Falls, Minn ,

DOW·KEY connectors are
precision units. made of
machined brass with a ll
sur faces silver plated to
prov ide perfect connec­
tion.

DK!OI
UHF Panel mount male
connector __ each $1 .25

DK!O Z
UHF double female
connector __ each .85

DK!lO - Female UHF
to male phono connec-
tor each '1.25

DK!11
Male UHF to male phono
connector __ each ' I,U

Available at your dealer
or write:

r ....r l u r tb..r information. check number 38, on page 110

t 'or f urther information. cht"t'k number 39, on page 110

TOROIUS, uncasee 88mh 5/$ 2.50, postpai1 USA. Humphrey
WA6fKN, BOl 34. Dilon, Cali fornia.

fREE I BLUE BOO K LIST. l eo offers hundred s of bargains on re­
condi tioned gear. Viking II 97.70; NC300 189.00; Collins 62S-1
625.50; King 500A 259.00; SP600 296.65; Heath MRI 59.46;
DX·40 40.50; Ch eyenne 49.18; SX·140 72.15; SX· IOJ 160.65;
H0I40U $134.10 -MANY MORE. Also, free 1965 catalog. WOGFO,
WRl , Bod 909 Council Bluffs, 10"Na.

BU ILD a TV CAMERA cheaper than ever ! ! Send 10¢ for deta i ls.
ATV Research. BOl 396, South Sioux Ci ty, Nebraska .

fR EE SP[ CIM[ NSl Thrilly Rubber Stamps for your Q.sl·CB cards,
letterheads. Confirmations, Name, Call , Address. Many styles.
Royer Studios, laylot, texas.

SCHEMATICS of transistor ized receivers, tran smitters, con­
verters, etc. Send 10« and self addressed stamped envelope for
list to -Communi cation Instruments Co., BOl 466 Yorba Linda,
California.

IlSl' s fREE SAMPLES. Ace Pr inting 5506 Detroit ave., Cleveland
2, Oh io .

NOW ! 315 fi le cards for record in~ contacts . 100- $1.00. 500
$4.75 postpaid . WSl sa mples. liberty Press, 4339 Prospect ,
Indianapolis, Ind.

QSL' s• •.. 18 sharp samples 10< . ••. Fi lmcrafters.• • • Mart ins
Ferry, Ot1 io.

IlSls. samples, dime. Print Shop. corw ith, Iowa .

Q$l ' s ? ? ? WPE' s ? ? ? CB' s ? ? ? Largest variety samples 25« .
eeune 35lt (Refunded). Sacker, W8l7ED , Holland . Michigan.

QSL' s BROWN IE·W3CJI . .• 311 1 l eh igh, Allentown, Pa . samples
JO( with catalogue 25( .

TORO IDS, unca see. remo~ed f rom space age su rplus. 1.0 HY .83
Hy, .25 Hy 50« ea . Lock City Electronics, R.l , Sault Sle Marie,
Michigan .

SURPLUS GOODI ES : Collins ARC-l vhf t ranscei ver. 100-1 56 mc.
Ideal for 2 meters or air craft moni tor, pric e $16 / 50. ARC·3
transmitter $12.50, ARC·3 receiver $1 6.50. T-23 /ARC-5 trans­
mitter $12.50, TOO VHF transmitter $65.00, Hallicralter 5·36
receiver 27-145 me $65.00 BC-6JOF transmitter complete wi th
all coils and speech amplifi er $250.00. Collins ART-I3 tran s­
miller $35.00. BX·459. 6·9.1 me corr.mand tran smitter $14.50.
RBl 15·600kc vlt receiver $85.00. BC·221 frequen cy meter
$65.00. BC-312 receiver 1.5·18 me. AC/PS $37 .50. BC·645 420 me
trans ceiver $35. RAX· I receiver 1.5·9mc, AC /PS $21.50. Bend ix
SC R·522 converted to 110V/AC, 100·156 me for 2 meters c a.c .
$1 25. TG·34 code ma chine with 2 reels tape $27.50. Slep Elec­
tron ics, Drawer 178CO. Ellenton. Florida, Phone (813) 722·1843.
POWER TRAN SfORMERS rebuilt . 30 years experience, save. Kerla,
950 Metropolis, Marine City. Mich 48039.

WANTED : Commercial or Mi litary, Airborne. or Ground . .. Equ ip·
ment and restsets. Coll in s. Bendix , others. We Pay fre ight. .. .
RITCO BOI 156, Annaneale , Vir,in ia

fREE! Giant bargain catalolt on transistor s, diodes, rect ifiers,
components. Poly Paks, P.O. BOl 942P, Lynnfield , Ma ss.
HW 12·22·32 owners CONVERT YOUR RIG to a Tribander for $25.
Selectable SSB & CW coverage. 200 pep s.s. b. , 170 watts 80·40·
20 meters. comple tely seu-ccntatnee. For Comp lete Plans-15
Diagrams. 65 Steps, Parts List. etc., send $4.00 ppd. to PLANS­
Robert Christie 88·15 168th Street. Jamaica, N.Y . 11432.

f REE CUALOG: wneresate electronics, Hundreds of i tems. Why
pay more? ROYAL, BOl 2591. EI Ca jon, Cal ifornia.

