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32V·3 fronsmiller7SA.3 Recei.er

\X' hClher your operutmg tas te runs to dx. traffic or rag-chewing, you' ll lik e
the conven ience o f these p roven perfo rmers. \X' ith th is popular co mmunica­
t ions system. ) "OU QSY from the high end of 10 10 the low end of 80 in a
few seconds: just p ick you r hand and set the dials to the desired frequen cy.
'",'i th (hi .. accu ra tely ca lib ra ted pair o n your o perating table. you don't even
have (0 zero-bear. \ 'I;' aOI to answer that station on his own frequen cy? J USI set
the .U \'-_~ 10 the frequency ind ica ted o n the 75 A-3 - that's all there is to ir!

The Coll ins 7SA·3 double-con version receive r, w ith its crys ta l-contro lled
Ironr end and h ighly sta ble low frequency Vf'O, is like a hi ,.:,h frequency
crys ta l-con tro lled con verter working JOIn a very stable low frequency reo
ceiver. The hi l-:h stahility and 3.1 kc bandwidth of the 75A. ·3 make it ideal
for AM or single sideband - and HOO cycle and () kc bandwid th filters are
available as o pt ional accessories. All c."oils are permeahi lity tuned and have
a straight line freq uency cha racteristic, allowing linear dial ca lib rat ion. Only
the hand in use is visi ble on the sl ide-rule dial. On the vernier dial, each
d ivis ion represents one kc excer-r o n (he 10 and II meter bands, where each
dial division represents wo kc. This accurate calibration is made possible by
the hil-:h1 r stable oscilbn e rs in the "75.-\-3.

z...~.,...
The 32\'-:\ is a \'FO n nrroli ed hand­

swihhing gang-tuned 1(. n.. miller rated
at J('() watts input on CW and 140
watts on Phone. It is thoroughly
filtered and sh ielded to minimize the
poss ibility of TVI.

Flil/y il/lISlraled bool fel s de rribillg
Ibis poplilar p.,ir are at"ai/db/e at yonr
Collins distributor,

COLLINS RADIO COMPAN Y
Cedar Rapids, Iowa

261 Madison Ave ., NEW YORK 16
1930 Hi-Lin e Drive , DAllAS 2
2700 W. Olive Ave., BURBANK

Collins Radio Company of Canada. Ltd ., 74 Sparks St., OTTAWA, ONTARIO
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THE THIRD ANNUAL
-

EDISON RADIO AMATEUR AWARD

You are invited by the Award Committee
to nominate your can'didate for 1954

FO R the third successive year, you have the
opportunity to single out for national

acclaim someone who has rendered our­
standing service while pursuing his hobby,
amateur radio.

O nly candidates who are nominated by
letters from you and others, will be consid­
ered by the judges,

Naming the Edison Award winner is a
tribute to the efforts of all amateurs in the
public interest, By entering a candidate. you
help make this tribute possible , . . and can
win for yourself an expense-paid trip to the
city where the Award will be presented,

RULES OF THE AWARD

Edison Award achievement is exemplified
in the work of J. Stan Surber, W9NZZ. last­
year's winner. Mr. Surber since 1950 has
served as a regular message link with hun­
dreds of men on duty at remote Arn ie
weather stations-has handled, in all, some
20,000 personal communications,

Other new pages of amateur achievement
are being writt en while you read this. Aid in
honoring those responsible! Read the rules
below ... select your Edison Award cand i­
dare , , , and mail your nominating letter to

Edison Au-ard Committee, Tube Department,
General Electric Company, Schenectady 5, N , }' .

WHO IS EliGIBLE. Any man or woman holdlnl a radio amateur's license issued by
the f.e.c., Wash lnl lon, D. C., who in 19~ performed a meritorious public service
in behalf 01 an indiv idual or group. The service must have been performed wh ile
the candidate was pursuing his hobby as an amateur with in the ecntinen tallmnts
01 the United Siaies.
WIHNER OF THE AWARD win receive th e Edison trophy in a publ ic ceremony
in I cenlully located metropolitan cily. Expenses of his tr ip to that cily Wi ll be
paid. As • lurther loken 01 app recialion , G.L ,!,lIt present him with. precision
ti mepiece to clock OX. In addlhon, Ihe person responsible lor the nomination 01
the Award,wlnolAI undid.!e will be invited to attend the presentauen ceremony ,
and hIS expenses also Wi ll be paid.
WHO CAN NOMINATE. Any individual, d ub, or association familiar with the
selVlte performed , p

HOW TO NOMINATE. Incl ude in a letter the undidate's name, address, ull letters,
I"d a fu ll deSCription of the sefYIc~ performed . Your letter must be postmlrked
not li ter than January 3, 1955.
BASIS FOR JUOGING , All entries will be reviewed by aaroup of distinauished and
imparllal judps. Their deciSIons Will be based on (I) the areatest beneM 10 an
indiVIdual or lrouP, (2) the amount of inl enuity and sacrifICe displayed in PIr.
lormlAl the servICe. The judles Will be :

E. ROLAND HARRIMAN, President, The American Red Cross
VAl PETERSON, Administrator, Federal CiVil Defense Administration
EDWARD M. WEBSTER . Commissioner. Federal Commu nications Commission
GOOOWIN L DOSlANO, President, American Radio Relay LU lue

WINNER WU BE ANNOUNCED 011 or beloll Thomas A. Edison's birthday,
February II, 1955.

Em~oyMS QI the General Electric Company may nominate candidates lor the
EdiitOn Radio Amateur Awald. but are not permitted to receive the Award,

GENE RAL• ELEe T~J.~

/
/

,,
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FCC-90A

•

CI.v.land 3. Ohio

INC.

••

OSCILLATOR
CPO - USA

FREQUENCY CALIBRATOR

2118 East 55th 5t. Dept. C

BUD RADIO,

PRACTICE
MONITOR

CODE
AND

•

Th. elimination of drift is a vital resp_onsibility of .very .mateur op.r.tor.
To comply wHh Federal R.gulations lome means of accur.teJy checking
tranlmitt.r frequency must be available .t every "Ham" station. You
can avoid. "pink tid.t" for oFf.fr.quency operation by using the BUD
self-powered frequency calibrator. The new improved BUD FCC 90--A
also uses 2 tubes-SOCS and 3SW4. It consists of a 100 ke crystal esell­

la tor th.t is complete ly s.lf-powered and will give 100 kc ch.ck points on all bends to 30 m.gecycle"
This enables you to determine the exact band edg.s.

No erir. wirIng is requir.d to install this unit. Plug the FCC90-A info • 110 volt receptacle,
connect fh. pick-up I.ad to the .nt.nna binding post of the r.ceiver and the unit is r.ady for
operation. An ON-OFF swHch and .. STANDBY switch are provided.

FCC90-A Am.t.ur Net 51'7.25

5ee these new BUD products at your distributor todayl
Write for copy of New Bud Catalog No.1 54

The new improved C PO-I28-A now utilius 2 tubes-SOCS and 35W...
This means you actually get increased output from this really poten' CW
monitor which is ready to ope,.t. at .11 times.

THE BUD COOEMASTER is " real money saver. No longer do you have
to consider your cod. practice oscillator us.l.ss .ft.r you have r.amed
the eede, A flip of the switch end you h " ,eal Good CW monitor.

This is .. r•• lly versatil. instrument. It has " built-in permanent magnetic: dynamic sp....r and
will oper.t. up to twenty ••rphones.

A volume control and pitch control permit adjustments to suit individual requiremenh. Any number
of ~.ys can b. eonnected in parellel to the oscill.tor for group practice. This unit will operate on
110 volts A.C. or D.C. An ed.rnal sp.aker may b. pluCjJged in without the us. of an output tra ns­
former. All controls are plac.d on the front of the unit and all jacks are in the r.ar. The unit il 6'/,"
high. SV2" wid. and 3V2" de.p. It is finish.d in Grey Hamm.rton••nam.1 with r.d.l.tt. ring.

C PO.128.A Amat.ur Nat 515.'75

Also anil.bl . in earphone mod.1 CPO· 130 A at S14.10

•

Our CPO-128, CPO-130 and FCC-90 were the best on the market. This did not
satisfy us. We're constantly striving for improvement.

2 • CQ • September. 1954



The cover feature this month is one of the mony new pieces of equip­
ment described in qreet detoil in our forthcoming beck " Single
Side bond Techniq ues." It is 0 15-meter VFO SSB exciter with 35
wetts of useful peek output. A Coll ins meche nicel filter is employed
in 0 circuit thet enables sideband switc hing ond cerrie r re-insert ion.
Receiver onti-trip ond automotic voice control (VOX) ore two more
of the fu tures in this unusuel uni t. A seperete heterod yne unit
which is else described in this book will e llow the USe of this exciter
on eny be nd from 10 to 80 meters.

Managing Editor
O liver P. Ferrell

E. Mile, Brown. W2PAU
Technicel Coesultent

Herbe r. S. Br ie r. W9EGQ·

William I. Or r . W6SAI · ·
"$Sistont Editors

------------------= Our Cover Photo----------------------------

•

September, 1954
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•
I

4 S C IlATCJII 46 195-1 DX COSTEST R U L ES

9 BOOK R t: VI EW S 60 CLAS-'iIFiEU Aus

17 M OBI LE F REQ U.E:'\CI E,S 72 Al>\' ERTI~I:\G Jxnex

40 P RO P AGAT IO S Coxnrrro xs

Miscellaneous

1\'O VI CE S HACK

CLASS K 1\f 08ILE :-'f O OULAT O R

Dale Hileman, K6DD I'

~fOlHFYI :\C T n t: SX·71

Feature Articles
T ne PHO ="' E P AT CH A ="' D T ilE LAW

M aurice H indin, JV6£U I'

T I9AA (A PnoTO Sl UR' ")
Dr. H eino Som mer, DJ9A A

Departments
QUA DE CQ 29 YI.s FREQUE~CY

D X AM) OVE R....:AS ~.:WS 39 V H F-UH F ~EWS

CQ--IUtl4l Re• . u.s . f"oIIt Of!kto l - h pubtuMd montbu b1
COwan P ub ll ,b1n. CiDrJ). £:I;ecutJ , . an4 J:;4!tor lal om-. 6 7 W " t 44tb
Slee«. 1'0_ York 36. N . Y.~ ),IVrr" lUll 7- ~080.

Reentu M U 8 cW'd Clul Matter F'~bru,lJ' 6 . 1 9~ 1 at !.be I'GIt 0 ...
N ew York, N . Y. undft u.. Aet of Mueb 3. 18 7 9 . Sublcrlpt100 rat.
In U .S.A. PoII..toDi. 0\.1"0 .. FPO. 1 1MI' ' 3 .00; 2 1~1I" '5 .00 ;
3 ,earl ' 7 .00. E"~..hef' add ' 1 .00 per ,ear for POl tq;• .
SLna'll eoplN 35 eenu. l"rinltod i n U .S.A. EnUre eont e.aU COP1TI. ht 1 9 54
b1 ooWIIII PubUl b1q oorp. CQ cklM DOl U .WII0 rel polltlb11l17
for \UlMIUclte4 lIla.nuta'lpU.

POSTMASTEIt : SEN D FOItM 3 5 1 . t . elL
.7 WEST ...t' ST., NIEW YOItK 3_. N . Y.

T HE " jUNK EY UO ARO"

john IVil/ iams, IV21lFIJ

James cuu«; }Y8KMM

A LL A BO UT bll' E()A:\CE B RlI lGES

H oward Burgess, JV; WCF

EX I·ERI~I F.:\TS WITH TRA="'SI ST O RS

H arold R eed, IV) £JP

27

22

36

13

43

31

16

19

=------=11----------------------------------------------------------------------------------

_ 34------------------------

L1nl.

Bldg••

" 8, CaW.

Nordr. Para-

Business Staff

Editorial Staff

I

•

Austrolaslo: Technical Book Co., 297
Swanston St.• M.lbourn. C1, Yktorla,
Australia.

For e ign Subscr iptio ns

Englan d: R5GB. N.w Rusk In Hous••
Run. 1 St.• London. we1 .

Richard E. CI_ry. Comm ercial Bonk
Be,eo, Ohio. BErea 4-7719.

Branch Ad ve rtis inCJ Office s

Ted E. ScheU, 2700 Wed 'rd Street, Los
A ngel.. S, Calif., DUnkirk 2 ......9.

Scclftdina"flG: Intraprft•• 17
d b .... I. Holt. , D.nmark.

S. R. Cowu , Publishr

S. l . Cahn, Advertising Director

H. N. Re iles, Adve rtising Menage ,

L. Steiner, Re presentative

D. Seltmen, Production Meneqe r

H. Weisner, C irculotion Manage r

Rober. W. Ca mpbell

Jeanne C. Gillespie
Ed itorial Assistants

Thomas Smit h. W2MCJ

-------J a ck N. Brown, W 3SHY =--George J a cobs. W 2PAJ =--G. Franklin Montg omery, W3FQB =--Louisa B. Sand o. W0SCF ::-Wilfred M. Scherer. W2AEF =--R. C. Spencereyo KY4AA ::
Contributing Ed itors ::----------



You knowing, I think ing Scratchi are gelling melle
in his old age. Yes indeedy. Why I thinking 80?
Well. when it are obveeus that reseever are needing
E)'e.F alinement, are I hurredly pulling out meter,
grabbing tooni ng rench, and Hoeing up Eye-F coin?
NOI any more. I wateing for it to get worse, Which
it does.

When crisetal oeealayto r are acting up and jump­
ing Ireakwency, are Scra tchi cleening crisstal? Not
soea lOU can noteue it. r just plugging in new
crisstal and working on new freakwency. Same thing
when toob going bad. Are I driving all over towns
trying to trade it with sum other amchoor? Not
very ofte n. I j ust plu gging in new second-hand toob
and throwing old wun away (after taking base off
to saving in case ever be needing it on which to
winding sells-arne coils).

Or even when noing that rotary beem no longer
being in l I e toon, a re I madly climeing up pole
with field strength meter on my back, to retoaning
beem ? Hah ! Not any more, no indeedy. Hon. Ed.,
I no what you ayi ng, You saying that Scratch i are
just get ting plane lal:Y. That', where you are rang.
Scratch! just gett ing common sense. So what if
Eye-F are not in toon-e-as long as 1 can heering
eumbuddy, I working them. Why cIeen the jumpy
crisstel-c-wun Ireekwency are as good as any. So
what if beem are not in toon-sumbuddy will beer.
ing me likewise. Like I sa id. Han. Ed.• 1 are cet­
ting mello.

Several nites ago 1 are ha ving big old dates with
XYL-IOobe and after seei ng moom pitchure at local
fl icker house, we driving out to our Iayvorit canyun
and sitt ing there looking at moon. Gollies, 1 think.
ing, aU r reely wanting is to marryi ng XYL Lil,
~tt ling down, going on ai r each nite for cupple
houn , no problums. no hurly-burly. Then laler 00.

having clomp, clomp of little feets in hous.e. and
Scratc hi are teeching code to kids, so they growing
up being l Ie geenyu!l radio amchoor like Scratch i.
That wood be the li fe. no do utless.

At least. that what I thinking cupple daYI ago.
but 5ince then, and the .... but maybe i{ I . tacting
at beginning be better. One afternoon short times
ago I sitting peece£uIJy in shack. looninc across
band, li stening to pretty see-w seek·yous comiog
{rom earfon~, and just getting reddy to calling sum

(Conl;n",d on pag~ 6)

Feenix, Ariz.

Deer lion. Ed :

---

-.
•-

MODEL AC:l$1450 Sh;p. w•.
• .. Ib"

ThC' lIea t hklt Antenn.a Imped­
ance :\ll'tef ~ ba.slC'ally a I'l"SLIt­
ence tyJlf' Btandlne wa,'1!' reue
brtdltl'••1th one arm a variable
f'eI1stant'e, In thiA mannl'r It b
po.IIMI' to mHoSU", radiation re­
lll~t.tnC'f' and reeonenr frequeury
and auteun.a tralUimt.lon line
ImJll"dan~; approllimatf' ~WH

and optimum rft'l"I"f'!' Input ,
e8f'1I abo u a monitor or u a
tlt-Id IUfI'h¥tb meter . 'hft'e high
lWnslth'lty ~ oot requirf'd Fn­

<c' W qlWDC'y range of thf' A M · I b
••n lp. I. 6-I.'iO :\Ic and ranee 01 Im-<.21b,. ......ant"'f' ffi('&$Ure[J}('btB~ ohlJ1ll

The dreult UM'$ a 100 mlt"rOam·
~ ~lmtMOn mf'tef as a lIf'rW.

th'(' null IlIdl<'ator, l"hlelded aluminum IIgbt .,""ht
C'abhwt. Strung ....·If IIupportlll&, anlt-nna lermln.a~

T he neW lI f'a lhlr.ll A n­
tenna Coupl" Modf'l
AC-I llo' iU B!l'eC'IfI('a lly
d e.hrnt"d 10 Ollt'ra te 10'11 h
the J(" alh klt Aillattur
Tra ' 1I1m lt t N and wil l
o pera te wit h a ny trana-

mu te r ne t t- U"~hllil: 75 ,'''''~-::-:::~-:":"~=Ilo'a t ta H t' Input power
H u" " ed deal" u haa r''!lUlled
III a BtUrdy. """II II hlelded
unit ' t'al urllllr a C'0 llllt' r Illll~
ed chaJl!ilhl aud s n C'lit com­
pattment , COlu .la l 5'l ohm

rece pt aele e n the rear
ot Ihe r hURlll ('o unfi'la
10 Il Ihrl~ M'C tlO Il PI- t Ylll" low PUll
nner wit h arut-otl frrq ul'n r y 0136 "tIotc
TunlniC nrlwurk roruliHla o t • variable
C'aparltanrl!' IIl1cl 1'\Ilf)('d tncucrenee In

a n Impedance m a t rhlne u nit
Call1lrlly eoupted neon lamp

lWf\'f'lI '" a t uning Ind lr a to r
a nd wlll al.'IO \lrOVlde a

rnuKh Inti eeuon
o r po.....er output .

~eat44it IM P E 0 A NeE

ME TER K I T

MODEL
AM-I

HEATH COMPANY
BENTON HARBOR 6, MICHIGAN

The IIn'a1uable IWJl rument for aU
lI a m• . xumeroue a pplication.
8ueb as pn t unlq:. helln.lll.UoD,
locati O&' parultlClJ. COrTeClIo( TV I,
"dlu.t1na .ntE-noM. dee1cn pro­
eeduree, ere . neeetvee appllcaUoo.s
lncjud e meuul1fl1' C . L and Q of
romponefll.a-deurmlnlnl R Y etr­
eutt I'OIOnant fnoqUf'DcI~.

ccvee so. 40, 20. II . 10.6.2. and
1~ blekr H I m balIdi Compkte
rfl!'qUt'hCY rovfl'a&e from :1-250
Me. ldtne ~Y·...ound plUI-ln
rol1l provkll'CS WIth tbe kit. aeeee­

.. 8Qfl( roll tit. Part 341·A at $3.00
• · · . X1.ot'1\da low 1n'Q~hey ra~ to

MODEl GO I- 350 Ke. Dial ecereteuoe MJrve.
.. D f llm lahffl .

1950 ' Compact eonMruetlOD. ODe hand$ Sh Ip. Wt. O~UOD. AC transform« opee-
• .. Ib,. IUd. \'&r1abl. wnaltJvlty control.

tbumb wllHldl1ve, aod dlrft"l read­
In&' callbraUoll$. Preu1Ibrat.c1 dial

.-lIb additional blank dl.le for IndlvklU&! e&l.lbraUoD. You'lI
like l~ l'E'ady t'Ohvf'nleof'e and .man Ippea.rance of U:lI.
kit 1\"ltb lUi bakf'd enamel paod and C'T&Ckk noab ("Iblru!'l .

4 • C9 • S.pt••Hr. 1'54
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The No. 90651

GRID DIP METER
The No. 90651 'M ILLEN GRIP DIP M m R
is com pact and complet~ty se lf contained.
The AC power IUpply is of the "n-ens­
forme'" type . The d n..m dia l has seven
calibra ted u\'liform le ng th KOles from 1.5
Me to 300 Me p lus on a rbitrary sca le for
utoe w ith the " odd itk>nol ind ucton even­
able to extend the range to 220 kc.
Internal terminal strip pe rmits bo"ery op_
e rolion for QnleN\a measurement.

JAMES MILLEN
MFG. CO., INC.

MAIN O FFICE AND FACTORY

MALDEN
MASSACHUSETTS

( from pag. 4)

peechy dee-a what rolling in. when suddinly I heer­
ing cows bellering like furi es. I jumping up. sitting
rite down again on acct. earfone cord are reel shor t.
taki ng olI earfones, and running to window. Collies
sakes. I seeing about fifty cows running like madly
and hedding rite for house.

I are es urin g you, lion. Ed., this not normal. 011

acct. we having fences to preventing sa me. 110....·.
sumever, I dashing out j ust as lion. Brother I tchi
are coming out of house. and together we stopping
all 01 Itchi's cows and gett ing them herded into pen
near barn. Just closing gate when we see what
ca wsing trubble. Fifteen or twenty kids. dressed in
cowboy hats. brite shirts and chap'. twirling lassoes.
come ridin g up on ponies. Sacremento! ! Howcomes
we having flood of kids on ranch ? We stopping cup­
pie of them and a...king. They saying they coming
from Teddy-near Ber-X Dude Ranch cupple miles
down road. and they out for afternoon of playing
cowboy. Can you imagineing?

Well. it caking us neerly a da y to cleen ing up
mess cewsed by cows. and both It chi and I plent y
bu rned-up. In lack, next day I are just about getting
ca lmed down, and are sitting in shack. lookin g out
window. when suddenly havin g haloosinayehun, I
seeing ~ra n from ~fars looking thru window at me!
Bill: space helmet with fan cy doo-dads on it, and a
fa ce inside. I shak ing my hed, and haloosinayshun
di ...apeering. Looking back again, and this time see­
ing two 't ans from ?Ia rs look in g at me. T his t ime
I shak ing my hed, but they still there ! As I watch­
in g them, wun rai ses his arm. poi nts fu nny-looking
pist ul at me, and Whammo ! ! I falling over backward
ofT chair.

P icking myself up ofT floor, and decid ing I leen ina
hack too far in cha ir a nd it tipping over. Man from
~Ia rs not a t window, so maybe it all a dreem. Play­
ing safe, however, I walking outside. J ust as I do,
five Mans from Mars jumping on me. t yin g me up,
d ragging me to tree, propping me against tree, and
shooting space-gu ns at me. When I reelize I not
getting hurt, I sta rt to think ing, when suddenly it
comes to me. Those k ids again!! I rippi ng off ropes,
ca tch ing closest ,Man from ) Iars. and sure enuf, t his
is the re d ay to play space-man l ! It are aU I can
do to keep from mak ing it Scratchi day to playing
poppa and epenking the bunch of brats.

NeXI day. getting up early. going out to barn.
when remembering kids, so I going out of back door
very slowly. Looking around, nobuddy there, 80
walking slowly out across driveway, looking an
around me. when Pzzzztt! a suction-cup arrow are
calch ing me on back of my Hon. Lap. Yep, lion.
Ed.• you gessed It-s-this are there day to playin g
Indian. Well , enuf a re enuf, and then sum. espeshul­
h before they deciding to make it there day to play
gangsters, 80 I calling Teddy-Beer Ber-X Dude
Ranch and telling boss there to keeping kids on
Hon. P roppity. So, not havin g more trubble a !! yet.

You know this old melJo feeling I having? All
thi 8tuff about settling down, marrying Lil and
heering clomp, clomp of little feets around house?
Forgetrlng it, lIon. Ed. Pertend I not ever saying it.
I ritin g you longer letter on sub ject only r goua
rush off. M y reseever not hayin g the old pep. and I
thi nking maybe I can adjusting the Eve-F xformera
a little hit a peeking them up. It not good to Jetting
IlJi nJ,t like that $':0 10 far.

Respectively yOUTe,

Hash afisti Scra lchi
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Hautcretter equipment I would like to know about:
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City' State _

o Ham (call letters ) 0 li stener

MAIL THIS COU PO N
FREE-Send me World-wide Time Convers ion Dia
Calculator and all band frequency alloca1 ion chart plu
a fund of other handy data .
Name' _
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allicrafters

Lawrence T. Fadner, team captain in Chicago 's 1954 North
Suburban Ham Club ARRL 40 meter CW Field Day bettered
the club 's last record by nearly 30%.

CH I CA GO 2 4 , I L L INO IS

and Hall icrafters
SX-88 is hot news too.

More hams are te lling each other about th is new
receiver than about any equ ipment in years.

Q6rd'7 .J.J?CI'U"IIIOtlJ, kld" N3.9 celt/tln eJ
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06 Tubular BC Hi-Kaps"
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electr ically bonded .
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• D 6 tubulars withstand extreme hu­
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Subminiaturizatlon Techniques for Low.Fre
quency Receivers
by Gustave Shapiro

Available from the Superintendent 0/ Documents,
U.S. Government Printing O/lice, Washington 25,
D.C. 64 pages-t4 figur es, 8- x lO!4", 10.50.

In the October 1951 issue of CQ we discussed the
fact that the National Bureau of Standards had
taken the familiar ARC-5 receiver series and sta rted
a program of miniaturization. The original R·23·A/
AHC·5 weighed 8.9 pounds and had a cubic volume
of 300 inches. The first step towards miniaturiza­
t ion brought this down to 7.6 pounds and 150 c ubic
inche <known as the ARR·2l) . The next step was
the reduction of the BC-453 equivalent to 5.3 pounds
and 55 cubic inches!

This hooklet tells the full interesting story of
. how it was done-just in case you want to open up

that receiver on the desk and try to fi t it into the
glove compartment of the family chario t. On the other
hand, some of these techniques may well find their
way into future receiver design. Head this one over
and see what you think of them.

Statistical Theory of Extreme Values and Some
Practical Application
by Emil J. Gumbel

Available from the- S uperintendent 0/ Documents,
- U.s. Govern:nent Print ing OUiet', Washington 25,

D.C., 52 pages including bibliography and appendix,
8" x 1O~". $0.40.

This recent release from the National Bureau of
Standards (Applied Mathematics Series) consists of
four lectures deli vered by the au thor. They repre­
sent one of the very few places in the English
language where the theory and techn iques of de.
termin ing e xtreme values can be found.

How to Locate and Eliminate Radio & TV Inter­
ference
by Fred D. Rowe

Published by John F. Rider Publisher, Inc.
. 195-1) . 480 Canal Street. New York 13. N. Y. 101
paites-16 page appendix-4 index, 5~"x8~". 11.80.

This is a book that hal! been long overdue. It is
a concise. readable and factual treatment of ever}'
source of TV and rad io interference from harmonics
to coronas and back agai n. T his one we can highly
reeommend-c-even if you only let it sit on the book
shelf 10 impress the neighbor that you have "some­
thing" on the subject. The treatment of Ham inter­
Ference (both BCI and TV!) is int elligent and
handled with the knowledge th at they don't want
10 create QR~. Well worth studying-c-espec ially
those fluorescent lamp rad iat ion curves with a
nice peak in the SO·meter band. Yes. you can ' do
someth ing about it, but I'll let author RO"" e tell you
how. o.p.f.

September, 1954 • C9 • 9



Eimac designed; Eimac produced
••• for Eimac QUALITY

*Eimac developed
electron-power tubes

Included in the incomparable list of Eimac developed
electron-power tubes, which range to 9600mc and 25
kw po\\,cr output, are six favorites of Amateur Radio
Operators. Application-proved in many types of
commercial and military service, the 4·65A, 4· 125A ,
4-250A, 4·400A and 4X 150 radial-beam power ret­
rodes and 4E27A radial-beam power penrode possess
the inherent features of Eimac multi-grid tubes-high
power gain. minimized neutralization needs, and on­
the-air economy. Mobile or shack, 2mc or 420mc, C\V
or phone, there's a tube in the Eimac Amateur's Big
Six to do the job for )'ou with a wallop. \X'hen visiting
your distributor ask for Eimac-the mark of excel­
lence in electron -power tubes.

Write our Amateur Service Bilreau
for further informa fion.

EITE L.McCULLOUGH, INC.
SAN BR UNO , CA LI FO RN IA
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The " Technlclo n Cless" on 6 Meters

A few months ago. Jim Price. \ V5FX N [A us­
tin, T exas). submitted a formal petition to the
FCC which proposed gra nt ing operating privi­
leges to the "Technician Class" in the 50-M Me.
a ma teur hand. At the present time th is class of
license is restricted to those bands above 220 Me.

\ V5FX N subm itted this petition upon his own
in itiative and not as a member or representative
o f a ny group or o rga n izatio n. In the petit "o n.
\ V5FX N calls attention to the fact that ;-tctivi ty
in the fi-metc r band has deteriorated since the
d ose of Project RA Sa .- lIe al so points ou t tha t
dllri ng the three-year period of Pro ject l L ISa
the grou p of o bservers cooperating in th is pro]­
ect were able to amass co nsiderable interesting
a ud valuable data on p ro pagation ami VHF
techniques.

The opinion is ex pressed by \ V5FX N in th is
pet ition that the number of " tech nicia ns" would
he increased by gra nt ing these privileges a nd
that in co nt ras t wi th the rej ection of the idea of
g ra n ting "Novice" privileges on Ii-meters (Docke t
1( 927), the " tec hn icians" arc presumed to be as

technical ly compctcnt as "General" class litem e.
Thc reporti ng and evalua tion syste ms used in

l' vo iect RAsa made it possible to accurately
fin d the total number of ac tive stations worki ng
the a-meter band. For exam ple, duri ng the fi rs t
two weeks of June 1950 it was asce rtained that
298 statio ns were active in the States and 29
were active in Canada .· · During the same p C'­
riod in J951, the number had increased to 4·J.l
south of the Canadia n border and 73 above.f­
I nfo rmal tabulations dur ing 1952 a nd 1953 indi-

• Proj f'd R AS O : From May 1949 until May 1951,
t he ManaR'ing FA ilor of CQ supervised f or the De­
part men t of t he Air Force, Air Force Ca rnbrtdge Reo­
eee r eh Lebor-ntor-i ea , two research contracts cal ling for
the collection a nd eva lua t ion of radio amateu r o ree r­
vaucne in th e 50-54 Me, ba nd. Over 500 amateu rs
t h roughout the western hemisphere participat ed in this
project w ith a pprox imat e ly 350 of them bei n&, cited by
the U.S. Air Force for their contributiona to this
eeten t tne e ndeavor . Observers wo rk inlC with P roj rd
n AS O eubmtt ted in excess o f 125,000 observa tions
w hich are s till being carefully analyzed by t he A ir
Foree Camb~idge Resear-ch Laboratories. An in terest.
in" note mi&,h t be eddended a t this point t o brtna out
t h a t Proj ect R AS O was financed by the U.S. A ir For-ce
O IL a ncn-p ro trt basta. One o.I.RHL Director , two A RRL
vtcc-Dtrectoee and seven SC M's were cited by the A ir
Vo rce for work with Peoj ec t R AS O. P a id ARRL em­
p loyees however could not be encou raged to part ic ipate
a nd efn ce t he project had not been "thou&,ht u p" by
t ill' "offlcia ls ' " or t he ARR L it was never mentioned
i ll (1ST. T hia ia an int e rest ing f acet a nd eomm -ntarv
of what is or is n ot cons idered of value to enh a nce
t he radio a m ateu r in olllc ia l circlaa.

• Contract AFHI(122)-242, Int vr tm Repo r t , 15 Octo­
lot> r 1960.

t Con tract AFI9\ 122) -24Z. Interim Report, 16 No.
vember- 1951.

•

ca red that these numbers had dropped drastic­
a lly. Very few "new" stations appeared on fi·
meters after the formal close of Project ll A Sa .

Of all the amateur bands, the fi-meter band
is the one most likely to be lost to H am radio
within the foreseeable fu tu re. The commercial
services outside the lower cdge of the band ran­
1I0 t help but eye those four megacycles of prac­
ti cally unused frequency spectrum. Numerous
remedies to bolster 50-1\Ie. operation has been
suggested a nd put into practice. Except for
Project RASa which stim ula ted fi-meter opera·
tion through the period 1919-5 1 and the minor
CD work, there is no co ncrete evidence tha t a
better so lu tion ca n be found- o ther than gra nt­
ing privi leges to the "Technicia ns."

•

New Look!

Yes. this issue of CQ does have a "new look."
It was designed after reading the several hun­

d red letters received in responsc to our J une ed i­
toria l (on what do you want to see in CQ).

For our pan, we feel that the most sign ifica nt
cha nge is in the "personal izat ion" of the featu re
ar ticles and the monthly depa rtments. R eaders
will also note a new style on our cover and mast­
head with a sh ift of ed itor ial positions t hat
moves \ V6SAI and \ V9EGQ into "Assistant Edi­
to rsh ips" although both of them will con tinue
to work part-time for CQ from their respect ive
home QTH's. \ V2PAU cont inues as our "Tech­
nical Consultan t" a lthough he is a full-time
em p loyee a t the Camden, N.J. RCA plant.

we are also pleased to a nnou nce that we
have cleared the decks a nd have lined up for the
fall a nd winter issues the most outsta nd ing:
group of features that have ever a ppeared ill
CQ. Next month \ V6SAI describes a Iitl-wa t t
transmitter for the semi-home construc tor :
\ V0 URQ has a 6-band mobile transmitter;
\ V2BFD fini shes up his "J unkeyboard" and
matrix; while \ V0 GTP star ts showing us how to
convert the VIK INGS to SS B opera tion. No­
vember star ts o ff with a com plete sta tion in a
brief case as designed by \V6~rUR a nd intro­
d uces our elec tr ical "Safety Program" as pre­
pared by W 2YRW.

Meanwhile, two staff members are hard at
working putting the fini sh ing touches to our
forthcoming "Si ngle Sideba nd Techniques." No
" jer ry-built" job this book, as ca n be seen by
our cover photo. Pla nned out for nearly a yca r.
it ties all the facts and figures about SS H to­
ge ther and serves it lip ill one co ncise bu nd Ie.
\ Vc arc just as proud 0 1' it as we ,IfC o[ the
..Mobile Hand book."

September, 19S4 • CQ • 11



AVAILABL E F OR AL L
OFFICIAL A SSIGNED MA RS A N D C A P

TRANSMI TT ER FREQUE N C IES
. . . 1500 TO ooסס1 KCS.

•
All official MARS and CAP spot Ire-

quencies 'a re available in closely cali­

brated Type Z-I PRs. Because 01 quan­

tity demand lor these channels. we can

supply them at a fraction 01 the cost you

would normally pay lor a commercial

quality crystal 01 this excellence. With

PRs in your transmitter. you can be

SURE you're in channel •.• and will stay

there. Drift characteristics are limited to
•

less than 2 cycles per MC per degree C,

Order MARS and CAP Irequencies Irom

your jobber-dealer. Immediate shipment

lor any ollicial channel.

EXI"'ORT SAtES: Royal N adon al Company. Inc.. 7S Welt Street. N ew
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MAURICE J. HINDIN, WbEUV

1. Litttfl', " Phone Patc:b," CQ. Janua1'!' I U2, p . 11.
MJedke, "Opera tion Pbone Patcb:' CQ, fHcember 1i52,
P•. 21 and 22.

2. H lndin. "Cn tain Leea l Mpeel. of Amateur Radio."
CQ , SeptembeT 1147. p . 21.
Hindln, ··Sk,._lre and \h. La_:' CQ. D~ber 1151.
P. 40.
Hlndin, "Mobll"r and th. Law:' CQ. M.,. lii!. p. II.

The popularity of the phone patch a nd the
increasing publicity regarding their user ha,ve
given rise lO speculation as to the actual legal ity
of thei r use. Some research into the legal
aspects of the use of phone patches indicates
that their use does not come within the general
scope of the app lica tio n of legal principles dis­
cussed in previously published articles in CQ.2

A point of departure is made at the outset
since it does not ap pear that there are any FCC
restrictions as such on the use of phone patches
by amateurs. The absence of a FCC regulation
or prohibition does not mean that the amateur
ca n use phone patches without involving him­
self in serious legal e n tanglements. A d ifferent
set of laws and regulations is applicable to the
use of phone patches by amateurs. The basic
restrictions and prohib itions are found in the
laws regulating commercial commu nica tion sys­
tems a nd are concerned primarily with the
effec t of commercial tar iff regulations rather
than the more well-known fields of law regulat­
ing rad io commu nications.

A " ery br ief resume of the applicable field
of law is necessary in order to understand how
the amateur's use o f phone patches is actually
regulated. Under the"Commu nications Act 0/

3.47 U.S.C. ~tlon Ui1, if.
.e . See r eectjon• .cOl and 411 of the Com munleat io na Ac:t

of 193.c, .. a mended.
47 U .S.C. Ile'Ction. 40 1 a nd 411.
See aI.o : 11 FCC 1033, and Public: Notice No. 60591
I..ued b,. Pedeeal Communlcatioa. Comminlon.

" On Ma r c: h 28, 1951 the Fednal Commun leat ioa.
Commluion, In Public: Notlee 50691, used the fol.
to_inc lanlirUa~:

'It . bou ld be noted t bat under the p rovision. of the
Communkatlona Aet of 1934, U amcd..t ( 47 U.s.c.
1151 tI'.), and ~Uon 2:03 (47 U.S.C. U OIS) thereof In
particular. the tariff acbedulN filed with the Comml.-­
alon by the telephone c:on:apa nlee are blnd ln .. upon
tboN companlft a nd tbe pu blic:, u nle. a nd until they
are .et ..ide ... unla_ful b,. this Commlasion or a
court of eompetent Jurisdic:t1on . Aecordln&ly , failure
to uee reeordinc d" Ic:_ in oom plla n ce with the ,....
quirementll of .ucb tarift' prorisloaa ma,. aubjec:t the
ueee to appropriate entol"Cemen t p roceedlnp provided
for In Section .cOl and 411 of the Com m unieatloaa Ac:t
(-17 U .S.C. t.eOl a nd 411), .. _ell .. terr:a.inaUon of
bi. Hmee b,. the telephone COIllP&Il7." ,.

S.p......... ItS4 • eli' • n

19)4, all telephone companies handling inter­
sta te calls are requ ired to file tariff sched ules
with the Federal Commu nications Comrms­
slon.a " 'hen tariff sched ules are filed with the
Federal Commu nica tions Commission by the
telephone companies. they become regurauons
binding upon not only the telephone compames
but the general public, a nd failure to complY
wit h the requirements of the tariff provisions
may subject the user to ap propr iate en torce­
ment proceedings.e

Bearing in mmd the fact that tariff schedule
regulations are binding upon the users of tete­
phone co mpany eq uipment and that the use 0 1
telephone company equip men t in violation of
a tariff schedu le subjects the user to penalt ies
a nd other liabilities under the Communica­
tions Act of 19)4, it is well to note the provi-

, sio ns of the so-called "foreign attachment"
regulations which are found in vi rtually every
telephone com pany tariff schedule, One typical
foreign attachment provision reads as follows:

"Customers shall not use or pennit to be
used any elect rical or mechanical apparatus or
device in connection with service or facilities
furn ished by the telephone company without
the written consent of the telephone company
or permit the attachment of advertising de.
vices except upon approval of the telephone

W6 EUV has be en lice", "
since 1929 and has b een
spending ",,,ch of h is tl",.
keeping loca l Homs out o f
legal la ms. He work, 20
(e W), 2 m eter phone ( m o­
bile ) and is active In
RACES and Civ il De'en, .
work . W6EUY Is legal co"n­
sel for the Two Meter and
Down Cilib (L.A.) and the Southe,n Collfornkl DX
Club. WAC and ORS Moil Address : 6339 Wilshir e
Blyd., Los Ang el es 48, Collf.

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



company. In case any instrument, apparatus
or device of any kind other than that fur.
niebed or approved by the telephone company
is attached to or connected with any part of
the telephone company's property, the tele­
phone company reserves the right to remove
such inetrament, apparatus or device or to
deny service so long as eucb instrument, ap­
paratus or device is 60 attached or connected
or to terminate the service."

Another typical foreign attachment provision
reads as follows:

" Equipment. apparetue and lines furnished
by the telephone company shall be carefully
used, and no equipment, apparatus or lines not
furnished by the telephone company shan be
attached to or used in connection therewith
unless specifically authorized in this tariff.
Wilen equi pment, apparatus or lines furnished
by the customer or subscriber are used in con-"
neclion with equipment, apparatus or lines
furnished by the telephone company, the
equipment, apparatus and lines furnished by
the customer or subscriber must be connected
eclely with the telephone company's system."

Similar tariff regulations a re fi led with the
Publ ic U tili t ies Commissions in the various
sta tes by telephone companies servicing pri­
marily intra-state commu n ications. The foreign
a ttach ment regula tio ns have been u ni form ly
approved by the courts a nd regulatory commis­
aions.e The Federal Commun ications Commis­
sion has author ity to limit the operation a nd
application of tariff provisions and has been
called upon to p ass upon the reasonableness
of the foreign attachmen t provisions of several
telephone companies' tariff schedules.e

Different Patches

Ik ar ing in mind the foregoing basic lc~a l

considera tions, it is weJl now to see just how
the use o f phone patches is related to ex isting
tariff regulations. Phone patches presently in
use appear to fall in to three classifica tions. The
first is the inductive t)'pe in which there is no
direct con nect ion with telephone company lines
or instruments . The second is a patch in which
a mechanical con nect ion is made to the tele­
phone company equ ipment but no direct elec­
trical coupli ng is effec ted, the coupli ng being­
made by induction only. The third type is o ne
in which a direct electrical connection is made
with telephone company lines or equ ipment.

R ed uced to its simplest terms, the problem
is whether or not a phone patch is a " fore ign

" ,'\
5. See Northf'alltun Teleph one &; Tf' lecraph Co. v, tie­

pa rtm f' n l of Public VllIllle., 262 M.... 187 : 159 N .B.
7-13.
Gard ner v , P rovid f'n ee Tf'If'p hone Co.• 28 R.I. %62 : 49
AU. loDe.
CU,. of Los An u lf'll v, Soulhe rn California Telf'ph n e
Ce•• 2 P .V.R. (N .S.) 2C7.

6. S-: F CC Docket No. 6787 re : UM of Reeordinc De­
vien :
J .rda- honf' Corporation of A mf'r l..a. d ai_ v, American
Tel~hone &; Telf'craph Co. el al.• Docket No. 9883 :
lI u"h-A- P h on f' Corporation .t a t v , Amerkan 'rete­
phone" Telll'crallh Co_, Doekd N o. 9189.
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attachment" within the meaning of the existing
tariff regulations. If it is a foreign attachment.
t he n it ca n o nly be legally used with the ex ­
press consent and knowledge of the telephone
compa ny which services the sta tion u sing it.
Use of a phene patch without permission ma,­
subject the user to penalt ies, loss of telephone
service, add itional charges or o ther liability
under sections 401 a nd 41 1 of the Communica ·
lion, Act of 1934.

Legal Precedents

Two fairly recent cases involving the foreign
a ttachment provisions of telephone companj;
tariff sched ules provide some precedent in th is
connection . They are the H ush -APhon e case
a nd th e [ onlnpbo ne casc.t In both o f these
rases the reasonableness of the so-called
"foreign attachment" provisions o f the tariff
schedules was attacked , and in both of these
cases the Federal Commu nications Commiss ion
ru led tha t the foreign attachment p rovisions
were reasonable and enforceable. T he [ e rda­
pho ne case is particular ly sign ifica nt because
of the bread scope of the la nguage of the par­
ticular foreign attachment provision therein in­
volved. That provision read as follows:

"Xo equipment. apparatus, circuit or device
not furn ished hy the telephone company shan
he attached to or connected with the facilities
furnished by the telephone company, whether
physically, hy induction or otherwise, except
as provided in this tariff. In case any such
unauthorized attachment or connection is
made. the telephone company sha ll have the
right to remove or disconnect the same or to
sus pend the service during the continuance of

, said attachment or connection or to terminate
the service,'

In the ]ordaphone case, the Federal Com­
mu nications Commission was called u pon to
consider the reasonableness of the action of the
telephone companies in re fusi ng to permit the
use of an automatic telephone a nswering de­
vice. The telephone companies refused to
permit the use of the device, holding that it
was a foreign attachment. within the mean ing:
of the tariff schedule. In this case there was
an electrical and mechan ical connection be­
tween the telephone company's equipment and
th e telephone a nswering d evice in question.e

In the H ush-A-Phone case, the telephone
companies refused to permit the attachment 01
a mechanical sound ing chamber which was at­
tached to the microphone of the telephone. No

j . lIullh-A-Phon~ CorponUon & H arry C. T uUI.. Y.
Am ll'rlcan T~If'phon ll' & TlI'llI'craph Ce., }'CC Docket
No. 9 189:
Jordaphone Cor pora lbn 0' Amf'rlca & Moh. ...k Bu. l­
n"'l lHachin u Co rporal lon v . Amf'rlcan T~lephon• .&
TlI'l lI'cra ph Co.• FCC Docket No. 9383 and I>oekn No.
9701.

8. Th~ \,'bole question of the uee of reeordtne devtees in
eon eeet jon with tel ll"Phone eer vfee ia ecneidered In FCC
Docket No. 6787.



el ectrical connect ion was involved. The Fed­
era l Communications Commission also upheld
the telephone company's contention that this
co nst itu ted a foreign attachment and that as
appl ied in this situa t ion. the foreign a t tach­
ment provisions o f the tari ff schedules were
reasonable.

Based upon these rel ated preceden ts. it is the
autho r's o pinion that the phone patch as com ­
monly used by amateurs is d early a foreign
attachment wi thi n the meaning of th e tariff
regulat ions if there is a direct elect rical or
mechanical co nnect io n between the phone
patch and the telephone lines or instruments.
It may be cons idered a foreign a ttachmen t
even if there is no direct electr ica l or mechani -

II con nect ion but is merely inductively cou pled
.i the tariff provisions of the particular te le­
phone company involved make reference lO

prohi hi tio n of inductively coupled appl iances.u

Conclusions

I n the light of the foregoing discussion. scv­
cral sugges tions might be co nsidered to prevent
lega l comp lica tions where phone patches arc
used. They are as follows:

I. I F I'OSSIBLE, GET WRITTE N P ER:>.IISSI0 :"<l FROM

TilE TELEP HONE CO M P ANY TO USE TH E PIiO Nt:

PATCII.

H the local telephone company docs not co­
operate, contact the local Civilian Defense Co­
ordinator. The use of phone pa tches has a
d isti nct Civil Defense use. and the amateu r's
request , coup led with a recommendation from
the local Civilian Defense Coord ina to r. will
probably turn the t rick.

2. H AVE TIl E T EL EPHON E COMPANY M AKE -rne
Ll;'l;E OUTLET CO:"<lNEGTION OR I NSTALL AN AP­

PROPRIATE Ll l'\E OUT LET J ACK FOR USE WITH T HE

P II ONE PATCH.

(Incorrect in stallation pro cedure wh ich
fouled lip the telephone company's local circu it
has caused trouble in several instances) .

•3. R EQUEST TilE LOCAL T ELEPHO:-;E COl\l PA:-; Y

1'0 RUN U :-; E TESTS TO DE'TERl\UNE IF TH E PATCH

Ali ."STALLED IS CREAT I NG ANY L1l"E INT ERFER·

E:'oOCE.

On severa l occasio ns where this tec~n ique

\\ as followed, the telephone compallles co­
opera ted fully without any question as to the
"atidity of the p atch.

1. Ht: SENSI BLE 1:-0 CONNEGTIO:-; WITH TIl E USE

O F' THE P AT CH .

The telephone compan ies are charged by law
with maintaining h igh efficiency in con nect io n
with their lines. If the phone patch interferes

9. The ta riff r elful a tlon In the Jo rdaphone cale lJ)<?Cifical­
Iy made reference til inductively coupled attachml" nta.

,

•
with their service or is the source of complaints,
they will take steps to abolish their use. Clearly
they have ' the power to forbid the u se of
patches. So far, most telephone companies have
cooperated and have been reasonable.

5. I F ALL ELSE FA ILS, REQUEST TIl E TELEP HONI':

( :O :>.fP ANY TO M AKE AN APPROP RIATE CII ARGE FOR

I ;\iST AL LATIO N A:'<OD USE OF Til E PAT CII l N AC­

CORDANCE WITH T HEIR TARIFF SCHEDULES.

Since the basic fun ction o f the telephone
('()lnpany is to earn a reasonable return on
the ir investment, there should be no logical
reason why they would object in the last an­
a lysis to render this added service a t a moderate
fcc. It would st ill be cheaper to pay the tele­
phone company's charges rather than litigate
the matter through commissio ns and courts.

The basic theory underlying the prohibition
agai ns t foreign attachments is to give the tele­
p hone compan ies the right to control the equ ip­
ment used in connect ion with or co n nected to
their service systems. Inherent in the foreign
at tachmen t prohib it ions is the right of the tele­
phone compan ies to permit the use of such
equ ipmen t as in their op in ion will not harm or
interfere with their existing facilities. Likewise.
since the telephone compa n ies themselves pre­
pa re and fi le the ir tar-itt sched ules. subject of
course to di rect ion o f the appropr iate regula.
tory commission, specific foreign a ttach men ts,
such as the phone pa tch. ca n be expressly ex­
empted , or in the al terna tive. au thor ized sub­
ject to a fixed installa tion charge. Since the
lise of phone patches definitely con tribu tes to
the effec t iveness of the amateur r adio service.
it is ent irely foreseeable that tariff regulations
in the future may specifica lly make reference
to the use o f such pa tches.

Editor's Note:

Recent information to hand has added the follow­
ing point s which should be carefully regarded when
a phone patch is in operation.

1. It is reported informally that the dialling
clicks are not to be put on the air and that at
least one "pink'" ticket has been issued for
thi s offense. While at first thought this may
seem unreasonable. a little reflection will
show that a recording of the dial clicks could
he used to determine a phone number.

2. On long distance calls , or when a tele­
phone call is placed through an " Operator"
be sure that her voice does not go on the air.
We are given to understand that the telephone
companies do not feel too kindly on this par­
ticular point.

3. When the des ired party has been contac t­
ed on the telephone. be sure to emphas ize to
them that !hey are going to he broadcast and
that what they may say will be overheard by
many people. It is possible that a technicality
could be raised if you put a party on the air
without their expressed agreement.

•
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DALE L. HILEMAN, K6DDV, ex.W0MCB

The author's mobile t ransmitter
using his " cla ss K" modulation
system. Nut to the dynamotor
and behind the solenoid .!lre the
12AX7, 6AQS (21 "d 6L6 mod"
lato r tub.s. n. transmitter is •
6AG1 C la pp driving paralle l 16 1-4
tu bes.

. .

Mobile FeatureCD.

you can go class K. Class K modulation is by
no means revolutionary ; it compares in plate
efficiency and physical size to a conven tional
class AHI stage. But it uses no modulation
transformer.

Class K Modulation

As described in the October, 1953, Issue 01
CQ, the class K modulator is a high-level Heis­
ing system employing an audio-controlled
modulator-screen clamp tube. A fi lter choke
is used in place of a modulation transformer,
and the modulator tube is operated class AB2
The class K system is not screen modulation; it
is not efficiency modulation; it is not low-level
modulation. It is high-level plate modulation.
Briefly, this is how it works:

As shown in the schematic. the modula tor
tube ( V4) is choke coupled to the plate circuit
01 the final amplifier. A damp tube (VJ ) in the
modulator screen circuit derives its control
voltage from the driver tube ( 1'2) outpu t cir­
cuit. The modulator tube is vinuaOy zero
biased.

·~ .-

•
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-= K6DDV ha s also held W9
:: and WO calls s ince g etting= his license In 1946 (c loss A= in 1947). Dale likes to work-= a lmost any band thot .11I= esca pe th e TVI ....e noc• . At
:: present he is us ing th i, rig= on 75 mete" . Favor ite octl,,-= it , is design ing and bu ild ing-= new, Gnd sometimes weird,= ci,cuits. K6DDV h ropkUy-= becom ing a well . known au-= thor with a number of t ech--= nlco1 a nd hu""orolU sto ries In print. Employed by= Co ll ins Rudia CompanY', 2700 West Olive Ave., 8ur·-= bon k, Ca li fo rnia In the ir Publicotions Sect ion_

One of the most expensive items in a plate
modulator is the modulat ion transformer. You
can avoid this expense by using control-grid,
screen-grid, or suppressor-grid modulation, bu t
these methods lose oUS on the basis of carrier
efficiency. Or, if )'ou are ambitious, you can go
single sideband. •

On the other hand, if )'ou have an ordinary
filter choke in the junk. box, and if you have
the required tubes, resistors, and condensers,



The audio is applied simultaneously to the
modulator grid and to the grid circuit cl clamp
tube VJ. The grid-leak bias developed across
RIO in the clamp-tube grid circuit reduces the
average plate current of the clamp tube. The
current through RIl is thus reduced , and the
modulator screen voltage rises. Condenser C8
in the modula tor screen circuit prevents the
scree n voltage from varying at an audio ra te
but allows it to vary at a syllabic rate. The
modulator p la te current is therefore a function
of the applied audio voltage and is no greater
than necessary for a given audio level.

T h is class K system is similar to the b ias­
shift systems in tha t the modulator plate dissi­
pation is limited to the value required by the
audio level. In the bias-shift system. the modu­
lator plate current is controlled by change of
the control-grid hias voltage, while in the class
K sys tem. the screen grid is used to control the
modulator pla te cu rrent. The bias-shift system
might be applicable to a modulator of this kind,
but it requires a fi xed-bias su pply, a rare com­
modity in mobile transmitters. The class K
sys tem uses no bias supply,

The grid of V4 is zero biased so that a high
modulator plate curren t can be obtained withi n
a reasonable excursion of the screen voltage.
Zero biasing the modulator requires that the
driving source supply grid losses on the posi­
tive half cycle. In the circuit shown in the
schematic Fig. I , a cathode follower is used as

1. Orr, ''The B1..Sbtrt Modula tor : ' CQ. Apr il, lt54,
p. 83.

a driver to minimize the source impedance
offered to the modulator grid. The driver plate
current is unfortunately high (abou t 40 rna.);
but if ),ou can think. of a more satisfactory
method to drive the modulator, more power
to }'ou.

The bias developed across IOOO-ohm grid
resistor R 9 is negligible.

The Transformerless Modulator
The circu it shown in the schematic diagram

modulates 50 watts with a single 6L6. A class
A 6L6 will nonnally modulate no more than
20 watts, but used in the class K circuit. the
6L6 delivers over twice its normal rated ou t­
put; and its plate diss ipation is not exceeded.
Perhaps this circuit will modulate more than
50 watts, but the transmitter with which I
used it would load to only 50 watts.

Although it was designed primarily for use
with a mobile transmitter, with a few modifi­
ca tions you can use this modulator just as
easily in a fixed-station rig. All that is re­
quired for opera tion with a crystal microphone
is that the ex isting microphone circuit be short­
ed and the crystal m icrophone be con nected
from the grid of VIa to grou nd . In this case.
a ~ .O megohm resistor should be con nected
across the microphone circuit. Then if you wam
better low-frequency response. use a higher
capacity [or CI and CJ.

The network consisting of CJ, R5, and C4
is a d ynamotor hash fi lter for the speech ampli­
fier. H a co nven tional fi lter network. using a
filter choke were used, either in a mobile or
fixed -station power supply, the RC filter net-

FINAL R-F MPLIFlER
PARALLEL

6L6'S OR 16t4'S

Fig. I. W iring Schematic and Parts list.
CI. C~.OOI a«, 60 0v. 80 ohm. d-e rslltanu.
C2- 0 .6 .-fd., 100 Y. Mer it tn>e e-U98.
CO ,J.- s .• 4501'. Ml-()-300 ma. meter,

eledrolytle. Rl- 1500 ohm.. %w.
I'"-Cf.- I O Itfd.• 45OT. R Z- l 00,OOO obm.. 'iw.

electrolytJe. R3--600,OOo.ohm soten- --- ---
Ci-410 I'1I1d.. 6GOY. t)cmeter. --- --- f:C7-U .-rd.. t h. 1U-3900 ohmI, ~w. \0 "-:::J. CeJeetrolytie" R5-10,OOO, %w.
CI-2 J&ld.. 45Ov. R I . RS--nO,Ooo cb rm,

eIKtroJ,·t)C. *w. """1 J, O6OOAChl-6.6 henri., 50 ma.- R7, Rli-t l .OOO ohmB,
~d,..IISO chIN d-e ""latan"" *w. ,.

Knla"ht (Allied Radio Rt-IOOO ohma, %w.
Corp.) pa rt No. Rlt----8.2 m...... 'iw.

oo" J, ~I I C. 2
62..115. Rl1-18,eOO ohm., lOw. VA

ChJ-I hellrls , tOO ma., RI2- -n,OOO obm., zw. 6L6 0R • ~fd I tlti 200 No

C7 t6t4
, ~ 80.11.

C4 C. .. ~ ).
rt,~ • R44 (Mt) O-300V,. po. V,, .00' V2 e --

V!t2AX7 ,,, Vti2AX7
~t?- 6'05 --- t81( 40W No

'r- r c
•

R9• RZ 01'."-
, ..

V' IJ. R'2.. R6, ""'" .,., R3 ,,---- ' >OK • ":_ 6AQ5 ~_. ..- I ,,' ---
""'" \~::Y

--- -
'c'/ )p.' --

T' "R' --
R. R4 J:~2 ."'" ~ Cht C6 RQ

WV'! 11 3900 . 5 ~ :os:. R7 . ro RtO ,- ...
_ A _ I '" ... .... ....

~
~33OA ...

""BOO-. - -- RS- ,~ _. '-"'l- <0 ' •

Ci ~ ~~A
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work would probably not be necessary.

The driver tube ( V2) could have been de­
signed as a conventional grounded-cathode am­
plifier. transformer coupled to the modulator
tube. However, the cost of a driver trans­
former is greater than the cost of the choke.
condenser. and resistor combina tion. T he use
or Lj C/R coupling between the driver and
modulator elimina tes the need for even one
transformer in this modula tor.

The bias for ca thode follower ( f'2) is provid­
ed by the voltage drop across L1. Therefore.
the doc resistance o f £ 1 must be close to the
value shown. A plate and screen current of
approximately 45 mao flows through J'2 and L l ,
providing a bias of about 15 volts.

The clamp tube swings the modulator screen
voltage between 30 and abou t 175 volts. T he
values o f lU2 and R lJ , the clamp-rube screen
voltage divider. were chosen to provide an
adequate modulator screen voltage swing and
at the same time a min imum modulator rest­
ing plate current.

The modulator pl ate current swings between
20 mao and 80-100 rna. The final am pli fie r
plate and screen current is approximately 150
mao The minimum curren t Ind icated by .\1/
is therefore 170 ma., and the maximum is
about 210 rna.

T he modulation choke (L2) should have all
Inductance of a t least 5 henries and a current­
ca rrying capacity equal to the final amplifier
plate current plus abou t half the modulator
pl ate cu rrent. The lower th e resistance of this
(hoke, the less power it will consu me in need­
less heat dissipation.

Parallel tubes were used in the final amp li­
fi er so that a h igh plate curren t could be 01,­
rained with a plate voltage of o nly 350 volts.
The val ues shown in the final amplifier screen
and plate circuit arc su itable for parallel 61.6'5
or 161 4·s.

For anyone who is interested: The oscillator
is a 6AG7 Clapp ECO. the grid on 160 meters
and the plate on 75 meters. Its plate voltage is
350 volts, and the screen resistor is 22,000 ohms.

The oscillator provides more than enough drive
Ior the final amplifier.

Other Values Nal Critical

The values for componen ts used in the
modula tor are not critical. The placement of
compone nts on the transmitter chassis is not
n itica l.

H the modula tor is used in a mobile trans­
mitter. the low-vol tage d -e cond uctors from the
bancry must of course be very heavy. especial­
1\' if the transmitter is to be located in the trunk
compartment and powered by the up-front bat­
rcry. Sta ndard ba ttery cable is not too heavy.

And if a long microphone cable is used
between the trunk compartment and the
driver's location, the outer conductor of the
cable should be grou nded at the transmitter
end only; otherwise, the ground loop formed
between the front and back of the car may
int roduce d ynamotor noise into the micro­
phone circu it.

Perfa nna nce
Oscilloscope measurements indicate that the

circu it provides abou t 90 per cent modulation
for a power input of 50 watts. \Vithout a volt­
age-d ropp ing network between the modulator
and fin al r-I amplifie r, the stage cannot produce
100 per cent modulation; therefore, a kind of
cl ipping is provided, and a very high level or
modulation can be obta ined without over­
modulation.

The purist (the omn ipresent critic) wil1 in ­
sist that if dipping occurs, even in a mobile
transm itter, a low-pass filter should be used be­
tween the modulator and final amplifier to
prevent spla tte r. I leave the decision to your
judgment. Em if the modulator is used at a
fi xed sta tion in an area heavily populated by
ot her stations, low-pass filtering should of course
he used.

T ests cond ucted on the air indicated the
quality was good and that the modulator had
the high-frequency response characteristic neces­
sary Ior "cun ing through the QRM:'

1

Monitored Mobile Frequencies

Area Frequency M anner G roup

C olumbus 26.1>40 Me. • Columbus ClubvariOus

O.lIa, 3995 ke, • Caravan Club.... fIOUS

Philadelphia 29.493 Me. Squ elch Phil.Mont Mobil.

Washin9ton 29.640 Me. Squelch or Washington Mobil.
Auto-Colli

This new monthly feature is presented as a r••der servlee, C lip it out when t.~in g • " mobil." trip.
Also, m..~ . lur. YOUt club is listed if they consist.ntfy monitor . "mobil." frequency.
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co. Receiver Feature

SX-71
JAMES C. GILFERT, W 8KMM

-ec 1-+-++1+

B+ 8+

6K6GT

R..,

B+

6SC7 -

""'0".,,,
C65 ....-l-f....._4.7_0.J4lld

~ f:ilX}QwldJ.

"""

Fig. I. The eudle section of the SX-71. When
substitutions are mad e th e original comp;)nent

values are shown in parentheses,

Referring to Fig. 1, it is seen that the combi­
nation or C65 (5UUU ""rd .) a nd R1 5 (15 megs.)
has its 70% voltage point a t about two cycles
a nd the combina tion or C67A (400U ""rd .) and
1156 (U.5 meg.) has its 7U% voltage point at
about 80 cycles, wh ile the large un-bypassed
ca thode resistor R 57 (560 ohms) shows no fre­
quency discrimination. The high frequency re­
sponse of the aud io section can be ad justed to
the listen er's taste with the tone control C67R
and R 56. Figure 2 (dashed curve) gives the
aud io response before modification.

In order to reduce low frequency response,
the values o f C65 and C67A were reduced.
After some considerable cut-and-try work, new
value, or -170 ""rd . for C65 a nd 1000 ""Cd. Cor
C67A were reached. T his may seem quite large
for C65, bu t it is to he remembered that the
high-mu aud io triode has a large input capacity
because of Miller effec t, and values of C65 much
smaller than 470 J.l.,ufd . tend to produce unde­
sirable atten ua tion of the aud io at 500 cycles
and below. After these changes, a ca thode by.
pass of 0.5 ,ufd. can be placed across R 57. This
reduces the dege nera tive feedback in the
cathode circu it at higher frequencies and helps
give the commu nica tion aud io frequencies a
little more "sock." T he aud io response after
these modifi cations is given in Fig. 2 (sol id
curve).

I

I

°f-H +++t

' f-H +++t
. I-+-f+f+l

-"I-t-1H-t

•1-+++++I1ffi11-+J+J
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CD-tO 1-++++IH~ill Odb-tO \Q..TSo M:AOSS eoce, FRON
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" wtwr""'""0"'"
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In view of the large Humber of H allicraf ters
SX -71 receivers in use, we would like to share
the results of some experimenta tio n on this
receiver. A few simple modifications on the
SX·71 may significa ntly improve its opera tion
on weak signals and heavily QRM·ed bands.
T he mod ifications to be described do not re­
quire changes wh ich can not be readily removed
if the reader wishes to cross check against orig­
inal performance.