ELECTRONIC CHASSiS PUNCHING and dr ill inlt service, Panels
cut. etc. Build that malt31lne article! Send chassis or request
estimate. Hole (l6ths) d iameters to ~~ 5¢; to lI,."z ~ , 25(' ; to 4 ~ ,

50( ; sq .. 5(' per imeter Inch in aluminum to 3 / 16. Steel 20 g8.
add 50%. Mark sizes and centers, allow clearances. Payment
with material, min imum $2.00, under 2 Ibs returned postpaid.
Metalwerk, P.O. BOI 1372, Cedar Rapids, Iowa 52401.
RTTY GEAR for sale. Write lor list 88 or 44 mh t cretds. Five
lor $1.75 postpaid . Ell iott Buchanan, 'N6VPC -ID67 Mandana
Blvd., Oakland , California 94610.
BEST KILOWUT on Market! 2·8122's! 80·2 meters! s.s.b-e.m..
c.w.! Writ e for Inlo. $450., f .o.b. SR S Electronics, BOI 267,
Newark, Delaware.

Literature
Available

Model A ccmc tete 01 ilIUltro led.

PLASTIC HOLDER Irames and displays 20 CSl cards. 3 for $1.00
or 10 for $3.00. prepaid. TEPABCO, Brown Ave ., Ga llat in,
Tennessee.

For fuethee informat ion. eheek number 40. on page 11 0
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pRINTED CIRCUIT BOARDS Hams, Etperiments. Many diffe rent
projects. Cata log 10( P/M Electronics, Box 6288 Seattle,
Wa shington 98188 .

ANTENNA tun ing unit, brand new $HIO postpaid (cost Navy
$8S.OO). MOC, 923 W. Schiller, Ptlila. 40, Pa.

QSLs Samples 25(. Rubber Stamps; Name Call , Address, $l.55 .
Harry Sims, 3227 Missouri Avenue, St. Louis, Mo. 63118.

REMOTE CONTROL UNIT, brand new $5.00. Postpaid. (Cost Navy
$125.001 MOC, 923 W. Schiller, Phila. 40.

QSLs SWLs XYL·OMs (Sample assortment approx imately 9¥4t;! )
cover ing des iJl:ning, planning , printing, arra nging, mailing, eye·
catching ccrmc. sedate, fantabulous. tn-attracttna. Protopay,
snazzy, unparagoned cards . (WGw! j Rogers, KltAAB, 96 1 Arcade
st.. St . Paul 6, Minn.

BUILD t ransisto rized battery power·supply 350V 100 ma under
$10. Plans $2. Herco International Box 113 Willowdale, Onta rio.

PRINT£D CIRCUIT kIT - complete: two copper clad boards
2% x 5. etch t ray, etcnent , etching resist , layou t grids, cleaning
pad, instructions. $2.98. Oeltronic Labs, Box 128, Hor sham, Pa .

RTTY CHANNEL FILTERS. Octal mounted. tuned 2125 12975 CPS
$5.95 pair, Toroids 88mh, me new, uncasec. 5 for $4.00.
WA6JGI, 3232 Se lby Avenue, Los Angeles, California, 90034.

t OO.OO Kc. crystal in HC·t3/U Holder -same pins as FT·243. Only
$3.00 each with free Bonus 200 Kc crystal-postpaid, USA,
Qualter Electronics, Hunlock Creek, Pa.

WANTED - An APR ·14 , 13 receivers. SG· I3 , H·p4, SG· I , SG·2,
MO·83, 479 Colli ns, in any condition. T·368-C xmtes. R·390,
390A. R·388, 389, 391. Receivers. RT·66 thru 70 Rt uni ts
RT/ 77·GRC·9, GRC· l0, GRC·19. RCA , Bendil, cctuns Aircraft
Radio and Radar Equip. Hewlett Packard , General Radio, Tek·
tren!x . etc., Test Equipm ent . GRC, PRC , GRR, TCC, ARC, sets
ARM, PRM , URM, UPM URM , SG Test sets any and all t ypes.
You name it. Ca ll E. Charol , Tech Syste ms ccm., 42 W. 15th
Street. N, Y. 11, N. Y. CH 2·1949 Col lect.

Technical Manuals - lowest pr ices USA, teletypewriters, receivers,
transmitters, tell equ ipment and etc. large lists . Send 10j coin.
stamps. Quaker Electronics, Hunlock Creek, Pa .

FOR SALE Complete instruct ions includi ng 28 page booklet and
22" x 36" schemat ic for conver t ing the ART-13 t ran smit ter to
a.m. and s.s.b. Satis faction guaranteed . $2.50. Sam Appleton,
501 No. Muwell SI., t una . t exas.

QSLs $2.00 per 100 postpaid . New style glossy 2·colors. Free
sampl e. Hobby Print Shop, Umatil la, f l a. 32784 .

QSL CARDS - 100 a-corer glossy $3.00. World globe in silver:
report fo rm on r everse side; free samples. RU SPR INT, Box 7575
Ka nsas City , Mi ssouri, 64 116.

HAMS Convert any televi sion to sensitive, bill-screen esetne.
scope. Simple cnanaes. No elect ronics expenence necessary.
Illustrated plans, $2.00. Relcoa, Box 10563, Houston, Tetas.

ATTENTION HAMS! We buy, sell ham gear. Repair and alignment
facilities available. Hold Advanced and Fi rst phone. Used Gear
always reconditioned . Money back guarantee. KitKraft Company,
P.O. BOI 406 -Canal SI. Station , New York N.Y. 10013.

ELIMINATE Mobile Vibra to r Noi se. Revolutionar y device outmodes
noi se·creatin, vibra tor. Complete ly transi stor ized unit plugs dl ­
rectl y into Vibrato r socket. No moving parts. Same size as vi·
orator. 12 Vol ts . Not a kit. Comes completely wi red ready to use.
For negat ive ground only . State make and model of t ransceiver.
$11.95 PPD .-$5.oo deposit on all C.O.D. orde rs. rer-rrer Systems,
2180 Bronl Park Ea st, Bron., N. Y.

CRYSTAL BARGAINS. free li st. Nat Stinnette W4AYV, Umatilla,
Fla. 32784 .

Looking? Sh::lppinr ? Tradinl ? Trying to save money? Write Bob
Graham for Special Deal s on New and reconditi oned used gear.
cash or Budget. Graham Radio, Dept. B, Read!nc, Mass. 01867,
Tel: 944·4000.

ELECTRONIC TUBES-TOP BRANOS SOLD at substantial savlnu!
IMi!l imum Order $15,(10). Authorized GE distrib utor. Send for
FREE Buyers ' Guide fo r all your Tube Requirements . Top Cash
paid for your excess inventory (New Only-Commercial Quant i·
ties). Metropolitan Supply Corp., 443 Park Avenue South, New
Yorlt, N.Y. 10016, 212-MU ii-2834.

OSL' s a-ector glossy. 100 $4.50 . Rutger s Varl ·t yping Service .
Free Samples, Thomas Street , Riegel Ridge, Milford, N.t

PICTURE of yourself , home, equipment etc. on CSL cards made
from your photograph . 250-$7.50 or 1000-$14.00 postpaid .
samcres free . Write Picture Cards, 129 Copeland, La Crosse, Wis .
HUNDRED QSL's: $1.00. Samples. dime . Meininger, Jessup, Iowa.

CREATIVE QSL CUDS free, new cata log and samples. Personal
attention given. Wi lkins Creative Printing . P.O. BOI 787·2.

A!ascadero, C.a~I;"f0'i'::nc;.;...... "';:-"';:-""''"''''';;-<.;;;-"'"'';;;;;;--,;;;:
RUBBER STAMPS for CSL Cards . I( its available. free sample im·
press ions. E & R Stamp Co ., 50 Gerald Rd., Rantoul , l ill inois.

QSL CARDS $2.50 per 100 in three color s. Samples and ce tatoa
free . Ga rth, BOI SIC, Ju tland , New Jersey.

QSL CARDS . As low as $2.50 per 100. Sam ples free. Radio Press,
Box 24C , Pittstown, New Jersey.

Fo, All Amateur Tr l nl '
mllterl. GUlrlnle ed lor
GOO Walt, AM 1200SS8
PI . N. t or l in k F ee d .
ll ltll t. Nea t. Weather proof.

R. due.. lnter ler enn I na
Nolu on All Mi ke' SIIort
WI Yl Ren in,.. Ml kn
Werld Wide Recepti on
S tronl" , Clelrer on All
Blnd, l
( 'ompl. t. II ' 00"'11 total lena t l! 102 ft . with 96 ft . or 12ohmhl t·
an('ed twtn ttne. 1I1· lmpaet molded rn onant trap, . (\\'1... 3 M:. I " I
&.. lonl) . YIU lu,t tuna t a du u ed bInd ror beamllke rU U1U . El '
ce llent tor ALL ...cetd -wtue 'oorl · ...... rft'el""1 Ind a reet eur
trlnlfDlt ten. For :,\OVICE a x n .-\ LI. {' I•.\~~ AlIATE1'RSI XO
EXTUA T UXEUS OR G .U)(l"''T~ X):y.U):n ~ El lmlnl ltt 5 I~I ­