Aud io
The first modification is concerned with

tailoring the aud io frequency characte ris tics of
the receiver. It was noted tha t on weak signals,
a la rge amou nt of noise was heard well below
commu nica tion aud io frequencies. Further, in
the heavily QRM·ed bands, sta tions near the
frequency to the o ne being worked produced
low-frequency beat notes which cannot be
effectively phased out. T h is suggested tha t the
aud io frequency response should sta rt falling
off at about 500 cycles, and should certa inly be
well a ttenuated at 200 cycles and lower. An
exami nation of the circu it shows how this can
be accomplished with very little effort.

rr-r-rr-r-r-rrrrr

-"1-+++

The S·Meter
Fig. 2. Audio characteristic of the SX.7 1. Tho
tone control is set at 10 for minimum treble
attenuation, The original response is given in

the dashed curve, and the modified response
is . shown by the solid curve.

T he S-me ter hehavior a ll the SX·71 was not
completely to our liking. It was observed that
a signa l wh ich was solid ly Q5 was frequently
so. If you pass out reports like that, the DX
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= W8KMM was originally II-= c e nu !d a s W3NMB In 1947.= At present the author wo rks= 40 CW (occa sio na lly) , 10 AM= (occa l iona lly) and 2 meter= fM (lreq uen t ly). As we m ight= d et erm ine Irom the articl e-= Ihelf, W8KMM lik es to ex-= perimen t and make up see--= c ial pro j~Ch. Has eq uipmen t= o n a ll ba nds fr om 2 to 160-= meters incl uding l ome mo-= bile. Does h is own crystal
:: grind ing and e t ch ing. PrelenHy e mployed ot the= An te"na Laborato ry, Columbus, Oh io and work ing
:: on his Ph.D. at Oh io Sta t e Un ive rs it y. Home A.d·= dress : 3288 Wa lma r Drive Colu mbus 11, Oh io.-

the ratio of RJ6 (180 K) and R6J (27 K). The
delay bias was reduced. rather arbitrar ily, to 3.3
volts. as it produce one S·u n it deflection on
lithe noise a lone 011 ten meters in the fully
modified receiver. The reduction of delay b ias
is accomplished very simply by shunting R 63
with a 1.7 K. ~-watt resistor. w i th the receiver
at this stage of modification, if ) 'OU can hear a
carr ier. you ca n also see it on the S-meter.

If you work only strong stations you can lay
down the soldering iron at this point. H ow­
ever, if you like to chase down that choice bit
of DX who is just nudging the S·meter, there
are three further modifications that ca n be
made.

Receive r Gain

First, the gain in the i.f. can be increased
a ppreciably. R22 (lOoo ohms in recent models
o f the SX·71). the ca thode bias resistor in the
second i-f amplifier, can be reduced to 270
ohms as it was in early models. increasing the
gain of this stage to about three times the origo­
iual. Also. the first i-f gain can be increased by
the substitut ion of a 6SC7 for the original
fiSK7 . This cha nge will double the gain of this
stage. after the i-f transformers have been re­
tuned to make allowance for the different input
and output ca paci ties of the 6SC7. T he add i­
lion of this lube affords a no ther adva ntage, to
be discussed in the following paragraphs.

There is a final mod ificat ion which is one o r
(hose not-so-obvious fi ner tricks of the ga me.
An examination of the remote cu t-off charac­
teristics of the a-v-e co n trolled lubes brings up
an interesting point. \Ve see that the bias for
a tra nsconductance o f 40 m icromhos is abou t 25
volts for the 6 UA6 in th is ci rcuit. wh ile it is
a bou t 35 volts fo r the 6SK? in the second i-I
circuit. and about 50 volts for the 6SK? in the
first i-f circu it, where the screen is returned to
the plate supply instead of the regulated 150
volts. If the first i.f. has been changed to a
6SC 7 which has a semi-remote cutoff character­
istic, the bias for a transconducta nce of 40
micromhos in the first i.f. circuit will be about
30 volts.

Now let us examine the operation of the reo
ceiver on weak signals. As the receiver is tuned
10 the signal. a-v-e voltage is d eveloped and is
applied to the three a-v-e controlled tubes in
equal magnitude. The i-f gain is reduced, but
the r-I gain is reduced in greater degree be­
cause o f the difference in remote cut-off charac­
teristics. Between these two amplifier sections
there are two mixers (when the rq::eiver is
above 5 Mc.], genera ti ng a constant amount o f
noise. The net result is tha t the r-I gain in
front of the mixers is reduced thereby reducing
the signal-to-mixe r noise ratio, and then the
sig-nal and noise gain is reduced equally in the
i-F am p lifie r. 'This makes for good a .v.c. action,
but it further reduces the signal-to-noise ratio
of weak signals. Ideally then. we should like

•••
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suddenly fi nds that lOU are heavily QRM-ed
where before lOU were out in the dear. a nd the
locals fi nd they have to go to d in ner,. o r the
phone is ringing, o r someone dropped In for .a
visit . In brief. some changes are mandatory If
)OU want to " win friends and influence people"
in Ham rad io. Of course. you could a lways
just add fin' S·u nits to you r meter reading. but
there are better ''''a )"5 o f keeping the other guy
happy.

In the SX·71, the S-mete r is a 5·ma. reverse­
reading meter opera ted by the plate current of
the r-f amplifier, a 6 1\A6. The average plate
current of this tube is co n trolled by the a-v-e
vo ltage developed in o ne of the 61-16 diode
sections. The plate of this diode is coupled
through C49 (25 I-l,u fd .) to the plate of the last
i-f amplifier. The neg-al ive voltage developed
a t the diode plate is filtered by C50 (ll. ll; p£d .)
a nd lU I ( I mcg.), with R40 (470 K) serving a,
the grou nd return, and it is then applied to the
gr id return of the r -I and o f the first and second
i-I amplificrs. Thc point at which a-v-e voltage
starts being: developed is d etermined by the
positive voltage, o r delay bias. on the cathode
o f the 6116. In the o rigina l circuit. the delay
bias is set a t 20 volts, this being d etermined by

Fig. 3. Modification of the e-v-e circuit for
g rea ter S-meter swing on weeier signals. Orig­
inal values o f modified componenh are shown

in parentheses.
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stage with a more remote cu t-off character istic
tha n that o f the i-f a mpli fier . T his is accom­
pl ished by simply forming a two-to-one voltage
d ivider 011 the a-v-e voltage. allowing the full
a .v.c. to o pera te the i.L, a nd return ing the r-I
gr id to the midpoint of the divider. T his mod i­
fi cation is shown schematically in Fig. 3, a nd
Fig. " is a photo showing: the location of the
tic point on wh ich the two resistors are mou nt­
ed . " ' ith the divider wired into the ci rcu it.
the full a-v-e voltage required to reduce the
6B:\6 transconductance to ·10 m icromhos is
abou t 50 volts, while the i-f ampl ifiers had al­
ready reached this low value at only 30 volts
a .v.c. Thus a good signal·to·noise ratio is main­
tained on weak signals while the r -I stage is
st ill under adeq ua te a-v-e con trol.

After these modificat ions in the r .f. and i.f.
ci rcu its. the S-mcter was checked aga inst a cali­
h ratcd signal genera lor The .cmcrcr readi ngs
for the "before a nd a fte r" arc g ive n in Fif!. . 5.
The ult imate sensitivity (on the a ir) o n ten
meters was abou t one-ha lf m icrovolt ,..:ell­
modulated for a Q5 signal.

I n co nclusion . we wish 10 say that we ,..:ere
very favorably im pressed with the SX·7 1 in its
or iginal fonn a nd that the modificat ions ou t­
lined above resulted in improved performance
d uring our particular mode of operat ion.

Comments by
the hallicrafters Co., Engineering Dept.

T he "Audio" sec tion modifications will
greatly impair the audio quality if the receiver I
is to be used (or standard A~ I or shortwave
broadcast receptio n. In the opinion of the
Engin eering Dept. they should only he in­
sta ncil if the major port ion of the opera tion
with th is receiver is on CWo The reduction of
the a-v-e voltage will improve S·mele r sensi-
tivity bu t t hat then defeats the purpose of the
de-lay which is to mainta in max imum receiver
sensi tiv ity al extremely low signa l levels. The
cha nge mentioned in the " Receiver Gain"
portion of this story is only necessary because
of the a-v-e delay voltage removal.

Increasin g th e i-f cha nnel amplifie r gain
does not act ua lly improve the absolute sen­
sit il'ity of the receiver. II is ealn added be­
yond the point whe re the signa l- to-noise factor
is dete rm ined .
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Fig. S. S-met.r fudings on the IO-meter band.
Unmodifi.d f(l Span,. is shown by the dashed
line: mo:fifi.d response by the solid line.

t he r-f amplifier to he " wide open" on weak
sig: nals. in o rd er to mainta in ma ximum signal­
to-mixer noise rat io. but to be a-v-e co ntrolled
0 11 stro llJ; sig-nals to p reven t over load ing o f the
mixerts} a nd subseq uent cross-mod ulation. This
cou ld he done by the add it ion of an extra diode
sect ion to su pply a.v.c. to the r-f am plifie r alone.
with the diode biased so that a-v-e voltage
would bcg!n appear ing for perhaps ten micro­
volts on the a nten na terminals.

However, this would take us right back to
th e heginning'. because the S-mcter is in the r-f
a mp lifie r plate ci rcu it. and would not read up­
sca le 0 11 weak signals. Further, the switching
arra ngement on the RFO switch and the
R ecr pt ton con trol would be com plicated by
the addi tio n of the independent a.v.c. line to
the r -f stage. If we wanted to make ela bora te
cha nges. the extra diode sect ion could be added
along with the necessary switch sect ions, a nd the
s -meter could be rewired into the plate of the
second i-I am plifie r.

.'t was found that a very accepta ble COm pro·
"lise could be reached by provid ing the r-I

,

Fig. .. . This und er chassis
ph :.tograph shows the loca­
t ion of C70 and tl.e e-v-e
voltage divider. The r.f
grid r.turn i, also shown
coming from the rear of
tl.e ,l.i.ld.d compartment.
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gathered and reported by R. C. " Dic k" Spence le y, KY4AA

Box 403 , St. Th omas. Virgin Islands

(: ...
, ~. ~.

SAHAWAK, VS4RO ; BR UNEI, VS5RO ; BIt NORTH BOHNEO, ZC5RO: A reca p on Bob'.
activities at these spots shows that first contacts from VS4RO, June 5, were with KR60S, J AIAQ
and VK2DG. 67 W's were contacted that night the first being 'W6,\YX. " Firsts" in other di stricts
were WIME, W3CRA, W4CEN, W5ASG, W7GBW, W8HGW, W911UZ, WOELA (appropriately)
and KL7PI. First European was G3AAM and first African, ZS2BC. On J une 11 VS4RO moved
from Kuehing to Sibu in Sarawak and opera ted from th e latter spot until J une 13. WAC was
made with a total of 300 contacts. The next stop•.Brunei, is described by Bob as a " wonderful
episode in an encha nting country," Here VS5RO was put on the air with the keenly interested
assistance of P englran Mahomed, Brunei's wireless engineer. Mahomed, who is an excellent CW
operator, now plans to put his country permanently on the lIam map with a station bearing the
probable call letters of VS5P~1. Operations at VS5RO netted some 250 contacts the first being
with VK3JJ, closely followed by ZL2BY. The first W was W6DZZ, the fi rst European was 01l2RY,
the first G was G4CP and the first and only African QSO was VQ2AB. Firsts in other W districts
were W2HUQ, W4DQII, W5KC, W7VY, W8ZY, W9NDA and WO AIW. Moving to J esselton,
Brit ish North Borneo, ZC5RO was now put on the air. nob was assisted by his host who is the
Postm aster General and ex·ZD2G. T he latt er in tends to go on the ai r immediately with the
call of ZC5G and, altho a n old phone man, he will be found on 7032 or 14,064 CWo Low antennas
allowed only 160 contacts to be made at ZC5HO. T he fi rst W was again W6DZZ. First in ot her
W districts were W2WZ, W3CRA, W4CEN, W7PGX. W8JIN and W9YFV. W3CRA was a
strangely reliable nightly Q50 bu t other east coast contacts were few. The nearest thing to a
European contact was a weak QRZ? Z'55 ? from OH2RY. Activity from other spots on Bob's
itinerary will be low 8 S these spots are already fairl y well represented on the Ham bands, i.e.
S inga pore, Malaya, Ceylon and India. G2RO's next safari will be a tour of. fhe Pacific islands
commencing about October 15. Bob wishes it known that every 0 50 , without exception, will, in
du e course, receive his QSL. All will go via bureaus aro und mid-October. Reply coupons (and
dollar bills) , tho appreciated, are not necessary.

• •

NAVASSA ISLAND, KC4AB : Don, W4VZQ, has been issued th is ca ll and with Bob, W40CW
(and possibly WN4HBCj. plans to leave for this QTH on the 1st of August. Activity t here
will be of seven days duration. A TBS·50·D transmitter runninq 40 watts on phone and CW
will be used . 3.5 thru 21 Me. will be covered . The main CW frequency will be atl 14100 and
all calls should be of t he QUA variety. 14·Mc. phone will be tried on an lItl frequency of
14296. This exped ition will go via chartered boat from Santiago d e Cuba. O SL's should be sent
to W4Q CW and contributions to d efray partial expenses would be welcomed and result in a
d irect OSLo All cards received will be answered in any case and should be forthcoming from
W4QCW during the last half of September. W e trust that this expe dition will have been
able to avoid the snags and d elays which invariably seem to turn up and , as this is read, will
heve been brought to a successful conclusion. (W ord from WI PST/KC4AA advises us tha t his
trip to Navassa should materi a lize during Nov. or Dec. wh ile Brad, KP4TF. hopes to make a
landing there in Oct. or Nev.]

•

A SCENSION ISLAND , l D8 : Via W3AYS n-e hear that Mr. T. She ppard 0/ "Cable and rT'irelej s"
on Ascension is now awaiting eear and call sign: which will enable him to put this rart! spot on
the air. ( The station signing l D8V con/acted on phone by 1r4ECl . W5ALA. rT'6CY l. W7AMX,
W7HIA and others is apparently "just one 0/ those things." Beam headings on him were wrong
and a cable swt to Ascension by KV41JB, resulted in t1 reply sfating th ere is no present lIa m
actiritr and a pe rson by the name 0/ Carn uas unknoww.]
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W5MI5, Tom Perry, Tulsa, Okla. runs a pair 01 .13's
to a .] .'ement beam. Th • • • elter Is a Collins
.] JOB. V.ry actIve In th. DX ".Id Tom's country
total Is In the 240's. (Pho to: W5FFW. )

VQ4fRR and Ids . W elen t Collins .]2V,.
75A J set up. Photo by W.]KIF .

Featured DX'er 0' the Roch.ster (NY) DX Au'n lor Jun.
is W25NI, Ray leigh, 0' Rochester. Roy runs an .13 to
2.0 woUs, pi network output. Phone operation pt••
domlnot. . a s seen by hi. , tro ng lehold on th. mlk• .
(Pho to : RDXA 8ull.tin.)

8 elow-This contented gent " none other thon
fd PK Ic, W6lDD. fd runs 0 KW on all band.
whlcll 1101 r.,ulted In DXCC, WAZ and 0 pr~.nt total0' JI. countries. (Phot o: North ColUcnnia DX' er.)

OH5HK, IImori Aho'o, 0' Pyllolfo, Finland. Runl
50 wa tts to a sin 'll• • 07 " , to 0 2 . Iemen t
rotary beom. IImori has 152 countri. s to his credit
ond recently acquired WAZ No. 297.
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Ma rkham. of ZS8M K fame. hal now I hiftN f rom Banta­
la n d to s cneee, Tanganyika and will probably be heard
shortly a l VQ3MK.

G3GLO expects to be In Lebanon for five yea n and
shou ld be heard as OD5811 ••• GaRFC w ill proba bly
spend two yean a ll MP48FC, In Bahrein. a fter a four­
month stay in Gambia &I ZD3DFC ••• VBI F M, J oe, II
now home and will be heard as G3JOE ••• From the
" W est Gulf D X Buljetfn" and W9HUZ we hear that
Pinn , L IISYB , departll from J a n Mayen a fter 950 QSO'a
mOlJtly with USA (150 with W6 ). He il atopp ln c In
Norway and t hen on to OX.land ••• K2GFQ r epol1.a
working LBSZB, T8C, on 14072 a t 2215 GMT. No QTH
hut possibly J a n Ma yen • _ . From V K3 AHH w ho han­
dles the WIA "Amateur Radio" DX Column we. h....
the followinK' : ZM6AS tecently appeared on 3.5 Me.
CWo VKlAC is on all banda 3.5 to 21 on CW and
Phone. ZK2:A C runs ekede at 0700 and 0800 GMT on
7· Mc. CWo VKl'a presently active a re :

Ma wlIon Base, Antarctica: VKIFG
lIf'ard h land : VKIDY. VKIPG

Ma cquarie hland : VKIAC. VKIDJ
COCOll Isl and : VKIBJ , VKI Ii M

Ia n . G3HMB. should be active from Gibraltar &I a
new zoa loon • .. OQlJBII is a new one In Ruanda·
Urundi. H e is QRV on 14 Mc. Others are 0AV. 0DZ
and lJGJ • , . FLASH l- lCSG has been h eard on 14010.
Q..R ..S .. I • • • W6WB advises. via VKlDY, t hat F B8XX
il olf the air due to no power l up pl,. . A lso, a ctlvlt7 at
7~21\U is curtailed due to dieeeJ oil shortage •••

YK/ZL DX Cont••t 1954

This annual test will be handled by the
NZART. Box 489, Wellington. New Zealand.

TI MES: CWo 1000 GMT. Saturday, Oct. 9 to
1000 GMT, Sundar, OcL 10.
PHONE, 1000 GMT, Saturday, Oct. 2 to
1000 GMT, Sundar . Oct. 3.

SCORING: One point for each contact on each
band with any VK/ZL dletrlct, Final
score equals total contacts multiplied by
VK/ ZL districts worked on all bands.
(ZU, 2, 3, 4; VKI, 2, 3, 4, 5, 6, 7.)

SERIAL NUMBER EXCHANCE: Six numeral figure.
RST plus contact number, i.e.: 001, 002,
003. etc.

AWARDS: An attractive certifica te to high scorer
in each country (each call area in the
U.S.A,) •

LOCS: Showing all data. should reach NZART
before J an. 21, 1955.

S.W. USTENERS SECTION: One point for
each YK./ ZL heard in contest QSO giving
date, time. RST. call of station called and
serial number sent by calling station.

N ew Country
In "co n formity wi th DX Com m ittee vote,
CQ wi ll now ·accep t the islands o f San
And res, P rovid encia, R oncador Bank and
associated islands with in the con fi nes o f
12 and 14 d egrees north latitude and 78
and 82 degrees west longitud e as a n ew
country for WAZ/ HONOR ROLL cred it.
T hese island s are und er the adm in istra­
tion of Colombia or the joint ad min isrra­
t ion of Colombia a nd the U .S.A. The
Colombia n prefix HK0 has been as­
signed to this area a nd credit will be
given for any co n tacts after May I , 1954.
(P lease re-submit any HK0 's for H O NOR

ROLL credit.)

•

SPITZBERGEN, lH2P : LA-4ZC reports this station is a
member of a n expedition end plans called for activity
between July I end Aug ust 20. Phone end CW were
t~ hove been used on the following freque ncies: 352....
702 1, 11045 end 14025 . Times: after 21 00 GMT and
between 0600 end 0800 GM T. No reports o n ecfivitv
of this station hove been rece ived up to Ju ly lb.
OSL'. vie N,R.R,L,

CORSICA, FBPW/ FC; MONACO, 3A2LA:
Iffi9LA has been issued a license for Corsica
and was to have been active from that spot for
len days starting J uly 29. After that operation
he was to spend fou r days in Monaco with the
call of 3A2LA. 300 watts will be ru n and QSL'.
go to Box 31, Lausanne, Switzerla nd, or via the
U.S,K.A.

VATICAN CITY, HV IAA: W4YHD :nfo' m' u. that
two W phone men arrived in Ita ly around Ju ly 6 with
special pe rmission to put HVIAA on t he air ebeut
mid·J uly. Nothing has been heard from this station
up to J uly 16 and Italian Hams express considerable
dou bt t hat the ' deal will go throug h.

lFN1,EA9DD/ EA9DE/ EA9DF: Cesa"EA9DF,
reports tlwl the Ifni expedition, promised for
th is autumn, will probably take place in De.
cember or January, EA9DF continues to be
t'ery active from Rio de Oro.

COCOS ISLANDS, ZC2 : From VKIHM, vle WbEFV,
we beer th llt two new Cocos stations li re on the elr.
They are ZC2AC and ZC2AD.

CRETE, SVPWK/SV9: F'ed, SVPWK, plan'
a Crete trip and will arrive there on J uly 31
for a five-day stay. A 32V3 transmitter will be
used and it is hoped that a CW man will ac­
company him. If not, the accent will l-e on
phone operat ion.

NIGE RIA, 2 0 2: Very active from this QTH are
ZD2DC P and 2 02HAH. They may be found most any
day on the lower half of the I4-Me. CW band. The
only ot he r active 202, at present, is 202EHW.

GOA, CR8AB: This station has been heard
man y times around 1400 GMT, 14027, calling
CTICB. CR8AH wee heard, by F3TX, QSO';ng
LU6IJJG, a JA and 0 457.

GA M BIA , ZD3BFC: G04CP reports that G3BFC, ex­
VQ6BFC/MT2BFC, WIlS du e t o er rlve at this much
needod Q TH Mound J uly 1st. (Noth ing heard from
this one up to J uly 16.1

OX Notes
V P8A O. QSO'ed by WIRA N gave h i!! name a 8 Ralph and
QTH . Grnham la nd . Antarctica • .. AC.tSC has been a e­
uve a nd wall repo rt ed a8 readable from 1515 to 1545
GMT (July 11) by \\'6NTR. QRG was 14100. SM7QY
eon tacted AC4 NC sa me day . . . JZ0KF departure for
P AlJ-land will be i n September- but he went QRT In
July . . . W Il NBK reports MI"4QAL as " IICtiVC" • • •
PXI AK rece n tly said QSL via W4BR B. however. Gene
knows n ot h ing whatsoever about him . . . TA3AAI
W60M B r et u rns home in September and TA 3AA wllI be
QRT • . • F rom t he " Short Wa ve Ma ga zin e" a nd G2YS
we hear t hat t he' French Met p()roloK' ica l Part y bou nd for
T RQMELIN ISLA ND will include a few amateurs, one
{ f t he lirs t being FBSB K. T here Is nothing on the
isle nd and the whole set -up will s t a rt (rom serateh .
T romdin will be a new country for DUF and. possibly,
for D XCC . . . T he ope on KFJA n . Pletchera Ice Island.
sa id t hey expected to he awarded "coun t r y etat ua" In
d ue cou rse. Certain ly s uch a remote area should he
atrordl'd acme recognit ion . We SUJ:Kell t that any station
withi n a radiu ll o f 200 mi1u from the North P ole
whether over, under o r o n iC'e s hould count •• • Dot:

-• •
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DX-ploils

Don .ra,me, PY2CK. _n to 251 w ith FB8ZZ. VKIHM
a nd F08AJ put-tine h im on the No. I lpot in the HONOR
RO LL. The .ame three . ...tion•• on phone, etve h im
228 our higb"t count ry total on phone ••• W' SS add'
vsmo a n d M NQAH to reub 2f,1 •• • W , SYG l. . I.o
hel ped by VS4RO to a D imPMip&, 2421 • • • W SEVW
. 1110 r ises to u a thank. to VRSA ••• Georre. VE4R O,
nag a--:'d CE0AD to rest OD 239 while W i GDJ went to
232 with VS4KO ••• W7DL corns up to date with
C R4AI, F08AJ, CEPAA. EA9DF. vssao, J5LV a nd
V I'2DL to reach 232 ••• W 60LY UPlI to 222 with VS4RO.
t~A 9DI<' and CE0AD • • • \v6CYI added ZB2A, F08AJ
and VS4 RO to hit 220 ••• W6Et'M I, n ow 218 thank.
to VS5RO and EA9D}o' while WIBU O £oeB t o 155 with
such u 5A2F A, VS4RO. IIBNU/T. TAsAA and CT3AD
• .• W6ID r es ts a t 152 with YUaDZ, VS4RO a nd VR3A
• . • OIIS SK .d~ VP6LN. EL2X. VQ8AR. VKgGW.
MNAHW. VP8AK and ABIUS for 152 ••• KV4 AA
1t"',,,, ls w ith W8KI A at 239 with VS4RO and VSliRO
( Rdax Glenn, 1 have to tak", oft' VQ7 a nd VQu , et-)
· . • W t LSM UJ'Ml to 223 with YJ IAA and F08AJ wblle
Ilowy, W 2QIIII , CON to 224 with V R3A.

NEW ADDRESSES

eSR II Q-Via W 2ZOS.
{~ RtAI-Box 211, Ma cAo, M ia.
J AI C ' A rika Anno, 257 Eiluku-Cho, S u&,lnami, Tok,o ,

Japan.
L1I21' ( 5pit:r.~r&'en)-Via N .R.R.L.
VP2L A- Box 4D, Cutrietl, St. Lucia, BWI.
VPfB N/VP4 n c-Ja ck Bardon, N a vy 117. "·PO., N.Y.
VS2 ~n-M"'rvyn W. Davies, I1 .G, J 'alan P etri, J obore

Babru, Malay..
VSO"S - E va n Y. Nepean, Royal Sienala, 5 R uaHla

Road, Alexandra, SinKapore.
W4AAT (u -KV4A B) - WUlie Plante. 172 Carl1ale Dr.,

Ml&lD.i S prinp, Fl..
W5ETK-Joh n Hall, 8212 J a coble Blvd., Dall.. 17, Te::I:.
ze, SS- Lou is, Box 79. Beeeeh ebe, Palestine.
(T ha n b to WHt Gulf Bulletin , WSALA, W 5BNO,

I'A PSP R, WtWWJ )

W5F FW and Wtll U Z a re In a dead heat at 212 w it h
t be l ormer addiBle TI9AA. VQ6U U, FOIIAJ. LZIKPZ,
VK90K, VR3A, YJIAA and VS"RO while the latter
a n nexed V52, OD5 and VS9 • • • Ray, W2BJ . rlaee to
210 with F08AJ , S V2R l a nd VR3A ••• Chuck, W4LVV,
adds 13 to rest on 205 while W 4R IIQ makes it 197 w ith
OD5LC • • • W 6LGD en a n ed LB8VB, llBNU/T and
JZOK"~ to r",ach 16li ~.. h dle Sel"lfio, CM2SW, adda 11 in­
cluding TI9AA , VK90K, VR3A, EApAB to r eet on 194
• . • Hal. W ' TX L, u pped to 160 with sucb as VIUD,
E A9DF, F08AJ, VS,fRO, VS5Rq~ llBNU/T and npKF
• • • W 2ZVS nicked ZD9AB e nd v R3A to reacb 165 while
J im , W5FX N, went to 169 with V54RO, VSIYN and
VS2EB ••• Ned, W tRAS , na bbed CR 7I Z and V PSAO
ree a n even 150 ••• Don, W ' AM, mlked with TAIAA
l or No. 172 on p bcne _ h Ue ~, W J)H X. jum ped h is
phone total to 143 with 23 n ew o nes w h ich included
VQSAR, ZB2A , ZM6AP, F08AJ, VQ5 E K, VPIAB, ZD4HK
a nd LU4Z0 ••• W8Y1 N k,pyed to 116 with VS5RO • • •
W ill E'. QRP ric na bbed PJ2AR and EA9DF to reach
95 • • • K6B T E/ t , Port at Warwick, R .I.• has 11 ecue-

,...-s to sbow l or SO days operation with a rockbound
It t rig. Anyone n eed R .I. T

•

W9-DXCC Get-Together
This meet will be held in the Sheraton
Hotel, Chicago, on Saturday, Sept. 18.
Registration starts at 2 p .m. and turkey
dinner at 6:50 p .m. Reservations may be
made with W9FKC, W9FID, W9GRV or
W9ABA. Five dollars covers all costs. The
meeting is open to all DX9C holden.

Lloyd, D L.c ZC ( W4 VE) , p ulIf'd a n 85-minut e WAC o n
J une 20 with L U 3DAB, MNBBE, 5TING, W 60FY,
DUINL a n d OHliOP. This is n ot .... good as t he 31­
minute WAC he made lrom J A2KG in 19,f 9 but eondt­
tions eeem to be looktna- up • • , FOgAD and ODSA B
h...ve been maintaining dally sk eds on the H-Mc. DX
nhene band with o nly a rew m is ll E!8 si nce December
1953. Tfm~ a re between 0500 a nd 0630 GMT. Beam
hl"8dln p In Lebanon were SSE changing to NNE by
March. OOliAB r un s 100 watts to a th n.><>-ell."lllent beam

Du Bamboo Curtain Utted
The Philippine Amatrour Radio Association
advises that, after a [our-year OX blackout,
restr ictions have been lifted and DU Ham.
may contact tqe following countries: U.5.A09

Nationalist China, Cuba, Dominican Republic,
Ecuador. France. Greece, India, Indcneeie,
Italy. Pakistan. Spain, Thailand and Turkey.
.More countries will be added shortly.

whi le tho r i2' at FORAD h aA 807's parallf'l and 37 5
vo tte on the p lat~ • • • Paul, K2GFQ. is up t o 132 with
lIuch all VKIAC, YSIO, VRSA. FY7YC, LZIKPZ and
VQ WF. K2GFQ is ex·W 6.JKII • • . W 9W W J 's VIKING
II bas ru n up .43 countries w h ich include OX 3BD. JAICC
VK3JJ and OEI3JR • • . J"ohn, w :tUX X, III up to U "nth
s ueh as 9St A D, VP6GT, YU 3GP, ST2 N W a nd FA8DA
• . • WSU UK rnchf'll 96 with CT3AB, KA(HJ and CE P AO
thanks to new z-element hf'am . •• ZM' AI w_ worked
by W2F.50, 702 1, 0950 G MT • .. Peed, W 5A" F , a dded
CEOA D lor No. 147 ••• Ws J GU r esta on 149 with
VS5RO and HKpJH • • . K2DIX has 50 t'Ount rJes to
show (or 6 months o( oJ>('ration ••• No. 100 l o r G3 HS L
~'''II ZD2DC P . •. Gene, W 4nRB. went to 110 on 3.5
Mc. w ith }"08AJ. H e now holds WAA cer t ifteate No.1
lor el&,h ty mcten .

Here And There

Bob. K2(iMO, now hys rrom D L4 XJ> .• . Tom.
T lnG, d",parn (or W 6·1and on A uc ullt 13. This will
lea ve a co nl'l irle r a ble kllP In t he CE"nt r a l American ozone
. . . W 8DUS is st'tHng up a 120 loot tower •. . YJIAA

ill on T uwa Island a nd f a irly active . • • Willie, ex­
KV4AB, lee now W 4AA T in Miami. See QTlI's •• •
EL2L is Sam But le r- in Mon rovia .. • J im , G' ZO, visited
STI, VQ4 and ET1 in recent t rip. H e a dvise. t here 1a
no present activit, in Eth iopia . •• Bill, KII6VP/VR4,
is W.cKS .. • Gi nny, t he better ha lf o l the TI2BX
combo. pf'OK'res&e1l towardl h f'r MM c~tif\cate o n 21
phone •. • The way these m illgu ided p hon il!'lt a re ehow­
inK up these days someone may eta rt a "pirate DXCC"
(I am up to ahout 31'» t he prizt> bE'inK a licen ce to pick
your own call) • • . KP4WD a n d xyl dropped in on
VE3IG • •• Anyone k now the whereabouts ol VR IC,
vint a ge '50. tor W7 KVC T • • • We hea r th...t W DNOA
handles QSL's lor YJ IAA . True 7 ••• ZC6UNS was
worked by P APSI'R on HO,fO T7C. See QT JI's , ••

Honor RoD Deletions
Due to the ST2UU hoax it is our unhappy
job 10 delete the following contacts from all
HONOR ROLL lietinge t CR7UU. FB8UU.
VQ7UU. VQ9UU. ISUU. VS9UU. FF8UU.
VQ6UU. FLBUU, 4WlUU and HZIUU.