ra te Int. nna l wllh ..eenent performalK"e ruaranleed. t neenn le.
UIU' t ... F UllY NI ll hbor hood , 1 XO HAYWIRE ROeSE AI' ·
PEA llAXCE I E.-\~Y I X~TAI.I•.\TIOX : {'omp lete I nu.urt lom .
; 3 -010 -20 ·13 -10 metn bind, . {'ornp l. te St5 95
010.:0 - 15 -10 meeee. M · ft. l oot ror ,·. TIL ('omp let e ._ St4.95
SEND O NLY n .oo 1..... ' 11. til .. mol anel pI)' pou mln I>.alanee COD
1>11,11 po'It.,e on arrl" l 0. lenrt lull prlee tor poIl". td dellrery.
Fr" Inrormlllon on ollwr IU bInd I n lffl n... 180 ·' m"'en lie.
•\ YI Uable I n ly rrom
WE STE RN RADIO • Olllt . AC· 5 •

100% MODULAT ION-WITHO UT DISTORT IO N i, p ro<t ica lly
im pa ..ib l. to otto i", w ilh mo ,1 hom r ig" NOW- Thank, to
P& H- YII \,I can have ."O\,lr col... and tol il la o !

Simp ly COnn1K1 a P&H MOOn AFC . l or AFC·2 b .tw••" the
mi l.. . a " d Ih. m il... ,n p\,l l of any SSI . OSI , AM. PM ~ FM
Iro" , mi tl.,_ Set th. tro " ,mi" . r a ud io go'n con lro l for l OO~o

mod\,l lat ion a nd FORGET IT! Fro m a WH ISPER 10 a SHOUT­
Ih. <ompr...~ oulpu l ' .... . 1 NEV ER VARI ES - MORE THAN
60 1. Ma y 0 110 be u l.d on PA , ." , I. ml 10 mo inlo in hig h
audio ou 'pul w i, hou l b lo lling .

NOT A CLI PP ING OEVICEI Thi, i, o n AVC Iype compr...or
Ii I.. . b rood <OIl lIot io n, vse , Qp".o l'on il inlfon lont'QUI. w il'"
"0 pum p .".., . ft.<t . Bu ih . i" aud io folie,. and SEPARATE
HIGH ond LOW IMPEDANC E CI RCUI TS.
HIG H IMPEDANC E Ihr. , hold i, , eI 0 1 -52 08 and w ill pro.
vid e \,I p 10 50 0 8 of compre..ion wi .h ne9li90bl. d i,lorl ion .
LOW IMPEDANCE II"el hold i, ..I 01 - 2.5 08, and ..... ill pro .
v id. \,I p 10 AO 08 o f comp....'on wh.m ul.d belw••n Ih .
, p . ok" and Ih . o ud io oUlpul o f 0 r.ce iv. r; r.. ,ulling in
... c.U.n l AVC o cl ion f ro m ,.c. i...r, ..... i lh PO.;l , RF AVC
ch o ' o ( l. ri , 1in .
MOOn AFC·l (3 " .. 3" .. S" j r.qu ir., on ... Ierno l po we r
, ourc. loft . n o voilob le from Iro n, m'". r or r. ce iver ) o "d
<o",oi " , 0 90·3.500 (ycle bondp OIl a ud io fi lter .

MOOn AFC ·2 (5" ;11 5" .. 7" , hal 0 b u ilt· 'n po...... r ,upply
a nd 0 ,w ilc h conlro ll.d &ROAO ·MEOIUM·SHARP a ud io fille r.

MO On AfC·2CW i, id en licol 10 Ih. Af C ·2 txc.pl fo r muc h
,harper a u d io r,her, . II il inl.nd . d fOt' Ult w ith folter Iy p•
...cit.,. o nd for CW recepl ion wh.n \,Iltd in Ih. , p.ok.r line
of ,.c. i...,..

MO On AfC ·l W ilh lubt' , 0. .. pawer l u pp l., ) • • • , • •S32 .9S
Moon AFC·2 o r AFC ·2CW Compl.l• • . . • • • . • • , • . • •$S4.9S

For f urther infor ma tion . check number 4. 1. on p aee 110

For further information, ebeek n umbee "2, on page 110

108 • CQ • May, 1965



May. 19 6 5 • CO • 109

I.. .. " . ..... .. 'W,,,",,

:Jj
WORLD PREFIX MAP-Full color, 42" x
29" showS prefixes on each country . , •

OX i ones, t ime zones, Cl tie\~~~~~ $e1f~~
enced tables ·•···PD

POLAR PROIECTION MAP_ Azimuthal eaut­
. . t ion Shows prefixes on

distant prolec · etttes prefix
. ach count ry, OX rcnes. ' ,

. 29" J. 25"
index by count nes, st aid $1.00
.. po P

UNITED STATES MAP- Ail 50 States wi th

call areas, prefix~~i::ti~~d ~;:~t _IO;~~~
fCC freQlle.ncy . II 50 States.
interesti nl Informat Ion on a st id SOc
29" 11 17 · ·..-..•..··po pa

WORLD ATUs-on1y Atla.5 com~iled f~~
amateurs. Polar projection, SIll cont:1
nents, prefi lle5 on each couns~Ya id ' $1f.~0
color, 16 paCes __ po p

Complete reference l ibrary 0\m~~sS2s:~
of 4 as listed above ...... pes pal •

;)10 AMA1EURS
KlJtREiiCE LIBRARY OF M~PS

OROER YOUR SEl 100AY.