J a ck, W 4nHC, now m ikes l rom VPUIS. xyl Claire,
W 4TVT, is VP,fBC. A. t he Age limit l or VP4 IIceMes
hi 21 t he Jr. OP, \V,fTVU, cannot obtain h is. See
QTH 's • • , J 'im, YNIAA, "Isiled W8BUM in J un E"•
YNIAA w as s hut down lor indefi nite period on A pril
3 ... Capt. Bill J oh nllOn , W 2UK S /MM, is Qnv t or
MM QSO's o n 10-20-40 and 'ifi. H e is 2nd r ad io officer
on the Gr",at Le kee cruise ahlp SS NORTH AMERICAN
.• • KV4AA log&,ed visits l rom W 201l F . W 4ZII L and
W2CA A • . • EA6UU/&t M, Pedro, is o n the 5S VEN_
DAVAL •

Chaa. \,P7NlU, .ays VP7SL is a p ir ate w h ich he hope8
to locate shortly • •. Wendell, W O ·SJ , plannf'd tw~

week buslneu trip to South America in AuCWIt. I n
spare time he hopei to visit aevera l DX atat ions •• •
W, D E ia back o n alter a tw~,ear layoff ••• The raft
LEHI Jelt w e-tend bound for He_ali on J uly 10. Aboard
.....as Don Smith, W6KAR/MM.. Equipment eonsisted ol
a J obn. on RANGER, TRASS OCEAl'HC r eeetvee and 460.
wa tt K'as e en eeetoe. The f1nt day out the ri2' Kot water
soaked. and Don w u on ly a ble to put it on 390o.k c.
phone. After covering IIOme 300 miles rouc h .eas eplit
a eea m in the bow. A distreu . ign a l was sent out a nd
the eeew were picked up by a San Francisco bound
banana boat on J ul y 16.

J ohn H a ll, W5ETK, now lIet tlelJ down l or som e hom e
H a m m lnc a lter stints at WJJSV, D.fATG, DUTG,
"'A8DX and S VP W Q. Set" QTlI'a ..• Was KS4AS , or

( Continued on page 50)
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Pre-tuned!
Ham Proved

Performance!
Quick Assembly!•

•
•

Here is the Original Design "Vest Packet
Beam" - the amazingly e fficient miniatur­
ized besm designed by wINze and WllQFG
and described in May '54 QST•

It's the Beam so widely discussed and
praised by Hams, the world aver ... and it's
available now, Factory Made and Factory
Tuned; ready to give you more solid QSO's
- more consistent DXI

Typicol Performonce Dolo
Performance figures achieved with production mo­
de l VPA 20..3, 3 element beam, in typical house..
top Installation. Popular commercially built trans­
miner, receiver and test equ ipment was used.

BEAM ANTENNAS

•

what yoU g .~t~·M·,"L_-
i

_W... . :I._I'JI_._V... , ..... _

VPA 20.2, 2 Element 20 Meter Beam.
Amateur Net $55.95

VPA 40.2, 2 Element 40 Meter Beam.
(Price to be announced)

Wri te for fu ll cletails

The MOSLEY V_P Boom is compl.t•...
ready to a.semble in 30 minute., or 10••,
and mount on your rotor.

All por'. designed for heavy duty. AI.
umlnum element sections pee-eut, pre­
drilled. pr.-tuned - color codedI Husky
3" ceramic Insulatonl Varnished redwood
.Iement supportsl All metallic hardware
non-ferrous or platedl Aluminl:r.ed .t••1
rotor plato and stub mostl Sturdy, ene­
piece aluminum booml Detailed, oasy-to­
follow assembly Instructlonsl

I

•

•

I!jji:
•••••::::::

:~ ~ ij!\

!;! (Amateur Net !;;'!;;";';;;';';';';';'1",.' .....,

Model VPA 20-3
(OTHER MOD ELS LI ST ED BELO'"
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generator knowing the difference, because t he re­
sister will con.ume the power that would otherwise
1I0w fo re..-e r do ..... n ou r ne..'e r-end ing line.

The impeda nce defined in the above manner is
called the surge impedance or characteristic im­
pedance of the line. As will become apparent a
lill ie later, it has a great dea l 10 do with how a line
j-erfu rm s. The area of the cond uctors, their spacing,
type of construc tion, and the type and quamity uf
insulating material used determine surge impedance.
Lines in common use vary bet .....een SO and 600 ohms,
and insulat ion is general ly ai r or polyethy lene, Loth
.. ery good.

Air-Insulat ed lines a re spaced by means of 10w•
loss spreaders as far apart as practical. nut the
polyethylene t ypes normall y have a solid wall of thi "
material bet ween the cond uctors. "A ir" lines have
lo....'er losses than other types, but are more difficult
to insta ll. The two cond uctors must be uniformly
spaced 1£011I all nearby objects, to p reven t unba lance
that will ca use the line to radiate. Also, the epac­
ing bet ween conductors must be kept eq ual to avoid
upsetting the line imped ance. In cont rast, almost
a nyt hing within reason goes when installing polye­
thylene lines, especially the coaxial tvpee.

Gell ing back to our theoretical d iscuss ion, the
transmission line of Fig.. 2 will still "look like" a
pure resista nce equal to its surge impedance, even if
a rad io-frequency generato r is substituted for the
d-e genera tor. Hewever. the cu rrent and voltage
distri bution on it will naturally follow alt ernating­
current laws.

Assuming that the lin e is 300 meters long and
that 4{}()Q·kc. energy is being fed into it, Fig. 2
shows the insta ntaneous cur rent and voltage distribu­
tion. Electricity travels 300,000,000 meters per
second ; therefore, it will travel the length of the
lin t" in one microsecond. Also, as a 400Q.kc. wave
will tra ..-el 75 met ers d uring one complete cycle, the
line will accommodate four complete cycles simul­
taneously. At 4000 kc.• therefore, the line is four
wa..'elengthe long. In contrast, it will be ten wave­
lengths long at 10,000 kc., but only one wavelength
long at 1,000 kc.

T he sine curves along the two conduc tors are
exac t duplicates of each other in reverse, to indicate
that the current flowin g in one direction on one
conductor is always balanced by an equal current
flowi ng in the opposite direction Oil the other one.
Do not let them create a hazy impression that rad io­
frequen cy energ y flow s along a transmission li ne in
the man ner of an inebr iated man walking a st rai ght
line from nne ta ..'ern to th e next.

-L J--,,,,,,,,,,= -
Fig. I. Sketch to illustra te how t he surge im­
pedance of an r·f transmission line is developed

as described in t he acco mpa nying ted .

"ullage and the impedance of the segment's induc­
tance and capacity in series. Now. the instant that
this capacity becomes charged, it s voltage pushes
current into the second line segment, and eo on,
with the generator constantly replacing the current
Ihat is passing down the line.

As long as this bucket-brigade action continues.
the transmission lin e "looks like" a pure resistance
10 t he generator, because the current fed into the
line never returns. In ohms, thi s resistance is equal
to the genera tor voltage divided by the current . In
Inct , we co uld chop off the transmission line any­
where a long its length and connect an actual resis­
tance of the same value across the line, without the
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A.lume that 701:1 w i. b to operate In t he l .ri·Me. a nd
7·Me. amat~r band. and ean put up • J,i.waTelenl'th
(J30 foot ) antenna, 30 fl!et high for t he lower f requency.
The antenna can be most-eonvenlentl7 f~ In t he center,
and It will require about 100 f en of tr.mmiaalon li n e!'
to reach f rom the ante!'nna to the tr.n8mltter. You h."e
a choice of uainsr 53-ohm RG-58!U co.xial cable or 300­
ohm "ribbon." W h ich ahould sou chooaeT To .how t he
effeeta of a millmatched Jine on the current and 'f01tage
dilltributlon, we will allume t hat 70ur t ransmitter
oper . tes .t 75-watta Input and wll1 delive!' about 50
wattll output.

At 8.5 Me., the center Impedance of t he antenna will
be about 30 ohm. (Jeal than the glmeraJb·acceptN 70·76
oh m flguri', ~aUlle the antenna III low In height In termll
of ....velength ). At 7 Me., where It will be operating ••
two "h-wa ve .ntennas in-ph..to, the Impedance will be
about 8000 cb me. From a table In the . ntenna chapter
of the AnRL H.ndbook, we find th.t RG-68/U b as
rated l08l1e1l of 0.53 db. and 0.8 db. per 100 feet at 1.1i
Mc. and 7 Me., reepectlvel,., when perfectl,. m e tehed,
while 30G-ohm line h.a 1081«'11 of 0.18 db. and 0.8 db.
u n der the aame eondttfona, Let'a Investigate t he aeeond
line flnt.

OhvioulJy, to feed 50 w.tts into theae different values
of resistance will r equ ir e the following volt&ge/cu rn"nt
relatlon8h ips : 300 ohms-122 volta @ 0.4 ampere.: 80
ohma-39 volta @ 1.3 ampeN'8: 3000 oh ms 390 volts
@ 0.13 amperes. Aillo the ratio between 300 oh ms a nd
either 80 or 3000 ohma III 10 to 1. •Operatlnl' a tranimialion line into a mismatched loa d
results in onb part of t he power fed Into It beln&,
accepted by the load the flnt "pall." T he ~t la no­
fleeted back down the line u "negative power" to t he
generator tennlnaJs, where i t modifies the ~eetlve!' li n e
impedance. This necelaitatea chan&,lnllr the!' eouplin&' be­
tween the line and eenerator to put t he detJlrftl a mount
of power into the load.

Beeeuee the incoming and returning waves of power
Ilc w aimultaneouely in OPp08lte direetione .t the aame
Ipeed, they alternately oppeae!' .nd N!inforce each other
along the line. When the load Impedance la I"s tha n
the line Impedance, .t • point exactly % wavelength
beek from the load, the voltaire waves will exaetl7 ~
fnforce each ot her .nd the euereet wavea wll1 oppose
ea ch oth er .

Jf the load had not a ccepted . ny power f rom the line,
the voltaR'e would be theoretlcaJly infinite and t he cur.
nmt tht'Ort't1calJy zero, equivalent to Infinite Impedance,
at thl ll point. But as it d id accept power, dividing t he
volta«e by the curren t revealll that the Impedance!' I,
a ctu.lIy equal to the line impedance multiplied by t he
ratio of the line--to-Ioad Impedenee,

Fig. 3. Typical volt a ge st a nd in g waves o n a
mismatched t ransmission line . Load im p e d a n c e,
which is usually an' antenna , is a ssumed to be
lower than lin e surqe im p e d a nc e. If it we re
higher, positions o f maximum s and minimums
wo uld b e reversed. Cu rrent is minimum when

vo lta ge is maximum Iclashed curve ) ,

lUna (Y' IQ:rAl1$'
AT THESE PON'ffS
"""-Sl.UI£_

D4!HD """'"AREC<RRENr
.~"'......,.-....

Another quarter-wavelength back irom t hia point, eon­
dtt.ione will be reversed. Current will be h igh and volt­
age will be low. They will, In faet, be e:x.ctly the s.me
a l at the load. The'h in each additional h alf wavelength
of line tencth, these ma:xlm. and minima will repeat

(Con~nued on page 61)

FREQ - 4000 KC

--,,,

I,
/

1. ~300 METERS; .~

.. TlME oIJISEC-

DASHED ctJP~ S'af HOW aJRROff M4X1MtWS Me
MINIMUMS Itt.L REVERSE POSIT1OIIIS CN rIfE UJ£
(/4 CYaE ( ( ;f;4 jJSEC ) LA7V1.

Fig. 2. Current distribution on a perfeetly­
matched tra nsmission line fed with redie-Iee­
qu ency energy. The line is assumed to be 300
meters long a nd fe d with 4000·kc. 175-meter)
energy. Study t his diag ram ca refully while

read ing ted.

One-sixteenth of a microsecond after the current
and voltage 'd istri but ion on the line was ae shown in
t he fi gure, th e entire energy wave will have travelled
% cycle to the tight. A!'I shown by the dashed curve,
the poin ts carrying maximum energy now will be
ca rry ing minimum energy. In other words. the wave
goes through its complete range of values at any
poin t on the line during each cycle. Therefore.
radio-frequen cy meters placed any place along the
line will read the same quant ities.

Manr readers who have studied Fie. 2 closely, are
probab y asking themselves the following question
abou t now: " How does the current ever get beyond
the first section of the tra nsmission line, if it flow!l
u p the line {or one half cycle and.then turns around
and flows down the line the next half cycle?"

The seeming paradox can be understood by con­
sidering a revolving wheel with a mark on its rim.
When the mark is above the axis of the wheel, both
are travelling in the same direction. BUI when it
drops below this level, it and the wheel axis are
actually moving in opposite directions. Tracing the
path followed by the mark 8!5 the rim of the wheel
moves fo rward will produce a curve exactly like
those in Fig. 2. Now consid er how the pistons of a
locomotive, which move back and forth, deliver
power to the driving wheels.

In mathematical style, we can consider each for­
ward and reverse half cycle of current as a vector
of force, driving a rotating field of power. This
field moves forward one wavelength per revolution.
Each field in the train is propelled by the vector
generated by the field behind it.

Unmatched Transmission Lines
For obvious "aSOnll, a tran!lmill llion line feeding a toad

t:"l'1ual to i ts l u r«" Imptodanee il said to be "matched" to
its loa4 . However; it ill not always e8flY to obt a in a pe!'r­
feet match when an a ctual antenna ill the load.

Fortunat"l y, II 2-t o- t (R'ener a lly show n in CQ all 2 :1)
m isma tch ill a loq of an inlienificant amount, and a far
ereeter m illmatch III not neeellsarily fatal . It depends
upon the Iceaee In the line when perlectly matched
whether a given mismatch tnereeeee t h em t oo much to
be tolerated. A ftow E'xa m plel1, bu ed upon eo ndltlon s
met with In actual antenna In lltanatlona will ilI u8trate
thellE' fac ts.
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A big item on the agenda for many YLs was Field
Day. At Ieaet one group of gals went all out for
the occeaion, tbe Two Meter Net of the Los An6eles
YLRC. With the help of W6SHR. Lorraine. at
Wri&htwood. they chose 800().ft . Holiday Peak in
the Blue Ridge Mountains, about a hundred miles
east of Loa A ngeles. The location was provided
with a amaU etcne building containing a couple of
bunk bed, and 8 pot-belly &tove-no wate r and no
elect ricity. Ideal as the spot seemed, when F~ay
arrived many difficul ties arose, bu t " W6 .'lany
Women Operatora" went on the air on sched ule.

Seven YIA kept W6MWO (originally aeeigned to
Helen Cook. now a Silent Key) on the air for 24
hours, racki ng up over 100 contacts on 2 meters,
100 or more on 7S and over 50 on 20 meters. all
with power below 100 watts. The YL. were W6QGX,
Harryette ; W6DXI. Gladya: W6CEE. Vada : W6JZA.
El,a; W6WRT, Ruby : K6ANG. Billie, and K6ACF,
Rosemary, The girls were gra teful for helping
hands from the 011018, but they did much of the
work: themselves. Elsa, W6JZA, brought the little
prefabricated "shack" from which she operated, and
put it up all by herself. They aU helped string up
antennas and feeders. Since Forestry regulations
specified " no refueling while engine running," the
generator sputtered and stopped about every 3~

hours and the gale would make a mad rush to refi ll
it.

One unhappy incident was the 10 88 of two hours
operating time Sunday a.m. when an 810 tube went
out. But th is wae made up for by the thrill the
girls had when Harryette, W6QGX. worked W4DEE,
Beulah, former L.A. club member, on 20 meters,
SSB. All the YlA agreed they had a wonderful time.
Our thanb to W6LBO, Mary, and W6WRT. Ruby,
for sharing it with us. and to the le tter for the
photos of the , irls in action.

Acapulco Calling
A noth " bie event. In which man,. more YIA would

have libd to parUdpat.e ,.... the LMRE convention at.
Acapuleo durlne ~ lat.tf'r part. of Ma,.. But. at. least.
four YL. f rom the U.S.A . fou n d t.lHomBelves enraptured
b,.. t be exeue bH.ut.,.. of M.ell; lco In addition to taklnc In
the convention. Makine the trip f rom Califor n ia via
t~ Mexica n Airlines Wf'te W.DXI. Glad,..; KN"RJE,
F ran_ , and W .LBO, Ma..,.. aU of the Loe A nc el...
YLRC. WUnlO, L ill ia n , drove from Wiac:onli n with
bel' OM., XEIBT• • nd ,.-ounpt.e....

W .LBO r~n.. that. the YL. specially enjo,..ed the
t.wo picnic lu ncbeon••t. the t>-cb with t.nical Ma deen
food. the llo.t. rid. about. Acapu lco h.rbor, the d ln Dft
dance a nd ot be r entertainmen\ tbouehtfull,.. p lanned
by the L M. RE commlt.ue. Mn . Pol.t. XYL of the
LJ4RE vice prsident.., XEtVA, was m oet. cordi.l. In ta-o­
duetit&' the Y.... and ba..... lnin.c for the "Grin.c-" In
th.. market..

Lane u aee difficulUft pre"I'ent.ed m eet.l n&, aU the Kexl­
ca n YLa, but. t.wo of the clrll ~peeialb' r emembered a re
JUrI&. DiVa, aud XEIPT, with w hom W I DXI ho9N
to bold .keda. XEtVA ..us t.hb u.t of X& YL. wbo

a ttended: XEIvn. l nt'S ; XEIBQ. Dolorea ; XEtGE,
Acnes ; XE I MM, Marina ; XEUM, Be.t.r is, a nd XE2KA,
Diana .

T houKh t.he'Y didn't act.u. lI,.. etot. to Acapulco, W 6S AZ
.nd OM, W6MSC, d rove .. f a r .. Mexico CIt.7 a \ the
time of l he Conven t ion a n d met. ma ny IrncioWl XE H a ms
a lon e the w.,.. Wben the Conn. crossed the bor der .t.
E I P aao, Lenore beee m e XEPNAZ in a bl.... of ..lory.
A pp.rentl,. bei ne one of t.he fin t. YL XE01 made bel'
just. a li ttle more d @8!ra ble than a plain W6 1

A. well .. worklnv m . ny X E8, Lenore h ad t.he f u n
of k~piniC twi«-dail,. ek ede wit b W 6UHA. Maxine, baek
borne, wi th nt-arl,. per fect. eondi t ions for a ll of tbe thrf'e
week. of t.heir t.riP. One d.,. wh en M. xine w.. con­
ductinlt the YL n et on 20 m eters Ihe &liked the e.ts to
Iillu-n for XEpNAZ, ao Lenore had t b e delilrht. of work­
InK' a secre of YLRL-en f rom a biK'hw.,. in Mex.ico.
Lenore add••he 11 ell; t.remely indebted to the Mexlcanl
for permtalion to operat e m obile in t heir bea utif ul
ecuntry and hopee It. wllJ be po8sible for man,. ot.he r
H aml in the future.

Th . "ell-Yl,' Field Day operation of the l os
Ange les YlRC. At t ha top!eft is WbMWO,
the club d . tion in til. prefab ~ila c:t WbDXl,
Gladys, op.r. tes the Gonsat "g ree n eyed
monst.r" on 2 m.ters in the top right photo .
W6JZA li nd W6QGX work the Elmac and

Johnson .quipment in til. boHom photos.



Yl, enjoying the Southeutern
Division Convention at At·
lanta, Ga. l eft to right:
WN4AGX, Sama and W4VTO,
Suzanne Imother and daugh­
tar) ; W4YEK, NHa, W4UMM,
Sarah: W 4V Kl , Ja ckie :
W4WGZ, Sere . W4WFN, Dot

and W4ZDL, louise.

Conventions
The Southeaatern Division Convention held at Atlanta,

Ge., on June 6. brought together the eleht YLa pic­
tured here. There were DO apeeia) events for the
Heeneed YLs. though W4VTO, Suzanne. did receive a
p r ize for being the youDKest YL operator. 16-year old
Suzanne. of Balsam, N.C.• also recently made beedltnes
as bei ng the younel"St YL operator in MARS. having
been eeeepted ahortly after the Anny lifted ita minimum
aite r equ ir emen t of 21 Yl?'an f or operator• •

T he P aclfle Divlelcn Convention held at San Joee.
Calif•• on July 3-5 broua-ht tea-ether these YLe: W6.
DOE, E8thcr; FEA. Gertie : GQZ. Iva: KNJ. Bettie:
LF.]o' . Gin: LFR, Marge: PCN. Pea'I"Y: PCR. Louise:
P lIT , Cynthia: PIR. Mary Ellen; QMO. Jeri; ZTJ, Kay;
KGs AEY, VerA ; BLM, Ann; CPZ, Marian: KNGe
CUT, Myr tle : EZO, Roxanne. The eirls had a ahort
YLRL meetine Saturday p .m, and a YLRL breakfut
on Sunday mornlniE'. EspeclaUy Iueks- In the prize draw­
in lZ' were ZT J , Kay, and FEA, Gertie, who both took
home H am gear. K6BLM, Ann, won the YVs CW prize• ..

YLRL Appointments
Soon after W6CEE was elected YLRL's president, ahe

r ecei ved the resignation8 of W30QF. Barbie, former
P I C. and W9SJR, Bernice, editor of Harmonie.. a.s
nei t her YL fe lt she could ca r ry on for a eeeond year.
To fill these posta for 1954-55 Vada h&ll appointed
W 9YBC. Glorla Mat uska , of North Riverside, Ill.. to be
publicity chairman, and W3RXV. PfOIr Ferber. of Slat­
ington , Pa ., as editor.

Althoutth W 9YBC haa held her license onb' etnce
Ma r ch ' 53, she hasn ' t wasted any time. Gloria has only
t h ree states to sc for WAS, has 26 confirmatlona toward
WASjYL, and 65 YL ecntaete confirmed. A member ot

W9YBC, Gloria Matuska, publicity chairwoman
for the YLRl and newly .Iected president of

the Chicago LARKs.
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ncc, ehe had well over a thousand QSOs when her OM.
W9ATW. d ecided to treat her to • new receiver a
75A2. So they sold tbeir SX-71, only to fin d 7SA2. ";.re
very scarce. and &8 this Is written W9YBC Is temporar ily
off the air. But s he will find plenty to keep her bu y
for in addition to bein&, YLRL's PIC, Gloria is tbe newly
ejected preeldent ot the Chicago L ARKs. Ot eouree, her
jr. ops take a fair sha re ot attention as well-Bunny
J a ne aged 7, and Skipper 8. The rest ot the set-up at
W9YBC/ATW Includes a Viklne II, Vikine VFO a nd
VHF-152. T hey oper a te mostly on 20 and 40 m eten.

W3RXV. Pei', came by the poet at YLRL'. editor quite
naturally for ahe had already been heckling t he printer.
and addressing and malJine copies of Harmonie.. Now
ahe will do all the editing as well.

Pea' started out with a Novice license and took the
exam the first day they were lriven in July 1951. in New
York City. She was the first YL In the Ea8t to p... it .
and s he and her OM, W3RXW, were the fint mar r ied
couple to pas! the Novice teet together. Pea' eot her
"General" five months later. She and her OM ahare a
Viklne I, Vikini' VFO, SX-43 receiver, and they m e an
all·band antenna. To date Pes has earned YLe C (No.
21). RCe, a merit certificate tor parliclpatiny in Tobacco
Leaf TIl. a 2nd Army radio maneuver last Yl?'ar, In
MARS, and she is workini' on WAS, WAS/YL, etc.
W3RXV is mainly on 75 phone, and she checks re~larly
into the YLRL nets. She also works 20, 40, 10, l IS, 160
and 80 CWo

Pea' has a number ot other bobbtee t pete, raising A fri­
can Violets {ehe has some 300 plants. about 90 varieties),
and writinljl' news tor two local newspapers. She a l.lo
has a Jr. OP. Sandra Lee, aged 13. With all t hll P eg
has found time to help her OM build thei r own home,
h igh on a hill where they have a n FB radio location.
Wit h such a capable K'a1, we Ihall have great exeeete­
tions for lIarmon lcs, Pea'l

More YLRL

Two more appointments In YLRL. W 6CEE announces
that W3TYC. Mir iam Reinhardt ot Emporium. Pa.b h..
accepted t he post of D/ C fo r the third district. W. EE,
Betllah Ba r r ick. has accepted the position of uabitant
secretarr, T h ill 18 • newly ereeted spot a nd Beulah'.
particular job will be to handle subacriptione to CQ
and QST.

Which brinK'S WI up to IIOme ot Vada's plans f or YLRL
this coming year. With the treaaury at a low ebb. Vda
bas a progressive program to r ebuild it. If you want
to help YLRL, send renewal. or new subscription. for
your Ham m ag a zines via W 4DEE, Beulah Banick, 903
Moly Dr., Falla Church , Va. YLRL will receive a small
commission t or all lObs ha ndled.

In another p lan to raise moner, YLRL Ie aelUnz per­
eonaltsed return address labels to put on ~nvelopea" etc.
About an inch long, they are printed with your name
and QTH on I"Ummed paper. Price Is 600 label. fo r $2.
Order some via YLRL secretary-treasurer WaUUG.
Miriam Blaek buen , BOll: 2, I ne omar. Pa .

Vada abo haa acheduled a m emberahlp.drlv. eontest,
with prizea tor h ta:h Individual, b ieh d ub, 100% YLRL

( Continued on pase 60)
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less resistance to current flow between the cats­
whisker and crystal in one direction than in
the other. Although a small current flows in
the reverse direction during rectification, it is
so minute as to be negligible in practical opera­
tion. These detectors required that the fine
wire catswhisler be positioned on a sensitive
spot on the crystal for proper rectifier action.
They were not very sensitive and required
frequent adjustment. the slightest vibration
causing disruption of current flow.

During the development of the ultra-high
frequency circuits, the crystal rectifier was
found more suitable in these applications than
the diode vacuum tube, because of its low
capacitance. high self-resonant frequency. and
negligible electron transit time. Improvements

--------------------------------Address: 3917 =--

W)[JP o btain" a Clan A
license In 1934 and fo r many

~ Y"~ work.cl In the broad.
casting Indus t ry. Harald has
work.cl all bands with both
phone and CW, but now pr..
f.~ I t ra lght e Jlpe rlmentlng
with e m phasis on the VHF.
Mobile with SO w8th on 10
mate n . How '"'9a g.cl In re­
sea rch and desJgn for the
U.S. Recordln, and Research
Corporation. Author of numer_
oUI radio and elect ronics artkles.

Madison St., Hyath vllle, Md.

In the field of semi-conductors, we deal with
materials such as silicon and germanium, and
when these solids are employed in electronic
circuits, it is generally stated that we are work­
ing with the electron flow within, or through,
a solid. This enables d ifferentiation between
the semi-conductor mode of electron flow and
that within th e radio tube. which obviously
takes place in a vacuum.

Some Early History
These certain solids (here we ma}' include the

galena of early radio days, the more recent
gennanium crystal diode. and lately the tran­
sistor), are appropriately called semi-conducton
since the value of their resistivity first lies be­
tween that of a good conductor and then that
of a good insulator. They offer high resistance
to current flowing in one direction and little
resistance to current flow in the reverse direc­
tion.

Early semi-conductor solids which were used
Cor detecting. or rect ifying the radio signals
radiated by broadcasting sta tio ns. consisted of
small pieces of minerals, such as galena, silicon
or carborundum. and were widely used with
the well-known catswhisker, Popularly known
as crystal detectors. these semi-conductor de­
'vices performed as recti6en of alternating cur­
rents due to their almost unilateral conduc­
tance characteristics: i.e., they displayed much
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IIHoles"

\Ve may now su mmarize the foregoing by
sta t ing that in strictly pure germa nium. few
elec tro ns. o r negative charges, are unbound or
free to move in the solid. resulting in a poor
cond uc to r o f current. In the N-type g-erman ium
there is a n excess of elec trons (d ue to the
presence of the impurity a toms) wh ich are free
to move. These negative cha rges result in in­
creased cu rren t flow. In the P·type german ium .
impurity atoms are deficient in electrons, which
crea te positive charges. also providing for in­
creased curren t co nduct ion. a nd it is the lack
o f elec trons in each impurity atom that is re­
ferred to as "hole," These holes, o r positive
charg-es, flow in a n opposi te direction from the
etecrmns or nega tive cha rges.

It may seem d ifficu lt when beginning a study
o f transistor action for the student to visualise
an electric current existing- due to a now of
" holes" through a solid. The author found it
simpler to think o f this co ncep t o f hole co nd uc­
t ion as not h ing- more than the familiar electron
movemen t in the semi-cond uctor in o ne direc­
tion, whi le producing a movement of dissimilar
charg-es in the opposi te di rect io n. The holes.
exh ibiting positive charges, attract elec trons
from other atoms under the influence o f their
field . the reby moving the holes from atom to
atom through the crystal.

AlthouJ;h the point contact a nd junction
transistors are cons tructionally different, basic
trans! to r action is sim ila r in each. The price
of a junct ion transistor is now within the rea ch
of mos t students and experimenters a nd for
tha t reason it will he used in the following
tests and illustrations.

tain amplification and oscillation in a semi.
conducting soHd.

It is not within the scope of this ar ticle to
provide a com plete a na lysis of the co nst ruction
a nd mechan ics o f the transistor. \Ve on ly want
to touch o n those character istics deemed neces­
sary to assist in visualizing transistor action .

The resistance to the now of current through
a semi-cond uctor such as german ium (a nd all
tra nsistors a t the present time a re made of this
element). increases as the purity o f the solid is
increased. The pure sta te cond ition o f the
german ium crystal ca n be altered by closely
co ntrolled introduction of certa in irnpuritjes
to the crystal structure. 'Vhen the a toms of
an impur ity, added to the germanium crystal,
possess a grea ter number of electrons than do
the a toms of the german ium itself, a surplus of
electrons for transistor action results. This is
known 'as X· type germa nium. If o n the other
hand , a n im puri ty is added to the germa nium
crystal which is composed o f atoms with less
electrons than the pure german ium, a co nd ition
o f electron deficiency results in the crys tal
struc ture. T his then. produces what is termed
P-type germa nium.
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Fig . I. Experimental test ci rcuit with a PNP
tra nsistor connected in a grounded base ar­
rangement. The test bench is shown in the

photo at the bottom of this peqe.

til f

CK722

I" I

on the old crystal detector resul ted in the crys­
tal rectifier, or crysta l diode as we know them
today. a ile o f the more fami liar being the pop­
ular 11\':i J. Germ anium or silicon is employed
in their construction and the fi ne wire ca ts­
whisker needs 11 0 ad justment. the wire being
firml y positioned on the rectifying crystal dur­
il1~ manufacture and secureJy held in place.
They are sensitive a nd stable. Silicon diodes
will operate a t frequencies from 1000 to 25,000
Me. Germanium diodes are usually em ployed
at frequencies up to 100 Me.

H owever , umil the ad vent of the trans istor,
electron co nd uction in semi-conduct ing mate­
r ia ls was restricted to the fun ction of alter­
na ting cu rren t rectification through two termi­
nal solids. The transistor, basically a three­
termi na l device, now makes it possible to ob-

•

Th. author's te st setup for transistor experi­
ments. low current !uses protect t he transistor.

.-
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and R2 adjusted so that the applied voltage
between collector a nd base is -15 volts (-20
volts is the max imum rating for the CK722 hut
in exper ime nta tio n it is best not to work too
close to the limit). the electron flow between
co llecto r and base. as ind icated by meter M2,
will be 500 microamperes, This flow call be
likened to crystal diode o pera tion. and in th is
case. current flows in the high resistance direc­
tion through the semi-conduc tor. This is il­
lustrated in Fig. 2b.

If we now open switch Sw2 and close Siot ,
and adjust R I 50 that 0.5 volts are applied be­
tween emitter and base. an electro n flow of 5
milliamperes (the maximum rating), will he
o bserved on meter ftlJ . This· too, can be
thought of as diode opera tio n but in the op­
posite o r low resistance direction. This electron
1I0w is shown in Fig. 2c. It is to be noted dial
0.5 volts applied between emitter and base
caused a cu rrent now o f 5 milliamperes, where­
as, -15 volts across collector a nd base resulted
in a current of o nly 500 microamperes.