PLUS THESE EXTRA FEATURES:
• Great Circl. Bearilll' • "Q" Iftd "r Sic""
• G" , t Circlt Cb.r!S • World TiI!I. Cbart
• PrefiJeJ bJ Cau.bies • lIn Postal RJtes

Un it ed States Listings ••. $5.00
OX Listings 3.00

, RAOI OAMATEUR 116 k
~

ca 00 INC
""Ii ' Dept. C, 4844 W. FUllerton Ave.
,.. . . ' . Ch icago, 111.60639

See your favorite dea ler or order direct (add 25C for ma iling )

WI/TEFOR
FREE

BROCH......'

S.R.R.C , HAMfEST: Jun e 6, 1965. See Announcement section
of "CO" in the May Issue or wr ite for details after April I .
1965. Starved Rock Radio Club W9 MKS; W90l Z, FRO # 1 Box 171 ,
Ogle sby, I ll inois 61 348.

FULL KILOWATT on Sideb.and BX 5100B 515B speech compression
llOOOA KW linear all $400: H0170 $150. R freeman K2JCK, WOli!.
201 843 2400 home 212 YU 9·5612.

Swan SW·240 $220 wi th Heathk it DC supply $245 HO·l7OC $175,
both excel len t. W4SDC .

fOR SALE: 70 It veste Tower. comple te. Telrex R200S rotator :
Beams 4 ere wide spaced 20 mtr rerren 2 ere 40 mtr Hy·Galn
402-8: 6 ere 6 mt r; I S ere 2 mtr. Fl exible Stee l Mast -24 It 1,/.. in.
wall : 500 f t. polyfoam coax and rotator control cables $400 and
take it down- or , makd a bid. KOSGY- I 723 Arizona Ave., NE,
Cedar Rapids, Iowa, r et e, 362·4746.

FOR SALE- Clegg Zeus transmitter $475; Clegg Interceptor Re­
ceiver $300; both for $750. or wha t do you have to trade. W1ZZF,
18 Fa irview Ave ., Trumbull , Conn .

KW·l For SIle. Excellen t Condition electrically and mechanically.
$310. Wr ite Bill . 1285 So. Smi th Avenue, St. Paul, Minnesota.
PACKAGE DEAL: Colli ns 75A·4, serial 1926; KWS·1 serial 382:
speaker; tubes: nee oscilloscope # 420; best offer over $12oo!
W8EUU 1000 Ingersoll , Coos Ba y, Oregon.

SX·140 Receiver for sale , factory wi red. $75.00. W0EGC, 204Z
North 33rd Terrace, Kansas Ci ty, Kan sas.

TEl ETYPE Model 28KS R, Mint Condition. $250 or best offe r.
K8JZW.

BOUND VOLUME 1964 CD for sale. Order no wand be sure to
receive your copy. limited quantity. First come fi rst served. Send
$15.00 to Dept. H.W., CD Magazine, 14 vancerventer Ave., Port
Washington, 1.I., N.Y. 11050.

FOR SALE: Swan model 512 d.c . power supply . Swan model 406
frequencr, control unit , with Inst ructions, In or igi nal cartons,
very IItt e used , $170 pp for both. Hustl er 20 and 40 meter
mobi le resonators, $5 and $7.50. WA2HSB , 5 Addam s St., Platts­
burgh, N.Y,

WANTED early Issues of DST. 1922-Jan ., Feb., Mar., 1921 - all but
May and July, 1920- all but April, May and June. K2EEK, CD,
14 veneerventer Ave ., Port Wash inlton, .I ., N.Y., 11050.

FOR SALE: Model 28 KSR teletype -mint condition-wr ite John R.
Niehaus, 208 Ih Church st.. Doylestown, Oh io 44230.

SElL - Eimac 4CXl OOOA, SK·810, SK·806. all together $150.
B&W 825A $30. All new. Watkins, WA4NPA, Route I , Box 118,
Melbourne Beach, flor ida.

CQ·20A , r.ack and cabinet, QT·l, manual $120. 500 watt Gonset
nneer. cabinet. 3·10 walts dr ive. 80-10 $100. Rack. 6' semi ­
enclosed $25. No shipping. KIKWV, Sleepy Hollow Road, New
Canaan. Conn.

WANTED: Complete set or bound volumes of CQ for 1945 and
1946 for pr ivate collection . Write Scott Cowan, 73·62 Bell Blvd.,
Bayside, LI., N.Y. 11364.

BUNO NEW 5894 $18.00; 6442 $15.00; 600 5 $2.00; 7027 $1.00.
Johnson l ow Pass :::250-20 $10.00. WA9NKT 1235 Hill crest l ane,
Freeport, il lino is.

FOR SALE - Gonset Communica tor III 6 meters, 12v., complete
with mike and book. like new. Local sa le only. $165.00 K2EEK,
75-1 5 177 St., F1ush inl 66, N.Y.

MANUALS for su rplus electronics. Stamp for list. W31 HO, 490~
Roanne Dr ive, Washlnl ton, D.C. 20021.

TElETYPE RIBBON modification kit for Model 15. New surplu s.
Special nylon ribbon automatically re·inks, outlasts 250 ordinary
r ibbons! $4.95. postpaid . Telemethods 3075 E. 123 Street, cteve­
land, Ohio 441 20.

INTERESTING OFfERS GAlORE In the new " Equipment Exchange
- Ham tracer" Rush $1 for next 12 issues. Brand, WA9MBJ,
Sycamore, Illinois.

QSl's CB, WPE Samp les l Ot: Nicholas & Son Pr intery P.O. Box
11184, Phoen ix , Arizona 8~0 17 .

THIS COMPANY Is looking for Ham & CB cartoon artis ts and ideas
per idea IF ACCEPTED. For information, wri te AMBRU PROCUC·
TION S. 10 Bu rbank St reet. Yonkers, New York 10710.

KWS·1 Rf unit wanted . Electrica lly defective acceptable . Describe
completely, W6BE.

WANTED : Military Surplus Prop-Pitch motor prefera ble uemodl­
fied . William f irestone, 71 Southampton nr .. Will ingboro, New
Jersey 08046 .
NOVICE: Heath Hl·11 c.w. transmitter, SOW input, $35: Halli·
crafters S-120 receiver $40: In good cond it ion ••• Joun semen.
1034 Clark Road. Aiken. S.C. 29801.

SPRING AUCTION of the Rockaway Amateur Radio Club will be
held Tuesday, May 28th, at 8:00 p.m. at the Amer ican Lel ion
Ha ll. 301 Beach 92nd Street, Rockaway Beach, N.Y., Come to the
best AUCT ION in the New York area. Donation one dollar at th t
door. f ree Prizes.

KWM·1- Just checked by Collins. Big 6 meter beam. Prop Pitch
motor . Best offer. WA2JDG Rowan, 8 Van uume ave., Riverdale,
N.J.



DO YOU WANT TO GO
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A DPDT
SWITCH

IN
rJ LINE

$1900
Each

51ft': 2 ''; ,,3", " I '1(,M.
\':t. 12 0>.

Con n~' t o rs UHF.

•

IDEAL FOR
SWITCHING
A LINEAR AMPLIFIER
AND OUT OF YOUR

SERIES

Id U I for .1\(',, 171 £ In .11<I
....., • p m pli 'i boot_..,n
.n .,.. lcit.,••nd *,I ., n n . r•.,­
Q u ..n rv • • nll:" 0 10 500 m r
Po...... Ulinll: I k... . \,SWR
l...~ I h . n 1 . 15 ' 1 fro m 0 10
500 m r . Iw l. tlo n r .... l r . Ih . n
:\0 db ~ I 500 m r . Loss Ir .
Ih . n 0 .03 d b ~I ' 30 Mr . Ll f..
0 " '" 1. OOfI.OOO op<'•• tl o ns. 5 0
oh m Im~.nr...

Available in a ll s t a nd ar d AC. DC Voltages.
Also wit h t ypes BSC. TS C. N' '" C Connectors.

tln("ond il ionall, Guarllnl~..d fo r on~ ,~ar.

()otot .I\. ~, Produ"h III ,our d~al~r o r tltrll ~:

DOW-KEY CO., Thief River Fa lls, Minn .

Fu r ( urtht>r in for ma tio n, c heek number 53. on p llKe 110
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o Recondit ion ed
Specials!

Ma y, 1965

only
$39.95

kit

• Select ive _ 20KC @ 6D B points
• 4 g ·~ Mc cover age

WORLD RADIO LABORATORIES, INC.
341 5 West Broadway
Council Bluffs, Iowa 51504

Rush m e fREEI
o WRL 1965

CaialoJl:

uv

I Please rush m e item _I Enclosed i s 0 Cash 0 Charge CO COO (2 5% ca sh w/order) I
clf new cust om er. se n d cred i t in fo with your charee order

I N ame ' •

I Address _

• 5 W att inp ut
• Sensit iv ity - bette r than 1

TECH-CEIYER 6...
low cost. com pact, 6 m eter tra nsce iver

I
Stable supe rhet rece ive r. 5 wa tt

tran s m itter, f eaturing PIT, us ing std.
(Ft 2(3) 8 M e range d a is , non -c rit ica l

I coi ls , pla t e modulation , p ower an d
m odulat i on indica to rs, 10 tube per ­
fo rmance. Step- by-step ma nual inc lud ·

l ed . Wt. 9 Ibs. 115 VAC Power supply
(kit) - 15.95.