To cont inue with our test, we next may close
both switches Swl and Sw2. I£ we again adjust
U2 for a collecto r voltage of -15 vol ts ami set
II I fo r an emitter-base current of 5 milli ­
amperes, it will he see n tha t the. collector-base

I Continued on page 58)

•Fiq. 2. Simplified diagram e " electron flow and
"conduction by holes" in ne PNP fransistor.
See the ted on this page for detailed explana-

tion of thes••ctions. .

Fig. 3. B. sic tra nsistor connections for both the
point cont. ci . nd junction typ.s. Th. symbol .t
th. botiom of th is drawing is sometimes used

te d.nat. the junction typ., only.

The CK722 R aytheon PNP junction transis­
tor' is made up of three sandwiched layers of
germanium (see Fig. 2a). The collector and
emitter layers, which may be likened to the
plate and cathode. respectively. o f a vacuum
LUbe. are of P-t)'pe german ium, while the base.
similar ill action to a radio tube grid. is N -tlpe

•gennamum.
An experimental test circuit is given in Fig.

1. H ere is shown the CK722 transistor con­
nected in a grounded base circuit. Other cir­
cuit connections may sim ilarly be tried. In this
particular arrangement, the emitter is at a posi­
rive potential due to the manner of connection
of battery 81 , the base is common or ground.
and the collector is biased negatively because
of the connections made to battery B2.

Now if switch Swl is open a nd Sw2 is dosed,

GROUNDED
EAMTTER e

•

. ,
/
~

•
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Heino (a t tho loft) with tho so llars from tho
"'Xurl' ." tho. h. lp" him oshor. with tho
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by DR. HEINO SOMMER, DI9AA/T19AA

I am the ship's doctor aboard the "Xarifa"
which is the Hans Hass expedition ship special­
izing in undersea photography. We left Ger­
many in the fall of 1955 bound for the Azores,
Caribbean Islands and the Galapagos. While in
Bonaire. N.W.! ., we decided to route our trip 10

as to visit the legendary Cocos Islands. It was
here that many a treasure hunter has searched
in vain for the $500,000,000 in gold supposedly

buried by pirates.

Tommy Gabbert, TI2TG, was very instru­
mental in arranging with the Radio Club of
Costa Rica for our permit to 0r.erate there as
T I9AA. At the Panama Cana, KZ5AA sup­
plied us with a small generator and KZ5NM
with the ELAfAC transmitter shown in the
photos. Practically everyone we met was anxious
to see some Ham activity from the Cocos.

We arrived at the Cocos on January 51 and
were duly impressed by this small paradise of
dense jungles. Using a 4G-meter vertical I made
the first contact with the outside world from
this island on February 2 at 2524 GMT-ap­
propriately enough it was with TIITG.

Unfortunately, I did not have all the time to
"Ham" that I would have liked. Between
times when I wasn't scaring off the wild pigs.. I
did make 122 contacts which included 49 Ws.
46 Trs, 7 CO's, 6 KZ5's, 5 KV4's and one each
from HR, He. TG, etc.

It was a wonderful adventurel

,

•

(Above) Wading asho, . _ (Below) Th o QTH
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Leo I. Meyerson , W~GFQ
C.U. on 10·20.40 & 75 Mefers.

LEO GIVES THE BEST DEAL ON •••
•

Now It Is eo, I., thon ever to buy from WRL. Pa y a s litt le a . 10 -'" down and
the bolonc. In 18 months. No red tope-we handle ou r own financing. W.
will g ive you a 9"". '0"1 t,od e. in ollowance on your present equipment. We
hove ove, 600 reconditioned " sed items- with new factory guarantee. Send
'or fr•• list. Yo,", will profit most when you deal with WRL-"THE WORLD 'S
MOST PERSONALIZED RADIO SUPPLY HO USE and ONE OF THE WORLD 'S
LARGEST DISTRIBUTORS OF AMATEUR .RADIO TRANSMITTING EQUIPMENT."

Cash
Price

Cash
Down

Monthly
' e rms

19 Per Mo.
118 Months)

NATIONAL
NC-98 RECEIVER

MODEL NO.

Ru , h IlIfo 0 - =-;---:-:".--,-".-- 0 I!e<Ofld illoned Lill

NATIONAL RECEIVERS AND ACCESSORIES
AVAILABLE FOR IMMEDIATE DELIVERY

514995 $15.00
(a.h CASH

Down

Here ' s unbeatable voluel
Now for the firs I time a cryslol
fil ter, a n S.me ter, choice of electrical
bondspread on amateur or SWL bo nds, an IF
sta ge a nd 2 IF sfages and dozens of other high p r iced
fe afures for o n l y $14 9.951 SPEAKER for NC 98 ­
o nly $11.00.-------
NC-SS (Built in Speaker) 511995

$954 Per Month 51200 CASH
12 Months DOWN

Ne·U5 Receiver $1S.89 (12) $20.00 5199.95
SW·54 Receiver 3.97 (1 2) 5.00 49.95
NfM·J3·50 Adopter 1.43 (12) 1.80 , 17.95
Ne~1J3DReceiver 20.90 118) 38.35 383.50
HRO·60 Receiver 29.0' (11) 53.35 533.50
Speaker for HRO·60 or NC~1J3D 16.00

Other terml can be arranged to lult your budget.

WE ALLOW TOP PRICES FOR TRADE· INS!

$

CATALOG••~:'I

Rush top trade~ln value of m y I.
Malee and Model of new

e q uip ment desir.d •

I
••

NAME ADD RESS •

• WRL - BOX 811 - CO BLUffS, IOWA.
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CASH

CASH
DOWN67s0

Announcing the NEW
500 Watt Complete Band Switching

GLOBE KING XMTR

FREE
JUST OFF THE

PRESS ...

NEW 1955
CATALOG

SEND TODAY'

In beplng wllh WRl' . policy of olwo.,. g l... lnl you MOlE
WATTS PER DOLlAI , we now off.r you 0 complet. 500
wa ll bond.witchln, 160 th rough 10 llIel.r tronsm ltter

u sing the popular husk y
MODEl 500 4·250 A tu~ In final. Corn.

ple'e TVI .hleldlng and by·
palling of If .e<llon and
",eten. Inc lude. CO·OIl ee,
tenno chonge·o"e, relay and
pUlh . la ·lalk feature • • PI·
network final luning will
malch any antenna 'Y"e",
from .52 to 600 ohm. with
output Impedance . e le c to r
Iwltch on f,onl panel . This
orrongemenl .e,,,e l al a n
Idea l onlenna 'une,. $everol
lafely featurel Included fa'
protecl lan of f inal 'ube
wh ich II forced 0 1, coored.
Hal pravhlon for VfO. High
level 100% pl ale modul o .
tlon . XM Tlt d e l lg ne d for
fulure Ule wllh lingle I ld e ·
bond e.clter. Hammer tone
flnhheel cabinet a pprolllma ·
tely 31 '" H. 21 J/. "W.
1.5 " D.

S3678perMonth
118 Monthll



JOHN E. W il LIAMS, W2BFD

This is the model 21 A
fitted atop the "J unh yboa,d ."
Th. 21A is " strip printer
and is commonly available.
Th. "J unl eyboa,d" wu m"d. from
• iun~.d typewriter. The •• yboard
is used to com plete the RTTY
install.tion.

"Junkeyboard"

According to the old formula RTrY is simply
a matter of; ( I) a regular H am transmltter" ,
(2) a teletype printer" a and (3) a converter.t-a
The printer is however a question of (I) a key·
board, (2) the distributors and (3) a typing u nit.
T yping uni ts can be obtained. distributors can
be made, but up till now and the advent of the
" j unkeyboard ' the t) ping unit has presented
a d ifficult problem.

For those unfamiliar with RTrY we need to
point out that the major source of teletype
machines has been those released by the va­
rious commercial services. Most " news service"

· AI .....y. ayailable frum any radio parte jobbrr-jUAl _
the CQ adY fOrtiaement- .

•• Avall.b1e f rom the author a nd yarioU8 other a ama In­
ur-Ud In f urther ln&" the caUH of RTTY.

I. " Double-Cur~nl Keyinc Syatem ; ' W illiam., CQ. No­
Ynnbrr , 1946. paare 18.

z. ' "Te Htype a.cetvh1c Ad.ptor," OroWlI., CQ. Sept.ember.
ItU . pqw II.

P.rt O ne of .. Two Part Story

= W2BF D hos been octl...-= alan "experimente, -= Ham" since the 1920·s.-= J ohn work ed with the= Podal Te legraph Co. and= hal done qu it. a bit of= s hi p board o p.ro tl n g .= Leq., lng the lotter sen'--= ice in 1929, a busl""1= was st a r ted wh ich l p..-= ciallzed in the mo"",to(·= t u re of e lectronk cou nt.-= ing equip ment. All of= th is led t o a dint with Rep u blic: Aviation during
:: W orld W a r II and his prnen ' work wlth RTT Y.= W2BFD hal be.n t he author of "umerOU$ ofticln=in both Englkh a nd Spanish lournols. Unquutlon­=ably, h a wa l t he tound ing tathcr ot RTTY tor the=Ham . Since 1946 W2BfD has lecured RTTY equi p--= ment tor o...e r 2000 Ham s. Handled .".er, ancy= tratt lc from the South " mboy, N.J . u ploSMtn wh en-= quit. by accident the RTTY eq uipmen t was on= da",ondrotion ot the Sta...ans Instltut•• Operat...
E 144-Mc. ",ob ile and 2",a'.r phone /RTTY. Home= Ad d....: J a-G6 'I It St ,.., . Woodside 77. N.Y.-

J6 • cq • SephaMr. 1'14

.. RTTY Feature



printers are only for receiving and there has
been a preponderance of them on the market
over the type with keyboards. This resulted in
a number of amateurs spend ing a Jot of time
sitting around and waiting for keyboards to be­
come generally available.

The "j unkeyboard" is an easy solu tion-for
a small investment of only 3 3 to $5 you ca n
pick up a junk typewriter and convert it into
a teletype keyboard. T he mechanical change­
over is relat ively simple and as I propose to
show in the Future issues of CQ that it is also
valuable to the straight C'V opera tor.

Basic Teletype System
Amateur teletype requires stab le transmitters

and receivers for best opera tion. Many of the
commercially available equi pmen ts meet these
needs. Home b uilt equ ipmen t can also be
stabilized, as we are fi nding when a t last faced
with the importance o f it.

The converter, a device for changing the
aud io tone output of the receiver into d-e
pulses, is not difficult to build and several
diagrams o f popular circuits have been ade­
quately describcd.r-a One o f the most popular
circuits is an improvement on the 'V2RFD
circuit.

Conversion of the keyboard will probably
make a liule more sense if a brief description
o f the opera tion of a printer is nutshelled for
you. Consider the three parts o f the printer:
the typing unit, the distributor and the key­
board. Since the most available machine is the
Model 12, it is, therefore, a good one to use
for the explanation.
Typing Unlf ,

Electrically this unit consists of six magnets.
Five of the magnets are used to select the char­
acter to be printed and the sixth causes the
selected letter to print. wtth one side of each
magnet grou nded, this sti ll makes it necessary
to use six wires to opera te the magnets.
Distributor
~ teletype machine must work (rom a single

patr of wires. The p urpose of the distributor
is to switch from one to the other of the mag­
nets in the typing unit until all six o f them have
been connected in turn to the one pair o f
wires. Essentia lly then, the d istr ibutor is a
single-pole six-position switch, Add a seventh
position for res t ing so that. no d.c. will be fed
to the typ ing unit magnets u ntil a character
comes a long the li ne. T here are seven p ulses
o f d .c., the fi rst to start the d istr ibu tor rotat­
ing, the next five to select the character to be
printed and the last to print the character.

.This d i tributor i~ ~lIed a receiving dis­
tributor. Another distri butor a t the transmit­
t~r is used to line u p the pulses in the right
nme order.
Keyboard

The keyboard must translate the p ressing o f
~ny key into the fi ve coded pulses which are put
lIl.to time sequence by the transmitting d is­
tributor so that they can be sen t over the a ir

and to the receiving distributor. This means
that with each touch of a key there must be
from o ne to five contacts con nected. If this
were to be done mechanically it would give rise
to all sorts of problems o f adjus tme nt and con­
tact maintenance, not to mention the difficult),
of squeezing so many con tac ts in the small space
ava ila ble u nder a typewriter. More on this
development in the " matr ix" sect ion of this
art icle.
A vailablllty .

There are plenty o f lyping uni ts available
of the Model 12 and Model 21A type, . These
units genera lly cost from $30 to 50. The dis­
tributors may be either motor driven affa irs
wh ich sell in the neighborhood of ·to. or may
be all electro nic in na ture and thus home-made.
The total cost of the eq uipmen t under such
conditions should be u nder $100 for the corn­
plete teletype machine and convertor.

Teletype Code
The standard teleprin ter five-unit "sta rt­

stop" ernie consists of 5 adjoin ing 22 milli -

Fig. I. W hen stripped down. the only port ion of
the i u n ~ typewriter we need is shown above.

second (0.022 sec.} impulses wh ich may be either
" marking" or "spacing" depending on the
particular cha racter bei ng sent. In the "make­
break" printing method of transmiss ion (C\ V)
these correspond with "key-down" and "key-up"
rondirions. The almost u niversal adoption o f
r SK (Irequency-sh ln-kcying) by both commer­
cials and amateurs for telepri nting commun i­
ca tions has resulted in the "marking" signal
bein~ transmitted o n one radio frequency and
the "space" signal transmitted 850 cycles lower.
In order 10 maintain the transmitt ing and re­
ceiving distributors in u nison two add itiona l
impulses have been added to form the "basic"
sta rt-stop co de. Preced ing the five select ing
code u n its is a 22 milliseco nd impulse which is
. always "spacing." This is known as the "stan "
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Mod el 12 on the junied ~eyboard .

pu lse. Following the 5 selecting- units is a
longer (3 1 millisecond) impulse which is always
"marking." This is known as the "stop" pulse.
The transmission of the complete code for
any letter or function thus occu p ies a total of
163 milliseconds which permits send ing 368
characters (or approximately 60 words) per
minute (a t sta ndard speed).

The Electronic Keyboard

The nucleus of the keyboard in this article is
an old typewriter. The machine can be corn­
pletely unusable for its original fu nction as
we merely need the base intact with at least 3
of the. 4- rows and the key lever and retracting
spring T ypewriters in this cond ition can be
purchased for from $1.00 to 3.00 depending
upo n whether it is secured from a typewriter
shop or a scrap metal yard . A tour of both
types of establishments disclosed that these de­
funct "mills" are to be had in a ll varieties. If
)'ou have any sort of choice in the matter, the
old R emington M odel 10 office typewriter is to
he preferred. The M odel 12 R emington also
appears to be quite similar in the bottom por­
tion , which is of major interest to us.

The Model 10 R emington machine has two
Improved advantages : (1) the superstructure,
whe n removed. leaves a perfectly smooth plat­
form lI ~" wide x 11" deep since the corner
posts are part of the top casting and are not
pan 01 'he base. The midge, model 21A print­
ers, recently made available to amateurs, mea­
sures IO~" x II " and as } 'OU can see in the
photograph they make a professional look.in~

combination ; (2) The M od<l 10 has a " V Ol'
versal-Bar" available which rotates upon the
d epressio n of any of the keys. A pair of con­
tacts can be installed which are d osed by this
bur and tim! we have our "u n iversal" pulse
wi th a minimum construction effort. As you
ran see in Fig, 1 ~ this bar runs comple tely across
the top of a ll the key levers, On each key lever

38 • CQ • Septembe r, 1954

will be seen a square headed screw which upon
depression 01 'he keys. strikes a bar (see Fig. 2)
located benea th the key levers and connected
by linkage ' 0 'he "universal" rod. Striking 01
a screw upon this lower bar rotates the " u n i.
versa!" rod closing the "universal" con tacts.
These contacts d ose regardless of which key is
pressed . The spacer kcylcvcr bar screws are
missi ng and should be added so that the "un i­
versal" pulse will also be produced by depres­
sion of the space-bar.

w hereas the standard typewriters have four
rows of keys. a teletype keyboard sports only
three. Thus the next obvious step is to remove
the top row of keys from the typewriter. The
sta ndard typewriter has only 10 keys in the
bottom row, while the teletype keyboard has
eleven : remove the right hand key and transfer
to the left hand side where you will find a slot
in the "comb" already to receive it. This key
should be marked "figures" and is used in shift­
ing to upper-case charac ters. This leaves us
short one key on the right hand side. This key,
in te letypewriter serv ices. is usually blank and
is used for various minor fun ctions. Most ama­
teur machines use this for ringing the bell on

( Continu f' d on pag~ 66)

Fig . 2. Und."ide view of the ~eyboard from fhe
i u n ~ed typewriter. The co ntact bolts are seen in
t he strip alonq the top. The odd looking section
in the middle will be discussed in the second

part of this story.
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Mt. Davis Expedition
•

A group of York. Pe. using the call W30CI plan
on operating portable from atop Mt. Davis, Pa. on

( Continued on page 50)

-'1-
~. ' - -,;-
1-1-' I ~'" '"I.,.
~l- /i" I """, I • 1f-: j

. 0 'V:V1 _ k . f;..~ h i

~
~ I ' I .' 'r0 - _• . 416

0 ' tisCJA " · . l l"2. , - -- ~- - 4
. '-k - >--~ ~'t- ""-----'-
--~~- 'l1I • l OlA /" ' '\. •

• 4 • ' ." CIA.L- ---- ... - ..... - -e- ! i 46- - - ' ,

diameter. The output chokes, RFC2 and RFC3. are
made by twisting two lengths of #22. enam. to­
gether and then winding them into 15 turns with
a diameter of ~·inch. Both chokes are coated
with a hi-grade plastic dope after wind ing to enable
them to retain their shape.

It is a very good idea to play arou nd with the posi ­
tion of the Ll coil tap. A noise generator would be a
useful item. The input is for a relatively low imped­
ance, but Ken has used this pre-amp with a balun
and 300'ohm line with good results.

4 SOU Rf HOU (.IONIfS """ SOCKET)

SOPl'WIfOLE6 RJ1f' - ,JI

At the top is the copp.r plat. chassis that slips
inside the BUD Minibox drilled out as shown in

the bottom drawing.
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R2
' 1OK

"=' RFCI:

""'.

' NPUTSA,.
...-''f •

-

J'

&!V.4eA

Wirirg schematic of the 220 Mc. pre.amp.
•

220 Me. Pre-Amp.

The material below was passed to the VHF·UHF
NEWS column by Ken Meyers, 'W"BWRN <Columbus,
Ohio). This pre-amp was constructed by W8WRN to
improve the noise figure he had been obtaining using
a simple 6BQ7A mixer on this band. The ci rcuit is
straightforward, but in order to duplicate the unit two
templates are shown. One is for the copper shield
plate and the other is for the BUD Mlnlbox.

Ken used a JONES P·304-AB cable connector
fastened to the leg of the "U" section nearest the out ­
put 6AJ4. It is centered vertically about one inch
from the s ide opposite the co-ax output connector.
Coil, Ll, is grounded by the lug under the antenn a
co-ax connector bolt next to the tube socke t.

All part s except the JONES socket are mounted on
the copper plat e and wired before installing them in
the MINIBOX. The leads to the JONES socket are
made long enough so that the bolts that hold it can be
removed and the assembly slipped out of the MINI·
BOX. The "Il" section should have lips. The copper
shield is placed through the center of the output stage
socket and is held in place with two spade bolts
spaced 21i" apart.

Coil, Ll, has two turns of # 16 tinned wire wound
with a diameter of about }-:'i-inch. The spacing be­
tween turns should be better than one wire diameter.
The neutralizing coil. L2. should be 3 turns of # 16
(air wound ) . The spacing will be the variable
factor for neutralizing the triodes. Coils. L3 and lA.
have the same diameter <Y-I:-inch) with L4 coupled to
the cold end of L3. The plate coil is 2 turns of #16
with K·inch leads. The turns are close spaced.
L4 can be 2 turns of #18 hookup wire.

The filament choke, RFCI. of the input 6AJ4
consists of 18 turns of #22 enam, with a 3/16-inch

6AJ4 L2 GAJ4
r-----,
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Pred ic t ed by

George J acobs. W2PAJ
144.4 0 72t! d Ave., fl ushin g , L. I., N. Y.

6 METERS : The fairly f requent spor a dic E openim:s
obser-ved d uring the su m mer m onthll will
doer-ease considerably d u rtn e September
and t he fall and winter months

10 ~n;T )<;RS : Some DX IKJluIlbie d ur in g da yl!lzht hou rs
on Ion g norfh -eouth circuits. Short ,kip
openlngl!l decrea6l ng. •

15 MET ERS : nx po811ibilities faJr and improvinlr. espe­
cially during the latter part of September
and _ 1'1, October.

20 METERS: Band closioe somewhat earlier. but D X
conditions f a ir to good. T his will be the
bes t DX band d uelng- t he daylight b ours.

~O METE US : DX fai r and Improving . Ba nd will open
earlier in the evening with s tronaee , Ill­
Dais and less a tmospheric noise. Beet
DX ha n d d urinlr t he even lnE' and dark
hours,

80 MET E RS : D X (air to poor with eonditions improv­
ing 88 fall a nd winter approaches.

160 MET E RS : 8tm too early for consistent OX, but ba nd
cond it ions a re improvin~ and becoming
Iess n oisy. P oss ible openi ngs to Austral­
a sia a n d Europe towards t he end of the
month on props~ationany quiet n lgbta

This overa ll p idure of ban d con ditions is intended to
indicate q ualitative change8 in each band from month to
month. For specific times of band openin~ for a pa r­
ticular circuit eeree as usual to the CQ PropaKation
Cha r ts OD the opposite palte.

. Contest Analysis
In or der to lIupply prediet ton a to oversells readers of

CQ. participatin g in t he World~Wlde DX Contest (spon­
eo red by the Intern ational OX Club ), we have made ar­
rena emente to distribute p rop a ga t ion info rmation with

the contest rules and entry eheets. These are obta inable
(rom the Club at Box 100, Buchanan, Mich., U.S.A,
Th is information includes apecial t a bles cen tered on
many e reae of the world and a re va lid for the period
l rom October 1 throuah November 15. They may be
used by amateurs in Europe. As ia, A ustrala sia. Central
and South America.

The Sunspot Cycle
The September and October PropaKation Chart. a re

based upon a predicted s moothed sunspot number o f 6.
The observed month ly Zurich sunspot number for June.
1954, was 0.2; reaultin", in a smoot hed au nspet n umber

Last Minute Predle.tions
Ionospheric dlsturbenees tend to increase d uring
this period of th e year. At this writing. dis­
turbed conditions are expected from Septe mber

3.4. 8·9 and 2 1.22.

of 7.6. centered on Decem ber . 1953. The IImoothed eu n­
epot numbers eontinue to decr ease a lthoulih i t n ow ap­
peare that shortwa ve r a dio conditions t h is summer were
actually about t he eame, o r possibly a li ttle better than
conditions were last summer.

A graph sh owini' t he p resent t rend of the crete 15 re­
produced below. Ou r present, plans eaU for the e raph
to be corrected a nd used every other month. Thbl we hope
will give the reader a better idea o f exactly wha t the
future look s like.

Next Month
A spec ia l eon t eet a nalysis for the all areas of t he U.S .A.

-

o

80

1
100

1
8 0

19S61955195419S,J
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SPOT FREQUENCY
.01 % TOLERANCE-Crystals are all
af the plated, hermetically sealed
type and calibrated ta .01% or bet.
ter of the specified frequency when
?perated into a 32 mmf lood capac·
Itance.

I fits ,ame socket

a' n -243 )

UNO' lk,) TOURANCE PRICE

3500·4000 .0 1°.4 $2.10
7000-7425

.0 1 -to8000-8222 $ 2.10

12500·13615
.0 1 -to14000·14850 $ 3 .90

24000-24333 .0 1 e;. $3.90
250 0 0·2.5500 (lor 3,d ov.,'one operation)

ONE-DAY Processing
Orders for less than five crystals will
be processed and shipped in one doy.
Orders received on Monday thru
Thursday will be shipped the day Iel­
lowing receipt of the order. Orders
received on Friday will be shipped the
following Monday.

HOW TO ORDER
In order to give tflll fastest
possible service, crystals are
sold dire.et and are not hen­
died by any jobber. Where
cash accompanies the order,
International wi ll prepay the
Air Mail postage; otherwise,
shipment will be made C.O.D.
Specify your pxact frequency
and the crystal will be celi­
brated to .01 % or belter of
this frequency with the unit
operating into a 32 mmf load
capacitance.

Inte rna t io na l Crystal Mfg, Co., Inc.
18 N or th Lee
O kla homa City, Ok la.

Ple a se Send: __'Cryst. " 'r~... _
__Cry liar. ',.q.. _
__Cry . t . l. ',.q.. _

TOTAL $.__-...,

TOI Nam e : _

...tld, . ..e _

C,.,. %_01__5'.,.: _

FREE BOOKLET

" Plated Crysta ls and
Their Operation."

Useful informat ion about the
"do's" and "don'ts' in using
plated crystals

WRITE DEPT. X

gnte,.,wt/onaIG.RY.STAL Mfg.Co., Inc.
42 • CQ • September'. 1'54

IH~. I.t'.· "hunt" 1"0 .). I1 (J ~

0"1.,\110)1'\ CITY . 0 1'1..\ .



AltA

co. Test Equipment

Part VIII of the Series

Test Equipment. in the Ham Shack

T he hobhy of amateur radio is advanci ng at
vurh ;1 P ;I CC that tube types of several seasons
ha c-k have become obsolete and an eng-ineer
fish h is reputation if a prewar circuit is used
withou t renaming: it first. U nder these cond i­
tions it is interesting to note that the most
accurate and widely used circuit for the
measurement of resistance. capaci ty, and in­
durtance has remained relatively unchanged
since it was o rigina ted more than o ne hundred
lcars ago.

\\re are referring to the " W hea tstone bridg-e."
The hrid~ which bears the name o f its first
user was intended for the purpose of measur­
ing: d oc, or pure. resistance. H owever. in the
interven ing yea rs there have been several
mod ificat ions of the basic circu it which make
it suitable for measu ring capaci ty and indue­
lance. Eve n though these mod ified forms may
carry o ther names, they reta in the basic con­
figurat io n of the early resista nce bridge.

The hridge commonly known as the JVh~a t ­

stone generally takes the fonn of four resis­
tance arms such as that shown in F ig. 1. This
is the standard method (or the accura te mea­
surement of pure resistance. For all practical
purposes this bridge is sim ply two voltage di ­
viders paralleled across a d oc voltage source.
w hen the ratio o f R 1 to R2 is the same as RJ
is to R 4, there will be no pote n t ial difference
between points A and B. In this condition the
hridge is balanced and ca n he indicated as

by

HOWARD BURGESS, W5WGF

mcnt i.'o made. III a nd 112 a rc fixed precision
resistors a nd their ratio becomes a simple m u lti­
plicr for R 4. The resistor R 4 usually takes the
form o f a ca libra ted va ria ble. To be able to
ineasure a wide range of unknown resistors.
various values of III a nd R2 arc inserted by
mea ns o f a rotary switch . The points on the
switch dial are ca lib ra ted only as multipliers
f?r IN . F~r all practical purposes the preci ­
sron of this type of measurement is limited
o nly by the sensitivity of the indicating meter
a nd the aco lracy of the three known legs o f
the bridge.

The A-C Bridge

In the mea sureme nt of p ure resistance. the
ba lance depends only on the magnitude of
the current, but in the measuremen t o f ci rcu it
co nsta nts at audio frequencies we become con­
(,(, TI1ed \,vith the p hase as well as magnitude.

A

II I 112- - -II ) /I I

H R I , R2 a nd R4 are known, RJ is easily ,
fou nd.

To use th is as a measuring instrument a n
unknown value of resistance ca n he inserted at
10 a nd the other th ree legs varied until a
balanced co nd ition is reached. To elimina te
the u...e o f the formula each time a measure-

Th is ca n be rewri tten to read :

/I I 114 III
II } = - . or II } =

. /12 /12
x 111

OC'oU.TS

Fig. I. Basic Wheatstone bridge circuit.

T o overcome th is difficulty modified b ridge ci r­
cu its are used. T he type of a-c bridge ci rcu it
used is determined by the measurement to be
mad e.

All important characteristic of a co il o r co n­
den ser, and the same o ne which g ives us the
phase difficulties. is the ratio of resistance to
reactance. This ratio Gin be cons idered as a
measure of the merit o f a ca paci ty o r indue­
13n((·. An ideal coil would have inductance
'\ ithout resistance <lind 311 o f the power sto red
ill it could be recovered. However, as there is

September. 1954 • C9 • 43
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the u nk nown in the leg opposi te the standard
ca pa-.. it)' rather than in the adjacen t leg. i t be­
comes a n inductance measuring bridge. By
moving the unknown to this new position, an
inductance can be measured using a capaci tor
as a standard. This is due to the phase shifts
peculiar to a bridge circuit.

By making use of this feature we can elimi­
nat e the need for a standard inductor. Not
only is this a n economic factor but it increases
the accu racy and stability of the bridge. Even
a low-priced ca pacito r is a more stable standard
than a n expensive inductor. In addition the
co ndenser is not affl icted with stray lines of
force which can give erra tic effec ts.

wbcu used to measure inductance. another
fonn is also used and is shown in Fig. 4. As
can he see n the only difference is the placement
of the " nQ" resistor. that in Fig. J being used
if the Q is less than 10 and that in Fig. 4 when
the expec ted Q is between 10 and 1000.

Perha ps it is needless to say that when these
circu its are used to measure inductance and
ca paci ty a source of a-c voltage must be sup­
plied to the bridge and the detector which was
formerl y a d -e meter must become an a -c indio
ca ter.

assumptions. if we are to get a balance or null
with co ndensers of less efficiency we will have
to be able to increase the dissipation of the
standard at will. This is done by adding re­
sistance to the standard capacity leg of the
bridge of Fig. 2. The amoun t of resistance
which must be added to the standard will equal
the Joss resistance o f the condenser being
measured.

The variable resistor which is added to the
standard ca paci ty leg of the bridge to com plete
the bal ance function is calib ra ted as power Iac­
tor in many small co ndenser checkers, In the
larger bridges. usually ca lled impedance bridges.
th is control is known as the "DQ cont rol" and
is calib ra ted directly in dissipation factor and
Q.

Ind ucta nce Measurements
The bridge in Fig. 2 is basically a ca paci ty

measuring a ffa ir although a sligh t modification
,..·iII mak e it suitable Io- inductance. I£ the
hridg:f" is arra ng-ed as tha l in Fi ll I h}' inserting:

'" "-""t.,
Fig. .of. Nearly th e same circuit as Fi9. 3. but
this bridge can be used to measure high Q

induete rs.
x

1

Q

t«: IECIO"l

Dissipation [a ctor =

_c

Fig. 3. Fu rther modification of the basic Whut­
stone brid ge will provide a means of meesur­

inq ind uetonces with a low Q.

To measure capacity, the earlier resistance
hridge must be modified somewhat as shown in
Fig. 2. Two of the arms may remain resistive
hut the u nknown ca pacity must be balanced
against a known value of capacity which we
call the "standard:' In building a bridge we
will assume that the standard condenser is of
the best quality that we ca n afford. and that its
dissipation factor will be better than any which
we ,..,o ill be measuring. " rorking under these

Fiq. 2. Adaptation of the Wheatstone bridge to
en.bl. the measurement of capacity.

"' ......,

110 such coil. pan of the power is d issipated in
the resistive componen t and is lost. This loss
depends directly upon the ratio of resistance
to inductive reactance. This is the storage fac­
tor of the co il commonly known as the Q and
can be expressed as: .

Inductive R"actanu
Storage factor or Q = R ' tens ance

The term Q besides indicating the resistive
compo nen t also indicates the voltage step-up
ability o f a coil and for this reason is more
commonly used as a measure for inductors.

In the measurement of capacitors we are
concerned nor with step·up a. ' Hry as in the
coil but in the loss which occurs in the capac­
itor, thi s loss usually being in the dielectric.
1 .0 5S be ing the oppoaite of gain, the term dissl ­
pat iou facto r is u sed and is the reciprocal of
() or-
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pends to some exten t u pon the sensitivi ty .of
the indicating meter. a zero cen ter meter With
a sensitivity o f 100 microamps full scale either
side is used . For preliminary balance the m~t~r

is shu nted with a 2.2-ohm resistor to reduce Its
sensitiv ity. For fina l adjustmen t this may be
removed by means o f a spr ing loaded momen­
tary switch.

w hile it is d ifficul t to state the exact accuracy
of such a n inst rument without a step-by-step
calibra tion of a good many poin ts. a n average
of 3 per cent is ca lled out in the specs. .In
checking severa l points in the range, which
runs from 0.1 ohm to 10 megohms, it was found
to sp lit the line a t a number of points. How­
ever, this kind o f accu racy is too much to hope
for a t all po ints as the resistors u sed in the in­
strumcnt are 0.5 per cen t units a nd in some
cases this ca n be cumula tive.

Any non-linearity in the bal ancing potentio­
meter will also add to the error. If judgment
ca n be passed on other instruments from what
was found in o ne, it is safe to say that the ac­
curacy of the instrument is in most cases co n­
sidera bly better than that ca lled for in the
speci fications.

Design Considerations

In any a-c bridge, two of the problems e n­

(Co ntinued on page 52)

'U4 'L4 ""'l'
,~, ." .., ."

.000 .000,,, ,~
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• 6. Through the u•• of this amplifi er theFig
output of the e-e bridge is bro ught up to the

point where it will operate the meter,

''''''

Impeda nce Bridges

O ne example o f a modern ized vers ion o f the
hridg"c circuits just mentioned is the M odel
llf ·2 impedance bridge now being su pplied in
lit form by the H ea th Co. In it new techniques
are used to overcome several of the problems
th at are inherent in the impedance bridge. In
add ition to the regular wheatstone br idge cir­
cu lt. this instrument also uses several of the
modi fi ed a-c bridge circu its. H owever, this does
not comp licate its opera tion as the proper cir­
cu it is selected automa tically by the function
switch.

In the older doc resistance bridges the ever­
present bat teries were usually dead just when
they were needed most. This has been elimi­
nated by using a selenium rectifier power sup­
ply opera ting from the regul ar 60-g:cle power
line. Because the accu rag: of measureme nt de.

Even though these basic circu its were old
long before radio was born, they have been
given some new twi sts that o nly modern parts
and tech n iq ues cou ld add . This has also had
the effec t of tak ing the impeda nce bridge out
o r the laboratory and making o r it a very use­
Iu l piece or test equ ipment ava ilable to the
ayerage H am a nd serv iceman at a modest cost.

I

•

-----

--... -..-..J .~ .-

_.
• •--

•---

The two dia ls 0 " 1'13 left a re used on t he Heat hHt 18·2 to direc.tly read capacity, induda nce and
resistance valu es. I e special 00 dial is shown in the right photo. It enables the operater to
find the amount 01 Jo u in the inductance or capacitor being ched.d. S•• the text for additional deta ils.
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Rules For The 1954

International OX
\

ontest
1. Contest Period:

PilOSE SECT/OSS : 0200 GMT October 2~

to 0200 G~IT O ctober 25
CIY SECT/OSS : 0200 GMT October 30 to
11200 GMT November I
(See time chart for local times and dares.)

2. Band.,

The contest activity will be in the 1.8, 3.5. 7.
14, 21 , and 27 / 28·~lc amateur ba nds.

3 . Types of Competition:

Competition will be divided into four sections
as follows:

a ) O ne-opera tor phone section
b) Mu lriple-operator phone section
c) One-operator C\V section
d) Multiple-operator C'V section
~) In ter-club competition

4 . Equipment:
There will be no limit to the number of trans­
millers and receivers allowed. and competitors
may use the maximum transmitter power per­
mi lled under the terms of their licenses.

S. Serial Numbers:
C\V stations will exchange ser ial numbers con­
sisting of five numerals. the first three be ing
the RST report. and the last two being their
own Zon e number. Stations in Zones 1 through
9 will prefix their Zone number with zero (01,
02, 03. etc.), Phone sta tions will exchange serial
numbers co nsisting of four numerals. The first
1''''0 being the readabi lity and strength repon,
and the last two being their own Zone number.
Pho ne stations in Zon es I through 9 will prefix
their Zone number with a zero (01, 02. O~. etc.).

6. Points:

Contacts between amateur stations o n different

•

conti ne nts shall cou nt 3 poims; contacts be­
tween ama teur stations on the same con tinent.
but not in the same cou ntry. shall cou nt 1
point ; contacts between sta tions in the same
cou ntry. for the purpose o f obtaining zone and!
or country multipliers. shall be permitted. bu t
no QSO points will be allowed for these con­
tacts. More than one co ntact between stations
on each band will not be penniued.

7 . Multipliers:

Two tl pes- of mult ipliers will be used : ( I) a
multiplier o f I for each Zone contacted on
each band, (2) a multiplier of I for each cou rt­
try worked on each band.

a. Awards:

Certi ficates will be awarded for each of the
Sections as fol lows:
I. T o the highest scoring sta tions o n each

SIl'\GLE BAND in the (allowing areas:
oj Each call area of the U.S.A.
b) Each licen sin g area of Canada and

Australia
c) All other countries

II. T o the sta tions having the highest com .
blued total o n ALL BA~DS (or more than
one band) in the following areas:

oj Each call area of the U.S.A.
b) Each li cen sing a rea o f Can ad a and

Australia
III. Inter-Club Competition

A cert ificate will be awarded to the DX
Cluh having the highest total score in each
(Ullmry. For a dub to en ter. an officer ol
the club must submit a list of their club
pa rticipants with scores. This list may in­
d ude th e score of single operator and
mult iple operator sta tions. Each participat­
ing club sta tion. when submitting his own

INTERNATIONAL WORLD·WIDE DX CONTEST SCHEDULE
Fil'llt wee kend C W. secon d weekend phone

Time Zone Starting Time Ending Time

G,eenwkh Mean Tim e (GMT) Sotu rday Oct. 23, 0200 Mondoy, Oct. 25, 0200
( Lon d on) Saturday Oct. 3D, 0200 Monday, Noy. 1, 0200

•
U.S.A. Friday, Oct. 22, 9 :00 PM Sunday, Oct. 31, 9:00 PM
( ast.r" Standard Tim e friday, Oct. 21, 9:00 PM Sunday, Oct. 31 , 9 :00 PM •
U.S.A. friday, Oct. 22, 6 :00 PM Sunday, Oct. 24, 6:00 PM
Pacific Standard Tlmo frida" Oct. 29, 6 :00 PM Sunday, Oct. 31 , 6:00 PM

46 • cq • September. 1954
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WORLD·WIDE DX CONTEST LOG

one

C. w.oCOUNTRy_lsra~e;uI~ PHONE

CAll LETTERS OF

CAL 4X4RE
lOG FO 14 MC BANO•

Nit. O 'E RATOAS(U.. MIH.... Jog fo, uch ".IICI.) OTHER OPERATORS

SER IAL NUt.l8ERS FILL IN ONLY WHEN 050
CATE TIt.4E 15 A lol ULTIPU ll ' OINTS
IG...TI (GMT) STATION

,"AI II O' JISENT RECEIVED NAt.4E Of COUNTRY .10 NI Nt .

Oct 30 ll1Jln GEM'" 192n .a1Jl12 1 .£hllo 3
" 0703 HZ IKE 58920 58921 21 Saud I Arabia 1

0706 59920 •

3" W4KFC 58905 5 USA

" 0707 W3GRF 59920 58905 3

" 0708 4X1BX 5~ 9 r - )•

" -O11~ ~. ,.. >< .....Quine •

TOTAL NUNln ZONES, CQUNTlIES. POINTS : 5 5 1
Important Note : Fill in Zone number and Country ON LY FIRST TIM E it is cont.cted on each be nd.

station log. should indica te on his Jog the
name o f his club .
Certificates will also be awarded to each
operator of each winning sta tion in the
multiple operator sections. Also such
special awards as the DX Committee shall
choose to make.

9. Scoring:

The co n test sco re for each single band is the
sum o f the Zone and Country multipliers or
each band. multipJied by the contact points o f
that band. The total all band score is the
SUIll o f the Zone and Country multipliers o f
all bands, multiplied by the to ta l o f contact
points on all bands.
I Everyone who sends in a log for a single

band is eligible for a single band award
o nly.

11 T hose who submit logs for two or more
bands will be eligible for the All-Band
award, as well as the Single-Band award.
For the purpose of dub scores, all classes
of individual scores may be included in the
grand total.

10. Zones and Continents:

To check your own Zone number and con­
rinenr for scoring purposes, refer to ARRL list
or CQ (April 1953) as well as the WAZ maps.
For conti nental boundaries the same as used for
\ V,\C will be recognized. Should any question
arise as to the positive location of any station .
the official definitions will 'be final. Copies of

the country and zone list and contest logs are
ava ilable from the address listed below, upon
receipt of a stamped , self-addressed envelope,
or in the case of overseas stations. unattached
postage stamps. Please include sufficient post­
age.
All logs must be postmarked no later than
December 15. 1954. Send logs direct to:

International OX C lub
P. O. 8 0 1 100
Buchanan. Mieh., U.S.A.

Operating Suggestions:

Attention. Foreign Am ateurs! It is recom­
mended that you Rive the call letters of the
sta t ion you are working at the end of a trans­
mission. instead of just "BK:' 35 this would
prevent much Q RM of stations piling on and
call ing you.
\ Ve suggest that overseas phone operators
indicate which end of the band they are tun­
ing, or 'wh ich portions of the phone band
(American or foreign) they intend to tune. O n
28 or 21 Mc., it is ex tremely important that
overseas phone stations specify the approxi­
mate frequency they intend to tune. C\V sta­
t ions, likewise, could grea tly assist by indicat·
ing where they intend to tune. If the above
principle is used by all. it will result in far
less QRM, as well as fewer useless calls.
Foreign amateurs, remember scores are based
on the greatest number of differen t cou ntries
and zones as well as stations worked. Do not
concentrate on working only U.S. sta tions, this
is a world-wide competitionl
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ESSE BARGAIN SPECIALS
1

RELAY - TELEPHONE

TYPE SW 37

GRIMES RETRACTABLE
LANDING LIGHTS

150 oh m DC. Adj ustable lor ap rinK ten­
aion , a mateur dista nce, and point eceteer.
allowe Benait lvlty variat iona. Ma y be used
.,, 1' 0 for telegraph sounder , Sl..e 8·x'~·x

~~:h;~r::~...:~.~~~.~..~.~...~~~. $3.95

Cont.lna 600 weu 2 4 V. lamD. Uae four til 1.beII.
In ..r l " on 11 0 V. for flood IIlhtln. or ...11
n,otor . nd r r t r . d i ne medlanilill ealllJ ldaDUd for
)v ur dl llPPO'arlnl .ppUln<:fl I n $3 95
hob," . f'te . lJIM . _ . . • . • . • . • . .... •

1625 TUBE
12 V . 807

RG/ 29U AmphfOnol... loo f t. _ __ $1 .96
1000 rL or more, 2090 di~uDt

T -39/APQ-9 RADAR XMTR
n ...' -rl ...... . In ..•..b . ' :\0 " CQ"
for ~n¥..rflon fo r rne 420­
4 ::1 0 ~e . an""'ur hand and
..IU,-"nl bll)<l . A lto ('Onla l na
rllln, patU for the L'HF u .
N'rlmPhl..r furh .. 2-80 1 2
! ubP•• fan Ind lIIotor . •• lttlMot.
potl, "AU, eeu nt e r , tit.
F'.qulpm"nt ,,_oufl f l'Ol:ll air­
tnft . Our Cklie Ollt.

,.,."" $4 95IImlll'd. _ ta.
ShlDplnll. t 43 I... .

RG/ 8U _•.__ _••......_ IOO f t. _ $4.96
CO - AXIAL CABLE

GU YWI RE - 5.000' spool- 51.95 per 1.000'
t: xlra . t r onK . na rl. and rust re­
"iI.ta ut cable. Orhl'inally ullt'd fOI
lur(' rtoh ro n t r o l (' alo l~ . has ZI
dran,),. alloy lor.... plated to reo­
Il i,.t eos-eosfoe , 350 lb. b t-... ltin K
t~t. OD 3/ 6" · . Ideal TV Antenna
KUY wire. Wound on wood '"
m t'tal epool of
5.000' len",h. $9.75

Per spool
3 / 10· Slllnlf''' Sttf'l A lr<'Tlft COntro l Clble Ideal for lar,.
X mtJ:. Hum. (Ill"U 1.000 lb. br...klne I t rf'ne t h . N e• .. . 31/ft .V,, · Ollnnl",'<1 Slranded 1] lI lIIy 1'01.. G uy W lre ~OO ft . nell
only . • •........ .. . •. ...... . . • .. • • . • . • •. • • . . 51/ n .

Thf'S C tubee a re 807',
..... ith a 12 V. filament
m a k i n K t hem i dea l
ro r new 12 V. ca r
m ob j le t r .n.mit lt>rB.
BR A N D N Jo:W. G ua ranteod ea. 59c
(.alAI o f 10 or m on.- ..•......................_ e• • 39c

9 .50
a.so
9 . 50
e.eo

new.brand

METER
BARGAINS

BC· 433 ·G
RADIO COMPASS

All

",r~ band ('01' ot 200 · 1"7 ::10
Kr . Ideal for u at bolD. or .oblle
' ......If.... for km. • ••e. t.>roa&..,
lbt..nl,., or ma) """ ".t'd _ llh C'Ol!l 'po""n'_ Ibt""" tw~ for . ul om. t l t
IUr«t IOfl f1n<lllll , All 17 tul_ la·
r,u l...:1 R....ur ed fNm ,uf'l)hu I lr ·

e.." wr. • • .... $14 95
1'1'1... •••• . .• • . •

e
o

•

NEW SURPLUS 400 CYCLE
115 V . TRANSFORMERS

C -1 AUTO PILOT SERVO
Ule fo r bo l t ru ,ld..r tOnlrol . ,",1m
I m"n nl rotallon. or elrle . door
11ft. CA tery l oad 11ft ullnl Ih l l
motor II Bifid . In our tlly I nd
ml Y b, purthu ed from UI .t
$ 137 .!>0 1. Motor pu ll", rol l t i lln
II re 1"uI"d th ru I cl"'rr dllf..r ­
, nll.1 I nd elffl rl e 10,"111,1<1 m....h ­
Inhm 1110... lnl In.'lnt rn "r ' l l
withoul und ue . t r eu on " "101' . 0 l'o'rl' ''1 nf< 2 4 V . PC . S I7."
01"1'1'. 11 I O~ · I ~ Va· I t.i 1Ao" . w..t. 'I'Pl u . $12 50
20 Ihl . Brl nd N~w . . . . . .. .•. .. .... . . " , •

S CR ·26 9 ACCE.SSO RI E.S
U'-2 I ,\ or F" loop InI..nnl .. .. .•..• .•..... $ 1 5 .00 ....d
Cn-3 1l:!lA elml IIIHllbly . • . • . • • . . . . _ . . . .. 4 .50 III'.

I -MI A Indicator .. . .. . . . . . . . . . . . . . . . . . . 7 . 50 II I .

De l..o # 72 ~ 9009. 115 Y. 406-2600 r yc!n. 2.6A. Tapped
, S, 1i0 , ss. 105, 125 volts. SPC. 6hO V.CT. 300 MA.
Stee 6'"..• II x ..- C x 4 ~'J: " W.
Quantity Pri..e 5 1 . 7 5 u . Sin~l t' P r tee 5 3 . '75 ...
(iE 229619-H, 115 V. 400 ('y . p r ima ry, See t- n da , y 13.5
K V (;, 13 MA.
Quantity P r tee S . 76 .... Single Price $t.95 ...

0 -30 Amp. H oyt 3 - round
IJC AlIlm ~er ..•.... $ 1.50

0 ·40 rolt . lin)'!. 3" round
DC n:lltmet..r .... •. . 1.50

0 -600 A mD. lIo)"t :1· round DC . lnmetf r Un l IbunU .• • l .ll O
0 ·3 0 1"ul t DC weston OOtl 2· round .Ir.-r.n . . . . . . . . . • 2 ,9 5
(, ·60 .mp. DC weeece tlOO 2· round Ilr~uJt . _

l En. Ihunt luppll<'d l .............•..• ....... 2 .9 S
0 ·1 .'10 .olt DC \\I " ((In 6 0ft 2· rnund .Ireraft. _ .••.• . 2 .9 5
0 ·2 010 A mp. IX: W..ttnn 60n 2" round .I....r . n

I Elt . I hunt lupplltdl _ . .......••.• . .• .•..•.• 2 .9 5
0 ·10 MI . DC W ' . l l nchou oe SX3~ . 3· round • .......• 3 .9 5
0· 10 - 100 101• . He Trlplell 321 ·T. 3" round . ••..•.•. 3 .9 5
O ·~OO M • . DC We. llnl houl, SX -3 :!l. 3· round .••.• . .• 3 .9 5
PO . <s ~"' . AC W...t1nlhoo.e SX -3 :!l. 3· round . • • • • . • 3 .9 5
0 ·.'1 Amp. R.· W ..ttlnlhou.e SX -3 :!l . 3· round • .• ..•.• 3 .9 5
Cum..r R unnlna" T Ime M ..tee, 3· rouPd.

RT211 11 :!l "' .6 0 ~ " . " ' . ' ... """" ""' "
Jill "'1!'<1. M l"lf'f .aM · n2CI·~ M odel 30F. 3· round . • .•• .
E CO.a I 'md. Inolr . Counter II :'> V . 60 f y . • • .• . • • . • .
E rn4 1'Tod. I n' lf . rOUnl1'T 2:'\ V . DC ••• •• ••••••• _ .

,

12 V , VIBRATOR
TRANSFORMER

300 V. (/j 65 Ma. out pu L Ideal
ro r your n~ ca r ret't'lvera. H IKh
quality typ~ tra n ,fo r m e r de­
a ill' n~ orlKin.lIy fv;' a ln:rafL

S ize ov~rall 95C
2 %-xZ 'h· x2 %· .._........ ea.

TRIP RELAY
Inatantant"O\J8 l"I... 9055 T yPII!' N.
'-Ian ufad ured by Squa,~ D Co. 23.-11
a m p. ranKt': 600 V. Ma x. Shipplnc

;;~~~t ~~wl~: .........•..•..e• • $1.35
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355-0·355 Vol tIJ @ 325 Ma .
A ilio 496 V. 325 Ma . P r i.
mnry 117 y olu 60 evele.
Meallures 5" x 5 Y,( x 6".

8Mpp'n. wt, $2 9S
22 lbe, PRICE •

TRANSFORMER

PLATE POWER

VARIABLE
CONDENSER

F req. Mett'f type, 246 MMt~D.

27 llla h ' mdet, typf' . Gold plat­
ed ht'avlly ecnetruet ed. Ap_
pro ximately 3"x2!h":d '-f, " ove r­
all .11.1.' w it h l'A-- lA " . haft ex,
tenalon . Shipp in&

~:h~r~e~b· n. $1.25

KNOB AND DIAL
PLATE

CaUbrated 1 00-15~
M.C. brl .. plat e al.
tubed to hob b,. 3
len.1 a llo.- ln, ra­
T~r"l and f.lllbra.
tlon for 38" ,ban.
S hlppl", .n. 1 lb.
N~ Price 26 c ...

12 hen ry 200 rna. I GO oh m. DC
rei . 3000 V. teet Inll. l ize alA:x
3~"·x4t1".

~:~Il~~fcew~~~.~~..~..~::: $2.25

CHOKE

BRAND NEW 11 V .
DYNAMOTORS

f)M · i O Inp ut : 12-U V . 3A A .
O utl' ut : 172 V.• l aR MA . Here
ill a n idea l dynamoto r to adapt
t o m obi le UlIt'tI on t he new 12
V. carl'. Don ' t pails up this buy
even If you r In tended WH'••r e
not immed iat~. Siu 6~1- L x
St,{," d ia. 4" lead wi th 6 pin
J on E'll plug. Shipllin lr wellrh t

~t:wl';;iee $2.75

Output 1600 V., 5 MA and 6.3 V. at
.6A 5000 V. tt'llt a nd 2.5 V. at 1.75 A.
Input : 115 V. 60 cycles. Sial.' 4\i":d ·

~~ S::~~in.~ ..:~~.~.~...~...~~: $3.50

H. V . TRANSFORMER

N .... 11 0 V. AC tol~ool4t

.-Ub ~" dla . Iteet plun.cn

.Itb " - truet. Tbe tetTllIe
pull on lhll p \uncer mak. It
Idea l for door Ioektnll m~.

anl,ml. Onl,. 200 9SC
In our tm·.ntor,. . ...

••
~-~I

~ t .
•• •
~

"•
•••

110 V . AC SOLENOID

CIRCUIT BREAKER

9 .~ondary 6.3 V. at .01-3 amps. One
eee, 2'h V at 21f..: A : one lee. 2.5 V.
(i t 10 A . T wo lee. 2.S V ~t SA: Two
5 V. (I ( 3 A . 110 V. 60 eyd~ primary
- u p to 5000 V. Inl. t eet, Sh.e S"x
6 ",~ ·x6 1f./· H . Sh ippln&,

~::h~r7;e I~: ea. $3~95

H e jnema nn 2163M-I 1.25 amp. 117.5 V.
2 pule AC. Cu r ..;e 3 l ise 5¥4·x " ·x3·.

~:~p~r~c;~.i.~~~ ...:.:.~...~~:u. $2.70

..ti~ \.I e. AnteM a .bld! 1ft..,.
ellll) be t rlfDlfteocl for __­
taur tile. Ellt1J" lIlounltd for
mobile tile . I DCludea r u bber
....kef. for rooftop . 1ltlaldlel
3 2 obm uble. COli: ('ab le
fmln l Intludtd 79C

NEW . • • • • eL

•

'N-80 ANTENNA

STORAGE BATTERY

6 V . 34 AH

GENERAL RADIO TYPE 314-A
POTENTIOMETER

20.000 Ohm. 8 ••tt ('ODlpltte with knob 1M _nllnl'
har<hrarp In or l ,llnl l boil. 3· d l• . by 1 ~ ' · dfootD with l "ll¥.·
<II • .•haft . Pr~hIOfl wire wouDd. Shlppln&' wplcht 1 Ib

New Price 5t.60 ea.
Ohmlte M OtI f l L·7 . ~ Ohm. 1:.0 .att

New Perce ........_ .$ 3 . 9 6 ••.
Ohrn ll . Mod ol K ·7 .5 ohm , 100 .att

New Pr-ice $ 3 . 0 0 ••.
Ohm ll . l\.! "<!l') J -I OOO ohm. 50 weu

New Price $ 2.9 5 U.
Ohmlte Mod r l .,J · H iQ ohm. 50 ••tt

New P r ice $ 2 . 95 ea.