1

I
I
1

j l

" '-"'-- "1· ··O..r-
n"" - (I. :"@ 0':""_..:1~, ....;a.lj

WRL NUVISTOR PREAMP PRINTED
CIRCUITS
PA50-2 Stage preamplifie r for 6 me­
t ers . Use 2 RCA 6CW4 nuvist ors . H igh·
e st grade glass epo xy board. As sem ­
bled and p re-aligned for 50 ohm input ­
ou tput. Requ ires 60·120 VDC @ 10
M A. & 6.3 VA C
Size 2 1/4 " x 2 1/4 ". Wired $6.37 I
PA·144 Same as abo ve excep t on ly 1
6CW4 nuvistor & for 2 meters . Wired

..

$4.98 (less 6CW4 t ubes) . c:ity - - - - - - - State Z ip _ --,__=----
__________ c"p & Mal' _

Fee fu rt her infor ma t ion , cheek number 24, on page 110

$149.95
f-

I Shielded ign ition . 1250
Watts , U5 VAC. 60 cy.•

I 71 res.
(FO B M ilwaukee,

..

W iscon s in )

---
I "" --•.<,ri- " ) ,) ,)

., 'I-/,~"P..!
L( ~ 0(

I qC5'"~

I
I
I
I

l .o l. M..."",on
W¢GFO

. ..-..
• WVG MARK II

ALL BAND
• VERTICAL

I ~~Io~~N~e lf .su P'
portmg 10 ·80 meter

I antenna . Tune s 3.5
- 30 Me w ith man·
ual tap adjustment .

•
Fe ed wi th 5 2 o h m
ccae . Qu ick tnstaua ­
tion . Am a z in g e t t t-

•
c iency fo r OX or lo­
cal con t ac ts . Used

I
as portab le antenna
also.

$15.95 jI Postpa id ';J
Continenta l USAI MECH AN ICAL SPECS:
Ove rall hi. - 18 ' . Tub-

l ing diameter - 1 1/4 '"
t o 7116" . M a x. unguyed

I
wind survival - 50 mph.
- Mil . bracket for l o/e "
mast. WI. Sibs.

I ELECTRICAL SPECS:
M a x im um power: lOaD
w atts AM o r CW - 2

•
KW PEP, Om nidi rection­
al . Vertica l p olari zed .



Here's a
whole

dictionary
of value
in just

r / TWO
~ WORDS' /"

MEANS TOP QUALITY VHF!

,.,. ~ ~ ~

- -- "VENUS"
SIX METER
SSB TRANSCEIVER

•
o •

o

••

....
,•.•• o. o.

' .' 41 •. - -....:: , . '-

22'er
lWO METER
TRANSCEIVER

A ready-to-go f ixed and mobi le station covering
t he fu ll 2 meter band (including MARS and
CAP) that works directly off 115 volt AC, or
12 volts DC f rom built-in solid state supply.
Com bines t he f eatu res wh ich have made
Squires-Sanders' Clegg equipment famous in
VHF circles. Transmitter has powerful zc-wett
input t o high-efficiency fina l. Receiver boasts
unique triple conve rsion design fo r increased
sta bility. Increases select ivity t o 10 KC at 6 db
down. Nuvistor RF stage and low noise mixer
provide .2pv sensitivity. S meter doubles as
RF output indicator - this plus broadband
exci ter tuning makes it easy to peak trans ­
mitter for maximum output power. 14 tubes.

•

Most powerfu l 6 meter SSB t ransceiver! FB for
AM and CW operation, too. 85 watts PEP input
in all modes. Less than 100 cycle/hour drift
after warmup. 24 tubes. Mike included .
YOURS FOR $495 OR ONLY $22 A MONTH"
MOOEL 416 AC POWER SUPPLY/SPEAKER to
drive t he " Venus."

$110.00 or only $5 a month"
"APOLLO 700" LINEAR AMPLIFIER for " big­
station" performance on 6 meters. 700 watts
PEP input with only 10 watts drive. Built -in
solid state power.

$247.50 or only $11 a month "
58 BOOSTER provides to 20 db increase in
average power. Plugs into the "Venus" RF

VALUE PR ICED AT $239.50 stage. Can be used with or without the " Apollo
YOURS FOR ONLY $11 A MONTH" 700" $97.50 or only $5 a month»

°Typ ica l monthly payment after avera ge trade-in allowance or down payment .