MULTI-SECONDARY FILAMENT
TRANSFORMER

3.TA 5.9lJ-Manufadured by Exlde Bat.
tel"}' Co. t or aircraft. S iat' 5· x 5· x9 ..
overall. Shipping w{'laht 13 lba. New
dry charged . Fill with 1.265 I p .&,.•ul-

~~~~c .:.~.i.~ : _ $6.25

40 West Indianapolis 4,
'p ~ • ""

.,. 7

South Street · Indiana
:r ory ~

0 "

s •
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CR YSTA LS I
A L L HAM F REQU ENCIES

I n.-l!vidui lly. •:•. · · · · •• · • • ••• ••••••• •• • • 5 .19
I n Iota or ro . F............. ... .... ... ... .6 9
I n Inl l of 1 0 . F.a • .. . . . .. . . •. •..••• • • . . . . 5 9
SINGLI-: S IDE nAND C RYSTALS. Ea.. .. .. . . . .6 9

(; COMPLETE SET - 80 CRYSTALS
RllnKlh!t" from 370 · t.16 K e•• ::'41h I l u luon te.
INCLUDING 500 xe. &; 4 5 5 see. cfyUall. $6 9S
tln t)' • • •• • • • • • • • • • • • • • • • • • • • • • • I'f' f HI •

COMPLETE SET -120 CRYSTA LS
RanKinE f rmn 3 7 0 ':"'0 Ke., 7 2 n(1 H arm enle. INCLUDINO
.'0; 0 0 see. It 4 l"> :'i K I'. ..[ r llab . $9 95
Onl, • . • • .• .• .. .• . . . • . • • • . . • •• . P er l et _

ace KC. C RyST A L .•. •. •• • • • • • • • ••• •• •• •~. '1.49
5 0 0 KC. C RyST A L • . . .• •• • . ••• ••••• •• • • • Ea. .75

C RYSTAL G R I N DING KITS
W il li l nl l ru ctlonl

80 METER KIT • •• •• •••• •••• •••• ••• ••••• S6.9Ei
4 0 MET ER K IT •••• .•• .• ••••• •• •• • •• ••••• • 5 .4.

2 M ET E R KIT . . . . • • • • • • • • • • • • • • • •.• • • • • • 5 . 4 9

$600 VALUE! SP ECIAL! HOTH
A T RANS CEIVER W ITH A RAFT OF USES I ),fak" an
Idul 2 ·Meter t n n. ml tter. 0 1 11' a few of It. man1' partl
Includa : miniature biD","",. .ear reduction motor ' a.l11'
~n1',rttd to 11 0 VAC. o' er 4 0 miniature t ube todtetl.
7 pane l !'Oulal t1.ttln.l . mlcro.wUchel. &. MUCH MOREl
Excel len t eendt tten, Or l . ln l l ro.t 0'"' $9 95
$0001 IT' S AL.L YOURS FOR ONLy .. . . •

MS· 5 l INTERCHANGEABLE ANTEN NA MAST
N ew. I'l'r 3 ft . spetlon • •• .• .• .. . . . .•• • ••••• Ea. 9 T c

_ 0· ' THREE.INCH MILLI AM P METER
270" tndteeuee. You Ju d by·pau Ihunt Ind $1 95
Id,' I t l le. ONLY... . . . . • • • • • . • • • • • • • • • • • • • • •
WITH Sbunt B 1'-pau ti'd. .. .. . . . .. . . . .. . . . . . .. 2 .• •

ARB NAVY RECEIV ER. Ext el . l"Ond _•. .• • • • . • $27 .50
SC R· S 18 U HF ELECTRONIC ABS OLUT E ALTIM ET E R.

N tw. Len t U~I ••••••• •• .• . • . . • • • • • • • $ 1 • •9 '
TELEP HONE DIAL. Ulfd . eeeer. ecl nd . . . . . . . . 1 .75
LATE ST TYP E FIE LD PHONES . Extellent condl tlon .

PER PAIR . •. •• •. •. •• ••• •••• ••• ••. • $ 19.50

4 0 0 MICA CAPACITORS . A' lOfted . M ou nted 1 0 t.
a str ip. All 400 • .••••••••••• • • • •• • •• • • • 1.95

ARW-2 RE MOTE CONTROL RECEtV E R. N EW ••• 2 7 .50
tt 'ml l u bj.ct t, Drlor l a l• . S end for F R EE Catalelu.1

A ll ,unhandl .. to ld .. II

J. J. GLASS RECTRONICS CO.
1615 S. MA IN ST. LOS ANGELES 15, CALIF.

MOBILES ATTENTION
6 VOLT HIGHWAY SAFETY KIT Ma d, by W EST ING·
HOUS E. Complete lII'lth Inap-on . t and ok luled beam h ea d ­
lamp which can be used II . pan h"adll,ht. SrotchUte
"CA UTION" al.n . P luJ[1 Into e1,areU.. U.hter . $3 00
ALL N EW AND JlOXED . . . • • • • • • • • • • • • . • • • • •

POSTPAID ANYWHER E IN U.S.A.

DRlllI CK ElECTRONIC SALES CO.
5279 W ES T PICO BLVD. LOS ANO ELES. CALI F .

- TH IS MONTH'S SPECIALS -
S PEAKE R.TWEII!:TER U led on ~lChm&llter Amp lifier. Ha, 2·

v otce call. R es oonse to 2 0 ,000 Cycles. Will H and le up to
5 0 wern . Complete wi th S p are cane, 8 $9 95
OhmR. W el. ht 4 VS lb. . . •• •• • • • • • •• • •.•• • •• •

VIBROPACK , P E·204: I np ut 12VDC/O .5 8 Amp. Out :
2X4.3V / 5 0 M A , :2X4 5VDC / O.5 MA. :2X85VDC/~MA,

N ew, Complete wllh S Pire vueaee. wen- $4 75
S h ielded and l >Orlable . W el lfht appro%. 10 11». . • • • •

Send Ch eck o r M.O. Ship. Chgs. C.O.D.
COMM UNi CATIONS EQUIPM ENT CO.

131 Liberty St. Dept. Q. 9 New York 7, N.Y.

8 WIRE CONTROL CABLE
Two No. 16. SlI No . :20 tinned nUllded copper, rubber
In.Ulated coded leadl. Wat erpro of rubb er Jacket . W onll
tinned copper armor Ihflld ou rall . Dla. 7 /1 6 Inch. can·
11nuoua lell ethl Ul) to 400 n. M lntQl um order 100 n.
S h ipped Da:pru l 01111', chareel eolian, F .O.B . 6c ft
Chieaao Warelloul e. PRICE . .. ... . . .. . . . . . . •

TRANS-WORLD RADIO·TELEVISION CORP.
••3. S . A. EIIDE t:N I T . CH ICAGO 12, ILl..

50 • elf) • September. 1954

•

OX OVERSEAS NEWS
( from page 25)

Ma y 20, 1954. OK ? Let'. hear from you • • • J une', el)l",r
ec li pse reminds ue that tbera will be another eclipse of
the sun. visib le In South Africa, on Chrlatmu Day. It
18 hoped that ZS2RU will be running contln uou.ly on
the 7, 14 and 21-Me. bands f or th is period. The help o f
many transmitters and Ibtenen ia required and all will­
inc to coo pera te should write, before Oct. 1 to A. P.
Da le, ZS2JW, Ionosphere Research Laboratory. Rhodes
Univ. , Grahamstown. C.P., Union ot South Atrica (from
"S hort Wave Mai'azine·' ).

VHF NEWS
( from page 39)

September 18 and 19. Mt. Davis is the highest poin t
in the state of P ennsylvania with an elevation of 3210
feet. I t is located near Meyersdale, 65 miles airline
southeast of Pitt sburgh and about 5 miles north or
the Maryland-Pennsylvania state line.

Plena at this writing call for operation on the 2·
meter and 420·Mc. bands. Frequencies will be 144.03.
144.19, 144.40 and 432.5 Mc. The power on 2 meters
will be 100 watts into a "Brownie" beam while on
420 they plan on 40 watts into a 32·element beam. The
operation will he mostly horizontal on 420, as well as
144 Me. The converter on the 420·l\fc. band will be
a W2QED trough line job. The operators will divide
the duties between W3SST, W3QFM and W30CI.

SPARE PARTS
Ramon Cantarrana, C03RC has been appointed

Director of the National Emergency Net for the
Radio Club of Cuba. C03RC will also act as Net
Control The eight call areas of the island have also
been assigned Provincial Net Control Stations and
they are as follows: COlEe (Piner del Rio, zone 1),
C0 2CH (Havana, zones 2,3 and 4) , C05 PN (Matan­
zas, zone 5), C06ED (La. Villaa. zone 6), C07KK
(Camaguey, zone 7) and C08DL (Oriente, zone 8 ).
The frequencies in use will he between 3730 and
3790 kc, in the SO·meter band and 7010 and 7060 kc,
in the 4O-meter band.

W6KM lleft ! and W6BET (,ight) ..eent ed ­
ditions to the EI MAC staff.

Byron Ballou, W6BET and William McAulay,
W6KM have just joined the Field Engineering Itaff
of Eimac, famous manufacturer of t ransmitting tubes.
W6BET has also worked with the Globe Wireless
Company and the University of California Radiation
Laboratory. W6KM came to Eimac from the National
Broadcasting Company.
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YOU GET

,

Ted Henry
W6UOU
Los Anaeles

Bob Henry,
W"ARA

Butl er, Mo .

HERE'S
WHY!

• Personal Service

• Low Prices

• Complete Stocks

• Fast Delivery

• Easy Terms

• Top Trades

• Only 10% Down

•

From Henry

ers

For top performa nce with
extra p ull power an d abil·
ity t o tu ne in ,tati o ns.
C o ve rs broad cast bank
560 . 1600 KC plus fou r
short.wave bands cover.
ing 1650 KC.34 Me and
46-56 Me .

•

•

a

•

"WI".' "-~~~ " ' '- ' '

?i \i\\~ ..;; ...,. .-".. - "."-/ . ,..
,.' /....

V

•

,

$25.00 Down
18 m ont hl y paymenta of $13 .60

- $2 .c 9 .9ti C••h P r ice.

•

SX88- - $60.00 . a uwn
18 monthly· payme n~s of $~2 .4o-$59 5 .00 Cash Price

SELECTIVITY- Fo r the first time, selectivity from
10 KC ·to 250 cycles in six steps . Single side
b and suppressed carrier.

SX7;.;1....._-..~

.'

I

18 Mon th ly Cub
Cash Dow n Payment8 Price • • We w ant yo u to b . so tis •

S51A $10.00 $ 5.45 $ 99.95 • fi. d. Ask Gny Hom about8"00 12.00 6.54 119.95
876 20.00 10.89 199.95 Henry . And Henry has theSX62A 35.00 19.07 aU.95
HT20 45.00 24 .50 4-19.50 new ~qujpm~nt lirst.

Write, w ire, phone or v isit either store todoy•

•

Henry
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D EA L ER !; &. CLUBS : W RITE F OR QUANTITY P RtCES I

'he
'he

measurem ent of certain high impedance com­
ponents a high voltage may be required. Other
measurements may require a low voltage. Un­
der these varying cond itions it is an easy mat­
ter to burn out a standard resistor or ca libra ted
potentiometer unless precaution is taken.

These sup ply difficulties are solved in the
H eat hkit IB-2 by using a built-in oscillator.
This signal sou rce consis ts of a stable two-tube
IOOO-cycle oscilla tor. This is of the phase shift
type and uses quick heating filament type
tubes (see Fig. 5). The filaments are o perated
from a rectified a-c power supp ly which means
that the instrument is ready for instant use.
The gain control in corporated in the signa l
source allows comple te .level control; however,
an error In level can no t injure the bridge as
the sma ll tubes do not have enough power
outpu t to do any damage. The audio output

(from page 45)

cou ntered a rc the signal source and the detec­
tor. In considering the signal source, any a-c
frequency may be used with 1000 cycles offer­
ing a fair compromise. If frequencies in the
high audio region are used, troubles are en­
cou nte red with stray capacity cou plings in the
bridge and associa ted wiring. The low fre­
quencies such as 60-cycle power line su p plies
are used in many small bridges and perform
quite well except that it becomes more difficu lt
to measure very small capaci t ies if a high de­
gree o f accu racy is desired.

Another concern in bridge design IS

amou nt of "voltage to be applied, In

ALL ABOUT

IMPEDANCE BRIDGES

Fig. 5. The signa l generator portion of the
Hea thkit IB-2 Impedance bridge. The d oc fila""
ment voltage is o btained from built-in rectifiers,

-

107 E. 126 Str r- t!t

Ne w York 3.5 , N . Y.

S202N Sid. 2011I 2-EI. ( No
T J, $ 2 1 .95. 1-12' Boom, I ~

A lum . Tubln. ; 2-12' Center
r;: 1 ~IIl ..m.e, I"" Alum. Tubln. ; 4
- 1 2 ' End Inl eft l , 1/8" A lUlll
T uhl n,, ; I -Beam Mount.
5202T • Sid. 20'" 2 ·EI. T
... al cb. $ 2 4 .95. 1-12' Boom .
1" Alum . T Ub ln&" ; 2-12' c en ­
ter E h' llienU, I "" Alum . T ubl nl ;
4-1 2 ' End In~ ern , 1',, "" A 111 111
T ubi ng ; 1 - T Matt'h (fl ' )•
I'o !y~ t ) rene Tubln&" ; I -D...m
"Iuunt .
D202N - DeLuxe l c.n 2 ·EI. ( No
T I, $31 .95. :.!-l:.! · IJo, ,.,Ul I. I "
Alum. T ubh,. ; 2 - 12 ' Center
Elementl, I"" A lum . T ubln&" ;
4-12' En ol Im fr t l . Va"" Alum
T Ubln&: ; I-Durn Mount • • .

D202T _ Delu u 20m 2 ·EI
T m.ttb, $ 3 4 .9 5 . 2 - r a ­
fluor" . , , .. A IUUl . ruutna : 2 ­
12 ' Cent er Elemenn. I "" AlulII
T Ublnll" ; 4 - 12 ' End In8ertl ,
1/ 8 "" A lu m . Tub lnll: ; 1 - T
Mitch (8 ' l , Po lntyrene T ub
In,; I -Hearn Mount .

S203N • Sid, 2 0m 3 ·EI. ( N ~

n , $3 4 .9 5 . 1- 1:.1 ' Boo!n . I '
Alum . -ruutne : 3-1 2' C.ater
E lemenu, I"" AlufU. . Tllbtfll" : e
- 1 :.1' E nd Inl ert l , V . " Alum
T ubln, ; I -n""11 Mount.

S203T "" Sid. 20... 3·1[1, T
..atch, $37 . 9 5 . 1- 1:.1' Boo!n ,
I " A lum . Tubln. ; 3 - 1:.1' Cen­
ter Elemenu. I"" Alum . Tubln• .
6-12', End In8e ru , T/."" Alum
Tub i n&: ; 1- T Mateb (8 ' ) .
IvlYltyrene Tublnt: ; I-Belm
M()unt .

D203N " DeLu... 20... 3 -1[1.
t No T l , $ 4 6 95. :.1 - I 2 ' 1J< ,01O ~ .

I "" Alum . T ubln&: ; 3 - 12' cee­
ter E lement l , I" A lum . T ub·
Inl ; 6-12 ' End In,pru , V.""
Alum T uh lnlt" ; I - H~a l1l \tnum
D203T • DeLut, 20... 3 -£1. T
. t1 ( n, $4 9 .9 5 . 2 - 12 ' HooD'll ,
I " A W It , T ut/ l nl ; :J - 12 '
Cent er 1.1elH l·nt •. I MA l"''' . Tllh
II~ U- 12' End IDienl. Va"

Alum. T " blllll: ; I _ T MIIIt:h
18 ' ), l'olYl ln ene Tublnll:; 1­
U...m Muunt .

20 M. BEAMS

tee ElemenU, ¥". Alum. T ub·
Inc : 2-f1' End I n!u lI. " ­
Alum. Tublne : 2-7' E nd I n­
l ertl, 11/11- Alum . TUblnr : I ­
T Mitch (6') , Pol1ltyrpne Tub·
Ine : I -Beam Mount.
D153T • DILUJIt 15m 3 -1:1. T
"'.teh , $ 3 9 . 9 5 . 1-12' Moon'.
I "' At ure , T ublnl : 3-12' Can­
ter E lement . , 1· Alum , Tubln. :
2 - 5 ' End I nlu ta, VII "' Alum .
rublnr : 2 - 0 ' End rn~.rtl.
VII· Alum. Tull lne : 2-7' End
I n' l'rtl, VII · A lum . Tubln, : I
- T Ma tch (6'). 1'01, l t "" n p
lub ln . ; 1-8",am Mount.

LOOKING FOR DX?
GET A

GOTHAM BEAM
AND

WORK THE WORLD!

GOTHAM HOBBY

S end For F Older on Mult i-B.nd . nd Pl .... )' Bea .... .

G OTH AM proud l, pre"ntl I
6 e lement Yalt'l bl-am tor 2
met ..r~ It onl y $!l .9~ . Cont al n~
a 1 2 fout boom. I "" a lum . tub­
lllll"; 6".. .. alum. tubln. for .Ie­
,,,..nu ; Amphen ol attlMI; an
nerewaee. a nd I n ltruetlonl .
"',·rtlca l or hor lwntal poladu­
non, t er r Uk pe rtonnan~l

And GOTHAM 'S new 12 el!..
mem Va &"l ror 2 mete rs at on ly
$IU .9~ t Contalnl a 12 toot
boom . I "" aluru. allo, tu blnl;
~" a "" tu hl nl tor .lementa ; a ll
•\ mphpnal lI. ttlnlU ; aU hard.,rl.
' 1Il1 t n s t r uet t o n • . V,rtlnl or
horizontal 1lO IarI7.Htlon. muut ­
Dllel your power 1.1, 3 2 1

hOW TO ORUER : Remit by l. he. k Dr mDney·grd er. W e Ih l ll
im medi at e ly Dy R ~ilw ~y Ell lI 't'U , l nar l el ~o led ; for elln . h , P,
m..nt ' h e.. ~ Clt way. 1 0 -day un .ondl t,ona l n,oney· Dack guuitnte e

R tlwrt l t en the It ory o f
GOTHA M BEAM pnformlne.
-you can worll: more OX In •
dllY off .. GOTHAM BEAM
t ha n In a year off • wlu or
dipole. GOTHAM BEAMS IU
Il ron K. too ; eal1 to I ..emble
Ind tnsten, no Ipfill! tool_ or
l'l ocuonle !'Qulpm ent ne<lluary ;
full I nl t rue t l on . included ,
mltchlfllt b lutomaUc; mnl ·
inurn ,,,,wer r l ln built tnto t he
dI!8i j{n- A S D A l.L AT LOW,
LO W . PR I Ces.

15 M. BEAMS
S1 5 2T _ Std. 15m 2 ·EI. T
m al~b. $22.95. 1- 12' o.",rn,
I "" A lum. T ubl n&: ; 2 - 12·Cen·

S1 0 3T _ Sid. 10m 3 -£1. T
....ten, $ 18.95. 1-8' Room .
"/ .. "" Alul1l . Tuhlnl ; 3-6' Cen·
ter ~ Iemt'ntl , '!/.. .. A lum . T ub­
Int: 6 - 6 ' End I llI er ti .".. .
Alulll . T u b ln &: ; 1 - T Match
(4') . PoI)'I I YT ene Tubln. ; 1­
Beam Mount.
Dl 0 3T • Delu,", 10... 3 ·£1, T
m.lch , $25.95. 1- 8 ' Uoum,
I "" Alum . Tublnt: ; 3-6' Cen­
ter Elerllentl. 1" Alum . TUb!nt: ;
6-6' End Inl eft l, T/ II" Alum
T u t>ln e: ; I _ T Ma trb (4'),
Po l, l t yren" Tubln.; I-Beam
Mount .
S1 04T • Std. 10- 4 -EI. T
mat Ch , $24.95. 1-12' RoOm.
1" A lum. Tubln. ; 4-6' Cen­
te r E I"mentl . V .... Alum. Tub­
In,: 8-6' E nd Inl eTt l , " ..
Alum . T ub ln. ; I - T Ma(('h
(4 ' ) , Po lYltyrene Tubln.; 1­
ueem Mount.
Dl 0 4 T . DeL ult 10m 4 .EI. T
matCh, $ 30.95. 1 - 1 2 ' Doom ,
I " Aiulil . Tubin ll: ; 4-6' Center

-"..'1em enl a. I" A lum . Tubln&: ; ~

-6' End Inl er tl. 1/ , "" Alum
TUllln. ; 1 - T Mateh ( 4 '),
I V l y~ t yrene Tubln.; I-Beam
\ Iount.

10 M. BEAMS

NEW! NEW! NEW!
2·METER BEAM KITS

(Continued "" page 56)
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IN ELECTRONIC SUPPLY

•

•

send for your

1955
308-PAGE

ALLIED
CATALOG

the most w idely used

AMATEUR &

INDU STRIAL

BUYING GUIDE

Send for the 1955 complete ALLIED Catalog.
You'll want it handy always- not only to fill oil
your station needs, but to provide you promptly
with everything in electronic supplies-at lowest
prevailing prices. Your ALLIED Catalog features
the largest and latest selections of receivers,
transmitters, electron tubes, electronic parts,
test instruments, audio equipment, recorders, radio
and TV components, and industr ial electronic
equipment. Save time, effort and money-fill all
your electronic supply needs from your 1955 ALLIED

Catalog-send for your Free copy today.

ALLIED RAD IO
100 N. Western Ave., Dept. 16-J-4, Chicago 80, Illino is

I
You get

every buying
advantage
at ALLIED

• World ' s Large st Amateur Stocks

• Most Libera l Ti me Payment Pion

• Square st Deals on Tra de-Ins
• Ham-la-H a m Perso na l Help

• Faste st Service on All Orders

September, 1954 • C9 • 53



Bigger and Better than Ever!
This is it! A UDIORAM A 1954! The hi-fi extravaganza
of the year! If you are an Audiophile, Broadcast Engineer,
Sound-on-Film Man, or just plain Music Lover ... This
is for you!

Now He a r This .•• Never befo re has such a la rge showing
been presented under one roof.

Now Hear This. . . Never before ha ve so many of the .
world's leading manufacturers been represented by their
products.

Now Hear This •.. Never before has there been such an
opportunity to discuss sound equipment with the people who
know ... who design and build it .

Beginner, advanced amateur, or professional audio man ...
Audiorama 1954 has someth ing for each of you . DON'T MISS IT I

o ADMISSION CHARGE - You Are Invit ed

FOUR DAyS October 14, 15, 16, 17

FOUR FLOORS .. ....... . . . .... . . ... 5th, 6th, 7th, 8th
•

HOTEL NEW YORKER .. New York City

Thursday, Friday, Saturday from I P.M. to 10 P.M . • Sunda y h o m 12 Noon to 6 P. M.

AUDIORAMA 1954 Is presented by THE AUDIO FA IR
Harry N. Re ize s. Manag ing Dire<lor. Aud io fa irs. 67 W. ... ... th St.. New YOfk. N. Y.

Sponsor An AUDIO fAIR - VIDlO fAIR, INC. Prolect I

54 • C9 • September, 1954



«"Il hn1l" !

$49.95

SPECIAL AUGUST OFFE R l
CODE PRACTICE !fiET. H('.,I.. In p I COMM F.'TF:
with t eet• . Number 1 0 . 13 I nd 1 4 . $1995
l h l'd. onf-n U n.. l'lln<'tt ll"n........... •

BRAND
1 I n 1'1....
10 N n

Sh i ool n a: 1II't . u s lb • .
J U ST ARRIVEDl 77 TONS OF ACCESSORIES'

N O REASONABLE OFFER REFUSEDl
COME 11'1 AND SE E I

NEW CODE PRACTICE TAPEI
n. S n . 11. N n . 12 . N n. 1 5 . E11l"h ••. $1 .25
1 3 . N <'l.t4 . E'll l"h . . . . . . . . . . . . . 9 9

BRAND NEW MOTORS I
LELAND ELECTRIC MOTO R : W ll h rllilu ~t1on

1 10 / 2 2 0 VAC, 6 0 r yelet, 172 .5 r .p.m.,
1/. h .ll. Our t001l" r l'<tu/"f'1 I n AO r .p.JII .•• ••.•

UNIVERSAL ELECTR IC SERIES WOUND MOTOR :
1 { 4 0 t h h.p . 28 VDC. 1.2 .mpl . 6 ,000 r .p.m . Sh.rt1;::::: ;:n. 1~ ~;o~d~~ .~. In. . _ $1.49

HI·el . Sn.
P .....lo "l" .

TG-l0
KEYER
NOTE: ALL ABOVE ITEMS F.O.B. Lot Ann'''. C.I. S end
2 5 0.0 dlllOilt w lttt order . Ba lance C.O.D.

NOTE' All cr,..t. l ••ut-jerl tn nrlor ule and I'hanJre nf prl ....
• without nnltl'e. M INIMUM O RnE R : ~250 . All

ordeu Mll~T ~ al'('()mplnl~" b ,. eherk . t'I~h or M .O \V1 T H
PAYMEST I N FUJ.1•. NO C .O n CA U FORN 1A fH TYF:R9 .,M
n IH til . INCLUDE APPROXIMATF':t .Y lSI' PER (1l V !'IT AI
FOR POSTAGE. DEALERS &. J088ERS: W RITE FOR
SPECIAL QUANTITY DISCOUNTS. A . k (o r FREE ef)·. t al
('at.IOr JrI ..lnK eomolete Iht of rrec uenetee. I n or(]erina: Indlc.te
"..mil< rho l<'tl ( rH1lll'nl'ie. wbe eeeer , u"~ l ltutlon may be m eee. ALL
ORDE"RS OTH ER THAN CRYSTALS. 2S 0.0 dill. 8 11. C.O. D .

u. S. CRYSTALS. INC. O<PTe
80S S. UNI ON AVE•• LOS ANGflES 17, C Al.

7 5 MC CRYS7AL CON T ROL L E D RECEIVER. ~H VIX: Input.
c reen m Ild . WITH d}'namntnr LESS l uhe~ . .. • • . • •• $3 95
!4l"ndth" r l" . ... eton e . rf' wnrth prlN'. _ . . . • . .. . . •

I

78·8 MEASUREMENTS CO RP. TEST SET
1\fn,."IQtlon 400 1m' 8 20 0 l'Yrll'l. T wo "n". : 1 5 -25 Mr. I n<1
1{10- 2 30 MC. Oorr ll. l e~ on 110 VAC 60 eY~l e. . $49 95
N r """,U I ' nn .•..••.. .•.• .• .• .. . • .. .. .. • • •
11 '1 ~h t llPlnJr w..ht:ht : ~5 'h~ $39.95

H EAD BAND : F l l o . I aol illd .lUl l 11t·"d""t unU. . 39c
N I'", r On')' • •• •..• .. ........... ..

NOVICE BAND r;,':.m';~~~"'sL FT-243
I n4I,ldu l ll.1. E .... '$1.25 Loti of 10 or more . Ea. • ' 99c
F t f'Q uenetn In Itepi of U Pf7 1 KC : ffOQl 3701 THROUGH
3 7 4 8 . Example- : 3 70 1, 3 7 02 , 3 7 03 , ete.
FOR D01JHLlNG INTO 7 Me BAND. Frequendu In Itl'PI or
ever)' I K C : fr om 3 58 8 THROUGH 3 59 9 . EJ:: 3588.3589, ere
All f rrQuendl" from 7176 K C THROUGH 7198 KC I n I lt' " .
"' I K ('. 'rft ~I t "n~ ",,",l ltP<! 1-::umJl l f-~ : 717 6 . 7177 . 71 78 . f-te.

MISC. & SHIP BAND FREQUENCIES
81 .9 5 KC Octll tube t:roe 2 u 3 8 K C DC-34 • . •.• $ 2 .9 9

( U~~d In SCR-584 &. 2638 K C FT·24 :J • • • • 2 .99
SPM-U • . • •• • ••. S 3 .9 9 2642 K C FT-243 •••• 2 .99

2 00 KC rr·241 1.99 264 7 KC FT-2 43 • •• _ 2.99
20 0 KC T)'Pe DC-15 III 2670 K C DC-34 • •• •• 2 .9B

oetll tube hol l1for 1 .99 273 RKChPfl I -C •• • 2 .99
3 2 7.8 KC N o. D-168342. 2738 K C FT-243 •••• 2 .99

CUled In T S·102 /AP) 9 .9S 27 3f1 KC MC-7 • • • .. . 2 .99
500KCFT-241 • • • • 1 .99 :W OO KC FT-2 4 3 . . • • 1 .99

1000 K C FT-241 •• . 2 .49 3088 K C FT-24 :1 2 .99
1000 K C Type DC-9. In 300 3 K C FT-24 :1 2 .99

octl l tube holder . . 3 .45 3 0 118 K C FT·24 3 2 .99
2000 K C FT-243 • . •. 1 .99 310.'1 K C FT·243 2 .99
2142KCDC-34 • . . . . 2 .99 31 8 8 KCFT-243 299
2t74 KCDC-34 • . . • • 2 .99 31 9 3KCFT·243 2 .99
2182 KC rf·243 2 .99 3 198 K C FT-243 . •• • 2 .9.
2 500 KC FT-243 • •. • 1 .99 320 3 K C FT-243 . • . • 2 .99
2 6 3 2 K C FT-24 3 ••• • 2 .99 5 0 0 0 K C FT-243 ..••• 1 .'99
2A37 K C FT-2 43 •.•• 2 .99 10 .OOO K C T roe SR · 5 .• J •• 9

CO M M A N D REC EIVERS
S u hl na redu ctlonll

TH E FAMOU S ..Q· 5 1 190 -5 50 K C . wne t ubel . $1 0 95
U~el1 . good rondUion . NEW LOW PRICE . • . • • • • •

3 ·6 MC. WUh t ube• . LES~ DIAL ASSEMBLY .
3 6UI~d• • 000 rond• •• ••• • •• •••• •••• •• •• •••••• $4. 9 5

. C. W llh tubu . uled••ood condition . • • • • • . • • • " .96
6·9 MC. W ith t ub". Uled. ~ mndl tlnn . . . . • . • . • • 4 . 9 5

COMBINATIDN POWER SUPPLY
' :RAND NEWr COM PL E T E L Y S H I E L IlE D! HERM~lC­

ALL Y S I-: A L E D ? S~hemaUe dlunm alth:e<l 10 ear h unlL.
I POW ER TRAN SFORMER : Innut . 117 VAC , 60 eyelet .

o utput, 6 0 0 V CT It 85 MA ; 5 V . at 2 amp. ; 6 .3 V . It
7 .!'j amp.; 6 .3 V . at 0 .3 Impl .

1 DUAL FILTER CHOKE : In m atrh atoo.." tnndnnn ....
lI .~ henry @ 85 MA. Comb.•hlOll . ....t . 20 lb. . $2 95

ROTH UNI T S! ONT,Y •

~ t4 D4dttate!
~tuQC ekuu o!~!
L~~bttkWMU!

See Our I lh AU. /54
R ad io & TV N("\If' In<1
C.Q . ( or compl ete Iht of
type l o ( cryollb. ( re­
llUf-nl'lH & nrtcee.

27 45 31 65 3630 3890 4 130
2764 3161 3650 3895 41 3 5
277.5 3t90 3655 3905 41 5 0
2776 320J 366.5 3 920 41 S 5
2807 3270 3 680 392.5 4 173
2816 3279 3695 3935 417? S
283 1 3280 3700 3940 4192 .5
2851 3297 3702 .53950 4 210
2853 331 1 370~ S960 4 21.5
2894 3317 3 7 10 3965 4 23 .5
2895 3365 3 730 3985 42 40
2899 3385 3 745 3995 425.5
2925 3390 3750 4 0 1 2 .l'S 427.5
2926 339.5 3760 401.5 4280
2960 34 U .5 3765 4020 4 3 0 5
297t 3 422.53770 4030 4 31 0
2980 3 462 3775 403lS 4325
3000 3 480 3790 4050 433lS
30tO 3485 37P2 .54055 4345
3023 3500 3807 .5 406 5 4350
3027 .5 3520 382!) 4080 4 3 7 0
3055 35 40 3 830 4085 4 3 8 0
3077.535S0 3850 4000 4 3 9 7 ..5
3095 3.575 385.5 409.5 4 4 1 5
3 117 3 580 3870 4097 .:1 4 435
3 1 49 3 6 10 3885 411.5 4 4 4 0

FT-243
L oti 01 10 or more. EI . . . .. . . • • . . . G9c
L ot i of 5 or mon o EI 79c
Ind lvlduall)' . lEa. ••• •••• • • • • • • • • • • 9ge

2 785 3 0 5 5 3QOO 6550 7590 801 6 .7
2790 3 060 3095 6 57 3 7 6 0 0 8 0 2 0
2 7 95 3 065 6 000 657.5 7 61 0 8 0 2.5
2H I.5 3 0 70 6 006 6600 7 6 2 0 8 030
2H25 3075 6 0 25 6606 7 6 3 0 8033.3
2830 3005 6040 6625 7 64 0 8040
2835 3 100 604 2 664 0 76 50 8 0 4 1.7

- 2 8 40 3 UO 6050 6650 7 6 6 0 80.50
28 45 3 130 6 0 73 7000 7 6 G6 .7 8 0 58 .3
2850 31 3 .5 6075 7 006 7 670 8 060
2855 3 1 40 6 100 7 0 2 5 7 0 8 0 8 066.7
2860 3 1 4 5 61 0 6 7 04 0 7 6 9 0 8 0 7 0
2805 3 150 0 125 7 0 50 7700 8 0 73 .3
2 870 3J 5 .5 6 140 707 3 771 0 807 5
2875 3 160 6 142 7 07 5 77 20 808 0
2 8 80 3 165 6 J50 71 0 0 7 7 3 0 8 0 83 .3
288.5 3 J 70 6 173 71 0 6 774 0 8 090
2 HOO 3 t75 6 175 712 5 77 5 0 809 1.7
28 9 5 3 200 6 J85 7140 7 760 8100
29 0 0 3 202 6 200 71 5 0 7 77 0 81 0 6 .6
29 0 5 3205 0206 71 6 .5 778 0 8108 .3
291 5 32 10 6225 717 S 778 3 .3 8 110
2 1120 3 2 20 6235 717 5 779 0 8 11 6 .7
20 25 3 2 2.5 6 2 40 7200 7 8 0 0 8 1 25
29 30 3 230 02 5 0 720 6 7 81 0 8 130
:.1 9 3 5 3 2 :1.5 6273 72 2 5 7 8 2 0 8 133.3
29 40 3 2 40 0 2 75 724 0 7 8 3 0 8 14 0
2!145 3 290 630 0 7 2 7 3 7 840 81 4 1.7
aoeo 3:100 030G 7 27 5 7 8 50 8 150
2115 5 3310 63 15 7 3 0 0 7 8 60 8 158.3
29110 3320 632.5 7 300 7 870 8 160
:.Ions 33 40 uons 7 3 2 5 78MO 8 163 .4
2 1170 3 4 10 6340 7 340 7 8 91.7 8 166.7
2 9 7 5 3 420 0350 7 3 5 0 7 8 9 0 8 170
2980 3 4 55 6362 7 37 5 7 9 0 0 8 173.3
29 8 5 3 465 6373 740 0 7 91 0 8 180
209 0 3500 6375 7406 7 9 20 8 183.3
Z995 3 5 2 5 6 4 05 7425 7930 8 190
3005 3640 040 6 744 0 7 940 8 19 1.7
3 0 10 3655 64 2 .5 7 500 7 9 5 0 8200
3 0 15 3680 0 4 40 7 51 0 7 9 6 0 8206 .6
3 0 :.10 3 700 6 450 7 520 7 970 8 208 .3
3 0 25 3 760 647 3 7 5 30 7 9 8 0 82 10
3030 380 0 6 4 75 7 540 7 9 00 8 2 16.7
3035 3 885 6500 7 5 50 8000 8 220
3040 3 9 4 0 650 6 7 560 8006 82 2 :;
3 0 45 3Q55 66 26 7 570 800R .3
30.'';0 3 1)80 6:) 4 0 7 580 80 10

2422
2 435
2 446
2 4G6
2467
247 8
2 491

25 10
25 14
2527
2540
25lS9
2586
2 587
2605
2625

2643
2665

268 5
2710
2 711
2725
2732

IE n r y crY't, . I..t ed for act iv ity befor e I h illm ent ! All
0... . lilt ed In fund amenl al "'colI ,""l e\ In ~ Il o ey· l" .

PIN SPACING 1/.­

Your Choice
EI . on ly 99c

DC-34 & DC-35

2 4f\;;
2470
24 7~

2 480
2 4K 5
2 490
2 4H~
2505
25 10
2 5 1 5
25 20
2 525
2 530
2 5 3 5
25 45
2 550
2 55 7
2 51)0
25115
2570
2575
25RO
2 58 5
2590
25115
2650
2fl!'>a
2 (\110
2tli\5
2675
20flO
2085
20110
26 9 5
270 0
2 705
2710
2 7 1 5
2720
2750
2 755
2 760
2 7 65
2 7 70
277 5
2 7l'l0

FT-241 LOW FREQUEN CY CRYSTALS
L ota 01 10 or mon . Ea. . . • • • . . • . • . . 79 c
L.t. el 5 er men. EI . •• • . • . . . • . .• • . age
I nd l'l'lduall)'. Ea. • .. •.•• •.• . • • • •• •• . 9ge

4 51 4 5 6 461 4 6 5 470 476
4 52 4 57 402 466 4 7 2 4 77

44R 4 5 3 4 50 4 6 3 4 6 8 474 4 7 9
4 50 4 ~4 4 59 4 64 4 6 9 47 5 4 8 0

2155

217 5
2 19 5
2202
2215
2220
223 5
2 240
225 5
22 .58
227 5
2280
2295
2 300
23 1.5
2326
233.5
23 40
2355
2360
2375
2390
2395
241 5

I 1 10
11 29
11 5 0
11 9 5
15 2 5
1900
191 5
19 3 0
H J4 0
HJ50
10 M.
1977
2 01 5
2017
2020
20 25
2035
20 4 0
2 0':;5
20110
206 5
2090
2 105
2 125
2 130
2 135
2 1 40
2 195
2300
2 3 0 5
2:120
23 5 0
2355
2 :160
2365
2 370
237 5
2300
24 1 5
2 430
2 435
2 4 40
244 2
2 450
2 455
2 460

NOTE!

"A
" 7

1690
.70 5
172 0
17 3 8
1746
1770
17 9 0
181 0
18 3 0
18 5 0
18 7 0
1890
191 0
19 3 0
1950
19 7 0
1990
2010
20 3 0
2050
207 5
2082
2 090
2105
2106
::l 13 1
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4109Q Bur bl " " BI" III .. Burbank. Ci li f .
ClbliP : H . r j. p"ona: V lcllf la 9 ·2:41 1

VISIT OUll! ll!£TAIL S HOW RO O MS

APS 1 3 n ".."" 420 M e RAOI O PHONE:. Oln'l"ntl
u - llJ" with ou r uhfllll ll~ I nd tn.trunION . Rane e M Ull
to 2 m ptpri . Cnm nlf'le with ro' MlCt lonl . eonf,",lon
hook lpl I nd :10 M e I ,F. U r i £> , IPllI tUbel , d)rnamotor
l INt minor Plrt l not Dffded for ron'l"t'n lon .
5 14.96 ..I~ ·$3.95

-fl4

4r
""'" - 'r·~.. ---;:

... ,""

'1I4

,

~ +tOl)V
DC

The Heathkit IB·2 imped enc:e b ridge.

,

(from JHZ8< 52)

tra nsformer will be of special in terest to those
who are not accustomed to this type of bridge.
This IS a special transformer used to couple
the signal source to the bridge proper. In iu
design care has been taken to eliminate as
much as possible the capaci ty coupli ng between
primary and secondary and to keep the sec­
ondary balanced to grou nd.

As mentioned previously. detector sensitivity
is very important in the operation of an)'
bridge. T he outpu t on the extreme ranges may
fall below satisfactory operating level as the
null is approached. This gives the equivalent
o f a broad null and red uces accuracy. This has

'r-a i / Af«;'5 5 .3 -7 Xmtr .... $6.95
R· 27 /A RC- ~ 6 ·9 . 1 M e Rt'rr . 6 .'5
24 V n lamf'nt Tnns. for abcml 1.4'
Tunlnc koobi (01' lbon ... . . .• 59.

COMMAND
EQUIPMENT!

Sa r'll .... .... wl191 .,111 .. I na COD·I III...) , M I• . " II..
$3.00. All . rltal FOB . I n llell. "

--~HarJO Sales Co.

J UI ' R. .....1II 1 N.. SI GNAL CORPS T EL EP H ON ES
l on, ran,.., ••Iprproot', 1IIe al uminum ra_ _ Ub baturlet.
Ikll or I>fOn Indl... ..... for rail lI,nll. U... handnt