MEANS "EXTRA SAVINGS!"
Are Harri son prices competitive? You bet! Ou r
large volume lets us cut unit profit way down.
But more important, we'll steer you clear of
costly mistakes.

With a backlog of 40 years of experience in
ham radio, a Harrison ham specialist is sure
to have seen you r problem before and can be
relied upon to solve it economically. He'll give
your Clegg gear (or any other purchase) an
on-the-air checkout if you like, and inst ruct
you on tune-up and operation. Also, Harrison's

full servicing facilities stand behind t he manu­
factu rer' s guarantee.

Want to trade in your old rig? Harrison is
famous for top deals.

We're proud of our t itle of " Ham Head­
quarters, USA."s Give us t he chance to show
YOU how we earned it! Come on in, or send
your order. now.

73 '!:J-'" ,..,/ •
OUO ,.,.etJt/U4tJ.H W2AVA

Mail orders carefully and promptly filled · literature on request.

227 Greenwich Street · New York, N. Y. 10007 • (212) 8A 7-7922
"HAM HEADQUARTERS, USA" ~ (In Long Is la nd: 130·20 Hills ide Ave., J am a ica • RE 9 ·41 01)
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u I a ons
in a pint size container

Nothing under t he table ... Na­
tional's self-conta ined NCL-2000 am­
plifier packs a full 2000 wat ts PEP
in its desktop cabinet . A real rock­
crusher, the N CL-2000 delivers up to
1400 wat ts of peak SSB output into
your an tenna on the 80 through 10
meter bands, and is fully rated for 1000
wat ts D .C. input in CW, AM, and
RTIY operation.

Nat ional's two-gallon package has
features you won' t find elsewhere at
twice the price: two husky R CA 8122
output t ubes, designed specifically for
high-power SSB service, provide 800
watts of avai lable plate dissipation;
ad justable passive grid circuit a llows
operation with exciters providing from
20 to 200 watts out put , and may be
used as exciter dummy load for easy

exciter tune-up wit h amplifier pla te
voltage removed; ALC output for use
with t he N CX-5 and ot her exciters
incorpora ting ALC provisions; sepa­
rate plate and multi -meters; high­
efficiency operation in CW and RTTY
modes; all changeover relays incor­
pora ted for use with either transceiver
or transmitter-receiver combinations ;
automatic switch-over to exciter-only
when pla te voltage is removed; and
complete safety and overload protec­
tion, including lid in terlock, au tomat ic
B+ sho rting bar, t ime delay, and cur­
rent overload relays. T o top it a ll off,
the NCL-2000 carries Nat ional's One­
Year Warran ty.

Your National dealer will wrap up
this potent little package for you at
the pint-sized price of $685.

..... »,

.,~.' .. ~ .

•

~--

­•

NATIONAL RADIO COMPANY, INC.<@>:
37 Washington Street. M elrose, M assachusetts, 02176 World Wide Export Sales: Aurie m a International Group.
85 Broad Street, N ew York City. N . Y.; Canada Tri·Te l Associa tes, 8 1 Sheppard Ave. W.o Willowdale. Ontario

See us ot the AFCEA Show, Booth 82

___ _ _ _ _ _ F_o'_'_O_"_h_"_ '_"rormation . cheek number S5 un 11II.Kt' l CIO'--- ,



RCA·7094 offers a remarkably simple way to build
a medium power grounded-m -id linear for SS B.

Because it is designed wi th an indirectly heated
cathode, specia l filament chokes are not r equired.
Most of the driving power appears as useful power
in the out put circuit so t hat high overall effic iencies
can be achieved. Neut ralizing, generally, is not nee­
eaaary. "Swamping" r esistors a re not needed. A
screen and bias power supply is elimina ted , t oo.

F or complete information on how to build a n
RCA-7094 grounded-grid linear .. . refer to RCA
"Ham Tips," Vol. 19, No. 3, August , 1959 issue. F or
complet e technical data on the 7094 in other classes
of service, write to Commercial Engineering De-

partment, Secti on E15M, RCA E lect ron ic Cern­
ponents and Devices , Harrison, 'K.J.
AVAILABLE THROUGH YOUR AUTHORIZED RCA
I ND USTRIAL TUBE DI STRIBUTOR.

LINEAR RF POWER AMPLIFIER
CL ASS B -TRIODE CONN ECI'ED

SSB·Service (ICAS) T ypical Operation R a t ings
DC Plate Supply Voltage 1750 volts
Max.-Signal Plate Input 350 watts
M ax-Sienet Driver

Power Required (Approx.) 15 wat ts
Max.-Signal DC Plate Current 200 ma

RCA ELECTRONIC COMPONENTS ANO DEVICES, HARRISON. N.J •

• The Most Trusted Name in Electronics
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