with F -1 bullon. M l kn I t.rlk $19.50 pro
f_ Pllrh .. . .. .....•.....•..
RS· )S M IK E:. Carbon In'. for ARC· 4 $249
X II.I ...-IIIIOfi •
W£ST E:RN E:Ll!:CTRIC HANDS I:T with «on! $295
It: F-l IIntt . X lnt "'"'" .....•...•..•. '

PRICES ARE LOW A T HA RJO
Compor. these P,ice Write '0' FREE CATALOG!

HI ,VUI,.TAQ ti: F A '" aELT GEN ERATOR. ()eU'eri
1000 v ~ ~O() M A - for OUIPutl of 200 to 300
" ,UI . Rn dy to Indall with pull" ,. _nil , alt&(. reI-
u illor. hUllkup ,lIa,tam . orre. Goy'\ $2495
f'lM t Il>Pro. ' Il'l (l . . . . . . . . . . . . . • . . •
lZV OR :Z 4 V QIE N U IAT O R . N t'w, $9.95 ••.

COA XI AL C.... L E: _ FT " T allt"HOED . RG -S / U . 1 10
n . ro ll l'OlII p ;rtlP wllh I'L · 2 5 1f tonnl'r'lor. at fOam $5 25
~nd . Ih,l!r ldua ' l,. bnud. ....• .•..•.•••• • •• •
!U.5 OHM COAX IAL CA B LE•• lmUIl te $2495
abo1't'. 500' r nll •••••• •••••.••.••• •

•
r - - - -&itntijU and Et'X""t't'rillg S ttY]-- - - - - - - ---,

: HUGHES :
I I1--------------------------- ---·
I .. 1I:.1I: ..... t; H "'NO I
: OIl: Y II:L.O ~ M II:"' T L. ... . O .....TO .. III:. :

1__ - - - elll,," City,u s AfI.K, t,s Cl>Im ty. C" /iji.'", ia- I
R.IOU lion of .ppliu"t mull not d is,upt .n U' el"t milit .ry proj.ct.

been overcome in this particular instrument by
add ing a built-in audio ampli fie r. Enough ga in
is realized in the two stages to operate the zero
center meter (see Fig. 6). When 0l?erating the
meter the outpu t of the ampli fie r IS first recti­
fied and then applied to the meter. T his gives
a very sensitive indicator and is much more
conven ien t to use than a pair or phones. The
tubes in the amplifier are also of the quick
heating type.

All power for opera ting the instrument is
taken from the 60-qcle power tine. Two sets
o f seleniu m rectifiers are used to furni sh the
various d-e voltages required . By using selen ium
rectifiers no warm up time is required and this
in con nect ion with the quick healing tubes
gives an instrument that is ready [or immediate
use. Beca use o f the switching system which ca n
complica te a drawing when drawn out com­
pletely, the ent ire schema tic will not be shown .

For ' those who assemble this particular kit,
a precision resistor is incl uded to be used as a
method of calibra tion . By using th is and the
method suggested the instrument can be cali­
brated. Some o f the more serious-minded ex­
perimenters will probably want to plot a more
accu ra te calibra tion o f the capaci ty ranges. es­
pecially the lower values wh ich Iall in the tun­
ing: condemer ranges. If no standa rd capac-

(Co.ti. ued o. page 58)

Hughes Research and Development
Laborato ries 0iI~ engaged in Oil CO Il ­

nnu ing program for design and
manufacture o f integrated radar and
fi~ control systems in milita ry all.
weather interceptor aircraft. Engi­
neers w ho produce the maintenance
and operational handbooks for this
equipment work directly with en­
g ineers and scientists engaged in
devetopmene of radar fi re control
systems, electronic com puters, and
o ther advanced electronic systems
and devices. -

, -----------------------------,
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• another great first

from the inventor of the Walkie-Talkie

INDUCTO • PATCH
Now- 2-Way inductive telephone patching

•

No R.F. feedback­
No Interference with
the Telephone System

Simple Operation

W6VTS
FREE!

Guara ntee. Complete di ­
plate bea ring you r call-

I
$9.95

PPD.

Ind ucto-Pat ch ca rries a po.. it ive ~Ioney-Dack

recrions, ten feet of shielded cable, and a
letters accompany your Ind ucto-Patch.

Now! Two-Woy inductive tel ephone patching
Simply lay telephone handset in the Inductc-Patch and the exclusive
" Ind ucto-Patch Circuit" ( pate nts pending) does the rest. Easily in­
sta lled in your rig. Operates automatically with your "Send-Rece ive"
Belay or S witch. Completely equ ipped with shie lded cable, the 101l1l c1 0­
Patch circuit ass ures perfect telephonic transmission and reception.

The Inducto-Petch is expressly designed 10 accomplish an inductive
coupling to the land lines in BOTII direct ions.

A new method ( pate nts pending ) , by Edwin n. Block, perfect s trans­
duction INTO the land lines (from your rad io receiver to the tele­
phone conversant) by the Law of :\lagnetic Energy Transfer.

T he comparatively simple and well-k nown princi ple of inducing the
signa: FIl O,r the telephone inst rument into the input of an audio SYII­

te rn was also perfected by Edwin n. Block (1945). This input coil is
widely used for telephone recordi ng, mon ito ring, and as an audio probe.
By a combination of transduction and induction, and a receptacle for
the telephone receiver end of the handset , TWO-way Inductive T ele­
phone Patching has been accompl ished FOR THE VERY FIRST
T1~IE.

NO PHYSICAL
CONNECTION TO
THE TELEPHONE l

3.2 to 5000:
1.$ to .5 watts
S~k., Cord

25Kn
- 60 08
Shi.ld"

E le ctr i c al

511. _ _ "_ ' ..x .. ..x3.. high
Color •.._ Tel.phon. Block

To Xmt,

SPECIFI CATIONS .

Ph y si c al
Weight . _ 10 ou.

Impedor..: .
Po w er
Co ble

EDW IN B . BLOCK

No fuss. No Bother­
Just Set Your " Ph o ne"
In th e Indudo-Patch

Easy to Install

-

..
;;One of the nation's leading
~ telect ron ic designers for over
;:;::25 yea rs, a co-inventor of the
~\'\'orld War II J.F.F. System,
::the first successful conde nser
::microphone. man y telephone
;;' ind uc l a nce devices , an d
::-credited wilh pate nts leading
- 10 the development of the
~ world-famed Walkie·Talk ie.
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TRANSISTORS

curren t is no longer 500 microamperes but has
risen to 5 milliamperes! Here is clearly an Indi­
cation of a current gain of 10 to I. It is to be
remembered that the foregoing values are for
tests with a typical C K722 transistor and may
depart somewhat with differen t transiston of
(he same type. and at a differen t temperature.
Care must be taken in setting the resistance of
the potentiometers Rl and R 2 in the circuit at
the beginning of each ' est and gradually alter­
ing each resistance carefully to protect the

Editor'. Note: This concludes t he eight

part .er ies ent itled. ".Test Equipment In

the Ham Shac..... Reader comments are

welcomed a nd suggestions for addit ional

mater ial would be appreciated.

(from pog. 56)

itors are available for such a check, one source
of supply available to most Hams is the old
n C-375 surplus transmitter. In several of the
tuning units h igh voltage mica capacitors were
used in the tu ning circuits. Many of these still
hold their capacity within I% or better and
may be used for spot checks.

w hen using a bridge such as this it should be
remembered that with no connections to the
" unknown" or X terminals. zero capacity will
not be indicated by the dial. Even though buss
wire is used to wire the bridge proper. there is
still enough residual capaci ty in the wiring to
show on the scale. This residual capacity may
show up as any value from 2 or 3 microfarads
to as high as 15 or 20 depending upon the
wiring job done by the constructor.

The calibra ted ranges of this instrument run
as follows:

Capaci tance- IO ""fd. to 100 " fd.
Resistance- O.I ohm to 10 megohms
Inductance-IO }tho to 100 henries
Dissipation factor (D)-O.002 to I
Storage facto r (Q}--O. l '0 1000

Litt le will be said regarding operat ion of
th is instrument. Measurements are so simple
that anyone who can assemble the kit can
opera te it a t fi rst trial.

T his discussion of the H eathkit impedance
bridge has been kept as factual as possible.
Perhaps this does not make for exciting read­
ing but a bridge is something that does not
have to be "sold" to th e serious Ham.

NEW

ORIGINAL

BOXES

POW£ JtSTAT
TYPE NO. 1126

I l O~o
OFF

SLASH PRICED TO GO!

II RE~~r:;:S II
3 ·6 Me A .• m ••.• ••• •• • •• • . 5 7 .95
6-9. 1 Me ARC-S. V ied. X lIII • •• •••••••. ..• 5 .95

II I COM M A ND II I
TRANSMITTERS

• _. • •• • VARIABLE
.VOLTAGE

TRANS­
FORMER

Input 1 J 5 V . AC, 50/60 qel.. Output ftltan 0 -135 ftIlu
",C. Mulmual Ulpe Mrtput. 1 5 _Pt. 2 KVA. Ofen.1I ' in
8 -3 / 1(1"'1'1-1 / 16·, OlIaplete w1lh~ aod _1• . SeDd 3 0 .".
(~pnsl l with Ofdel'. Open ........nU I.e raled arm • •

•• I "Y , rd. Il l a W . 1
530 .00 M' I ' any

at "It ,.. It_al

4 -$ .3 Me . ATA /ARA. Uled. Xlnl ••••••• • .• . $ 6 .9 15
5 .3 -7 Me . ATA l A RA. Ute J\4IW .. ... .... . . 5 .95
7 -\) . 1 MC. T -22 /AnC-3. Extra (I"'n . • •••• • • 9 .95

llC·45 6 MOJ)ULATOR. VIed••ood cond. . • • • • . $ 1 .95
~

~ 110Ft. ~1C?:~acCO.!~I~~!~~ tL-259On ~
~ each end. lJu nd New. 1'(Ir roll •• • •••• • •• • •$5. 2S ~

MO BILE DYNAMOTOR SPECIA LI
F or 19 5 3 .. l U54 1 2 V. Cit ' , I tem, I nput, 1 ~ VDC @
1.1 A. Output . 2:10 V. @ 60 MA. us&d. u:c.llent
cond. On., •.. .. .. . . . . • • • • • • • . . .• . •• . • • $5.V5

TUB E S All newl All c uar.ntMdI
Check th_ low, Low prlceel

IP3 0 •••. . . •.. , .6 9 7 :o1 3 A / 8 •• • • • • ' 10.00
SlAP 1 4 .9:1 800 . • . ... .• • • 1 .00
2K:oI:I 17 .~0 80 1A . . . . ... . • . 2 9
~C39 ... ...•. • 7 . ~0 803 ... ... . .•. 2.~0
2«.. •.••• • .• • .7 ~ 80& 2 .2~
8SPI • . .. •... • 2.7~ 806 • . .. ... .• • 12.S0
3 C2.. ,2..0 .8 9 801 1.00
3D2 :o1 •• ••••• •• 7 .&0 808 • • • ••• ••. • 1 .60
3E~9 •• .• • • • • • 9 .00 8 0 9 •.• • •• •• •• 2 .&0
SEPI ••••••••• 1.00 810 8.9$
..-eSA •••••••• 1 5 .00 8 1 1 . .. ..• ••• • :01 .95
''- I :01 5 A ••• ..•• 1 7 .60 812 ••••..• . •• 2 .50
"~7 •. ••.•••• 8 .85 8 13 ••••... ..• 7 .8a
.. X150A •.••••• 27.60 8 14 • • •.••.••• 3 .00
4 X6ooA ••••••• 7 0 .00 8 1S • ..• •• • ••• 2 .2&
&BPI ••..•...• 2 .25 8 :01 9 .. ...••• • • a .oo
6BP4 • . . . . . . . • 2.6 0 829B ...• • •••• 8.9iS
eAlt5 •.....•.. .. is 832 • •• •• ••••• a .oo
6 H6 • •..•..... .3iS 832.\ ••• • ••••• 11.00
636 • • •• • • •• •• .~9 836 ..• . .....• 2.~0
8SN701 . . . . . . . 8 9 837 1.00
7 CPl •..••.•.. " .05 8eSA . ••• • •••• 1.00
1 2 A1"'7 • •• •• •• . .8 9 8 72A .•. .. • •• • 1 .~0
l 00TH • •. •• • •• " .00 0:1.. ... . ....•• .10
2 ftOTH ..•..... 10.00 OiS5 • • ••• . • . • • .30
3 0 ..TL •• . .• . . . ".00 OSII •• • • • • • . . • .30
30..TH • ••••••. 5 .00 067 .•.•• • • • •• .as
31SA . 2 9 958.\ ....... • • .&0
....8A •••...•.• .8 8 182:1 • •. . .•..• .25
" 7 1 A •• •• •••.• 1 .0& 1629 • ••• •• •.. .2 0
K V6 27 ••• •• ••• 1 ~ .OS 2050 •••••••• • 1 .1 0
717A • . • . • . . •• 1 .00 2051 • .• • • • • • • .7~

HOTE: : Sen4 tun amOUM with or&T. Vol• • etberwtM
'P<tdftfl!. "ltert.1 ,blpped ftl RR E:l:Ples,. IhtPP1tll ~
COD. CaUlorolana .dd 3 .. lliea tall: . AU I~ , ubJeet
to prior Ill.. ~lnlmum cmler ' 5 .00.

V&HRA 10 & ELECTRONICS
2033 W. V IlNICIl aLVD. LOS ANQIlLE5 e . CALII'.

(}fopt c-t P..... ItElIUlIlIe 0215
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transistor. Voltage values were read with a
vacuum tube voltmeter.

Figure 2d should help in understanding this
phenomenon known as tra nsistor action. As
previously mentioned it is attributed to cur­
ren t cond uction by holes, which may be con­
vidcrcd as positively charged particles. Changes
in the e lectron now in the em itter will pro·
ducc an injection o f holes, or positive charges.
An y variat ion in the number of holes from the
emi tter will vary the q uan tity of holes moving
<)11 to the collector layer, via the base. In o ther
words, a battery potent ial. or a signal voltage,
impressed aero the em it ter-base circu it will
determine the supply of these positive charges
that pass through the junctions of the ger­
manium crystal. These positively charged par­
ticles, or holes, are na turally attracted to the
cottecior because of the negative bias at this
poi nt as su pp lied by the battery 8 2. The posi­
th"cly charged holes in the vicinity o f the col­
lector attract add it ional electrons to this area,
whi ch results in a lower resistance path and in­
creased current in the collector circu it. I t may
he said that these holes permit electrons to
move more freely from the collector ju nction
through the base of the gennanium structure,
thereby contributing to greater current flow
through this path.

In checking back it will now be seen th at
the familiar concept o f electron theory may be
applied to the illustrations given in Figs.2b and
2c, ou t in order to explain the cond ition of
curren t gain resu lting in Fig. 2d, the add itional
co ncc pt o f elec tr ic cu rrent conduct ion b y means
of " holes" or positive charges must be vis­
ual ized .

. Transistor Testing

Incidentally. the test setup shown in Fig. 1
has proven useful in testing the condition of
transistors. A C K722 wh ich had been subjected
to overload. due to a short circu it in a tran­
sisto r device. was checked with this setup. It was
found that under the same operat ing oond i­
tions as d escribed previously in this article for
a good CK722, the collector-base curren t flow
of the defective CK722 was only 75 microam­
peres instead of 500. The emitter-base curren t
was normal, indicating that d amage must have
resulted in the collector path when the short
circu it occurred.

Figure J shows the three basic connections
for transistors, both point con tact and junction
t)'pes. At the top is the grounded base con­
nection , below is the grounded collector ar­
rangement, and just below tha t the grounded
emitter configurat ion. Shown also, bottom,
is a symbol tha t is somet imes used to indica te
[unction transistors, o nly. It will be noticed
that the arrow points away from the b ase rather
tha n toward it as in the other figures. This is
because there is a d ifference in the direction o f
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edited by A. SChure ,
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base current now in the two types. Base cur­
rent in point contact type flows into the base.
In the junction type, base current flows out of
the base.

Numerous experimental and practical appli­
cat ions of transistors are being published by
leading magazines. T o become well acqua inted
with transistor action and circuitry it is strong­
ly recommended that the student and experi­
menter construct and operate these various de­
vices and study their behavior. It is well to
add a word of caut ion in this connection. The
tran sistor, although rugged and of long life
when correctly employed in circuitry, can be
very easily ruined if improperly handled. Cor­
rect supply voltage polarities must be strictly
observed. Heat transfer to the crystal structure
mu st be avoided, and the opera ting ratings
recommended by the manufacturer must not be
exceeded.

The transistor art offers a virgin and ex­
tremely intriguing field of experimentation to
the stude nt and electronic investigator. It is
hoped that what has been offered in this article
will contribute something in the way of assis­
ting those interested in th e principles of tran­
sistor operat ion.

YL's FREQUENCY

(from page 30)

elube and DIC of the d istrlet that haa the lar~t In .
crease. This will run September throua-h Ma7-.o Jet·s
an brins in some new members,

A new ed ition of the YLRL CaUbook (tint publbhed
In 1949 ) is p la n nl"d for publication at the end of t he
membership drive.

Another bis pouibllit y is a YLRL National ConTention
at Loll A ns el... next June or July. Suret7 this year wUl
go down .. a bic one in YLRL·s history I

LARKs
At their J une me-etlnc LARK membere ejected new

omcere, who will be insta lled in September. (No club
m~tincs a re held in Jul7·A uItUL) Takinc OYeT for
the cominc ,._ r will be W,YBC. Gloria, prnldent (s_
above); W9SrX. P etr..r, vice president ; WtYXK. Rita,
.ec·,.-tR..urer; WUI " C, Glad,.s. publicity chairman;
W. TlHZ. R~al"J' , editor of P inh'at hus, and Novice
repreeentetfve,

I n Ma y the LA RKs weJcomlfd f ormer d ub mftDbeT
Verona. W6ZUD (e:J:. WN9QYG) . with a lunebeon.
WgLOY. Cria, wa. bo-.tft•• with all the prIll c:ontrib­
utinc. Also in M. y , ma ll7 of the LARK mem.bera attend­
ed t he fourt h annual s el-towether of the 9th d iatrlct YI..
in Mliwauk~. The eon ven t ion broucht toa"ether th_
Yl.. : W5ZU D. Verona : W8ATB. EBther: W g·. GMT,
Lenore, nUJ . Ms ry : LOY. Cris: SPI, Marce : SYX.
P eKlI')' ; ZAD. Alma ; QMA. Dorothy : OM"Z, J _nn... ;
YWH, t: \"e l,. n : LRT. J "ulie: YBC. Gloria: VCE. Bett,. :
A YX. J adr.ie: I K8. Edna: ZHA. Ma rian : v,"YJ . Flcrenee :
SJ R, Bernice : YX K. Rita : BCD. Helen : WpJKZ. L,.dia.
a nd ten u nlkenst>d YUi. T he LA RKS ha ve a ccepted the
task of spoh80ri ns the W9 eonveneton at Chicaco nftt Yftr.

Chicago YlRl
At their June meetinc also the member. of t he

Chicaco unit of YI.RI. elected new officen . to take over
in J u l,.. Wt S. :Z. F.1 nor. waa e Ieeted p reB'dent; W' SSL
Shirl~n. vtee I.r Ident, a nd W ' GMR, Grace, .ec.:r~

tn-aaurer. The dub r ecentl7 dt>dicated ita own dub
s u tion . w ,n Jo;(j. Loeeted a t Gompen P ark Fleldhoulle.
it now eon. illls of a 2-mner station do_ted b7 Motorol..
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Bulle t in N Q, 46·A_"'Bonto m
. BX"' Crylloll
Bull et in N o. 44 ·B-Amateur,

Standgrd Freq uency, Sh ip.
To· Shgre , gnd TV Service
Crydgll

ERIE. PA.

UNION STAnON BUILDING

TECHNICAL lITERATURE AVAILABLE:

~tdetf
I!ECTRIC COMPANY

'ley is your dependable crystal so urce­

Company that for 24 years has been

Icing craftsmanship a career! l1f:n
miniature crvstal uni ts to reference-
ndards mounted in ovens , Bliley

crsh ip in des ign , development

tl prod uction has been proven by

il icary and commercial usage .

SK
We've done it alrain-yep, a not her new QTH I Early

in July the OM was fortu nate e nough to Ird a house
at Towaoc where be works, so here we a re. Once a Ka in
we'll have plenty of space for H am gear a nd a nteRnu­
and we hope n o TVI, So we'll be looktng fo r you on
t he ai r. 33, WftS CF

(from pag, .28)

NOVICE SHACK

themselves. Io'urthermore, by m E'Bsu r lng voltage at dlf­
feren t positions bet ween t hem, It will be d tseovered that
it variee In a smoot h curve, w hich is called a stand inlr
..... . ve, (Sl!"e Filr. 3.)

The ratio betw een minimum a nd ma ximum voltaire o n
the line is ca lled i ts s ta n d In... weve r a tio (S WR ) . SWR
ca n also be delined In cu rrent ratios o r In impedance
r.tios. AU e ive t he lIame enewer,

Referrins: to the S \ VR chart in the H andboc k, we
find t h at a 10 :1 S W R on a line t hat bee a bout 0.2 db.
leases when m atched will increase tbe loesee an add i­
tional 0.7 db. A nd aa 0.3 d b. lOl a will be Increased an
additional 1 d b. As a I-db. power loss r es ults In a
barely detectable loss In slen a l s t r eneth, the losst'll intro­
duced I;y oper atine the 300-ohm line in t h is ma n ner are
tolerable on both ban ds. A line lona'er or shorter th.n
100 feet would have proportiona t el;r h igher or lower
loesee.

On 3.5 Me., the mismatch with RG-58/U cable will be
only 53/30, o r 1.4 to 1 : therefore, its 101l8e8 will not be
measurably h1Kher than if i t were perfectly matched.
But on 7 Mc.. the m ismatcb wlU be 60 to 1. AI a re­
ault the normal t088 of 0.8 db. per 100 feet at thla tre­
quency will be Inereeeed an estimated 8 db., meanln&,
that a bout 90 per cent of the power f ed Into the line
will n ever rl'ach the antenn a, a n d w ith h leb power. the
line would p robably " burn up,"

Otbn linet; and a nten na impedances can be I lmn a r ly
analyzed. Jf the additional 1088 eeueed by the mlsm.tch
does not exceed 1 db., the m iamateh ca n be toterated,
provided the r esulting current and voltage pub do n ot
exceed t he raUng of the line. I n round fii'urell , the lal!'t
factor reducea the maximum power a line will car ry
aa f ely by 70 per een t every t ime the S WR la doubled,
For purposes or eomparison, the smaller transminlon
lines will l a fe ly ca r ry a bout 600 watta when properly
matched ,

The previous dtseuseton assumed t ba t the antenna was
exactly resonant at the opera tin g f rl"quency. Jf it is
not, it will introduce a r eactance Into the line that w ill
increase tbe SWR a nd will move each , voltage minimum
or maximum closer to the antenna (antenna too short)
or further from it (antenna too lona').

T he term eteereteet lenlrth La of ten used in d lacussine
t ransmission lines. Beca use radio waves do not travel
as fut on them .. they do In space, a wave does Dot
travel a s far In one evele on a tranamission li ne as It
would in free space. To compensa te for this ract, free­
Ipace lens:ths a re m ultiplied by a veloc lt y..gf-propa a'a tion
constant. Thia gives the eq u iva le nt line lengt h . ThiaJ
constant il always In cluded in t .bles e ivina' da ta on
varioua transmissi on lines .

Incidentally, you can t ell If a transmiss ion line h aa
liltandlna'" waves by ch a n a'in a' Ita Jena'th a few feet. If
doing 10 r equires chaneing antenna coupli ng to retain
the same transmitter input, the line baa stan dina' waves.

News From Novices' Shacks
Karjorie Heas, W NU'C C. of Hammond, Indiana,

writes: " I received my Heenee after perhaPI two JIlODtM

·nd ",ill IIOOn h..... aD an-band tranamltter. Aetl••
dub memben are W9FRO, MYC, SPI, SSL, SEZ, GME,
AYX, RXY, BCB, QV, R GK, TIX , OTM, OTO, and WOI.
F iv. ot bers a re workinK toward Hcensee a nd t he d u b
planl to hold "lrular code and theory c husles f or would­
h.. YL8. W9GM E, Grace. has been award...rt a $aoo
scholRrsh lp on televisio n tec h n ical practice to t he North.
west R. di o a nd Televi sion School. The school is openinl{
It Ch ical{o office a n d Grace will probRbly use t he achola r ­
s h ip t o brush up on h er r a dio t heory.

s........... 1954 • cq • 61



Help Wanted
Each month CQ lists those names and

addresses of prospective Novices and
Hams needing assistance with code or
theory. To have your name listed, please
address your request to W9EGQ, 385
J ohnson Street, Gary 3, Indiana,
Steve Sha ft'rr (14). 44302 Third Street. Lancaater.

r:alif.
Edwin· W inrl (16), 3771 Dover Place, Loe Anl"des

39, csur,
Larry Benfi eld (15) . Route _I. Mt. Villa , North

Ca rolina.
Eddie Golembolld. sr., (13) . 251 North se., H id·

dletown, N.Y. Telephone: 22081.
Ed Lafreniere. 5215 Hollywood D rive. Deeatur,

Ga.. Telephone: EV 0332.
Sam S uas ma n, 6084 Jeanne Ma nce, Montrea l A•

Que•• Canada , ia organizln2 a club tor l:JW L'.
en and would-be H am.s.

(from page 61)

ot study of code and theory. My 6AG7-807 transmitter.
I-tube receiver, and monitor are all home-made, Nat.­
urally. I had help. Blood. aweat. and tee re fumlahed by
WN9EWG and soldered joints hy me, and not one eold
joint In the lot I The receiver waa built primarily for
practical experience and &II an aid In learnin~ the code.
It haa continued to find use a. the ~Iar atatlon re­
ceive r , It ia not the Ideal r eceiver. but I have made
some thirty contacts in five states (eonfirmed) with it.
TVI keeps my operatine- time down: ao I don't know
just how well it mhtht do •• • I'm atlll aurprised to
find myself involved in anythlne- 80 f a r removed f rom
the usual feminine hobbies. WN 9EWG, who &,ot me In to
thia. insisted that it's fun (true) and 'you can do it,
Ma I"i'e ' attitude. (Still in doubt.)"

Bob, W N4ZTW, reports from Jacksonville. Fla. " M y
license ia about to expire, but I have had f un workinlt
26 states-all of the eeetem states, except aome of New
Ene-land. My transm itter Is a TR-75 a nd my r eceiver ia
an NC·S8. I'd like to hear f rom YL'a 18 to 19 yearl old."

Lloyd. W SAOV. Lafayette. La., has not wasted a ny
time either. "I have juat received my 'General' a r k!' 10
mon ths &II a Novice. In t hat time. t worked 41 Iltatet"
Canada, Puerto Rico. Cuba, New Zealand. and Hawa ii .
all on 40 meters. I use a Globe T r otter transmitter run­
nin&, 40 watts. and So40 and BC-224 reeelvera ••• I a m
16 yean old and am Ip t he eleventh e-rade. I ha ve a
ze-w.n.m. code certifl..te,"

Ron. W 3VLL, gives a ew. of Interest, to prospect ive
amateurs around Baltimore. "I notice the trouble m an,.

(ContinlUd on pD&e (4)

fellows have in Jearnine- the code. I would like to ad·
vise them that my &"()()l;. triend AI Bowen, ex-SKH . Is
~l\Iin~ to t ea ch all Interested parties the eode a t no
chal'R'e. Just atop by any week nlgnt at 1723 E. Oliver
St., Baltimore. Md.• or telephone me a t IlJ-6-9109."

Frank. WN4.DYV,/W4.DYV. Peterebura, Vlrain la . OllA
a i'oa1. "I have had m,. Novice and Technician licenses
for three months now and have worked 30 .taws 80 f a r .
I'H probably never do it as a Novice with my 35 wetter.
hut my Koal ia to work all statea. I can work both 3.7
M~ and 7.2 Mc.• but I can't see that 7.2 Mc. fa an,.
better than 3.7 Mc. for DX. I've yet to hear a foreii'n
ama teu r in the Novice bands. Just f or kicks. thoug h,
I 'd like to t r y a schedule with a California station. I've
heard plenty on 7.2 Mc•• but they never a nawer Dl7 ealla."

Jeff. WNIZXF. of Providence. R.I. , Is 14 yean old.
He writes. "I have been on the air only fiVe da,.. wit h
Il 7-watt rig and a 120 foot antenna. and I have wor ked
4. s tates" · H e then asks how to eet rid of key clicka, but
included no eddrese In his letter 1

"Shack:' W 2HNG. makes an a nnouncement that ehcu ld
interest an bfo'tinnlng am...teurs In the NYC a rea. "I
have arrana-ed with the NYC Board of Education for
a tuition-free ecurae In practical tranamltter eceetrue­
tlon at the Queens Eventng- Trade Hhrh School. AppU·
ca nt. mUlt POtisesa at Jeaat a Novice license (or equlva·
lent) and be 17 or older. Applicatlona must be- In m,.
ha nds before Oeecber 1. Send them to: W 2HNG. Bos
lSI. J a ma ic" L. I., N.Y."

Steve, WN7VEW. Provo, Utah. ..,.. : "I ba Te been on
the Novice banda, without mlulnll" ada ,.• • ine. J anuary

Supe r DeLuxe
wrm ADJUSTABLE

MAIN" ,nUNG
AND OTHER

CREAT
FEAllJRES,..

GOLD-PLATED
-l ASE TOP

529 . 9 5

••• ,tJu e4c

YO UR SElF
• Iumlnum · b r••• ·.t••1

to 2 4 Inc h •• wid.

-' do;--. A • •. ~.rk.r

Sheel Mel al Folde r
Save dol la rl l- for m you, awn brackets, boUI, and
ell_1I1I 10 exac t , ellulr_ anb with tllil hlllh·quliny
brake, Porta bll , )1st , IlGI .d__ "lIIult" for ....err shop.
.chile ' . and ,abor.'o,)'. · P rlee: onI' $ 12.85 poat.,ld,
lI i oped d ired to YOIl from England by 'lUt parcI' POIt .

YOU Pl Y I m l ll duty ehargl (a bllu l $ 2.001 on .". .....1.
OR , $ 1 4 .95 duty·pa ld, F .O... V l r l ln la warlhou1l.
Order t odl )' . r wri t . for detl ll i.

P RESENT AT IUf. MODEL
Vlbropl~x p..-nte t he tint really e~ contnll key. An
-.djllsta ble m a in . prine permit. operator to aend 11(J",,~r
or faste!" a. d ealred.- N O·more m uddy .ienal• • • • no aacrlfice
or .lartaI Au"lily~ulll a ny hand IJr any I tyle of aendinll: . Free
of arm t C:llIlon.'lllSetod . ~a.ti l)' ''' preaili n« a b utton . Pnised by
oPeritlOn and. beClnn~rll Bll k~. Try t hl_ new Vlbnplex keyl
Vou'lI be dei1l:btCd. Other _ Popular Vl broplex ke)"l frorn
'HUJG gil'. AS JVUI' dnlc or
THI VIIROPLIX CO.. INC. W BrA d..,. No r. S, No t .

Professionally Engineered
Amateur Priced

V ALENCO 140 R.F. UNIT
• 180 WaHs Ma•. t 140 W . if amplitude mod ul atea)
• 3.5 throug h 30 MC
• 6CL6-5763·P. r. U. 1 6146',
• Cryst.1 or Your Ext.rnal VFO
• Compl. tely Shielded Against TVI
• Pi Network Output

Kit $74.50 Factory Wired $89,50
Power Supp ly- Kit $54.95 Wired $64.95

for lutt h., Informa tion wrlt.

VALLEY ENGINEERING COMPANY
Box 2. Los Ala mos, New Mexico

AMAZING NEW VIB ROPLEX

I
TELVAC. Dept . l1-R. Box 6001, A rl ingt on 6 , Va.

,,
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Coming Out This Month
The FIRST and ONLY COMPLETE Handbook

on Hottest Thing in Ham Radio

"SINGLE SIDEBAND TECHNIQUES"
by Jack N. Brown, W3SHY, ex- W40LL

This book was carefully planned out by the
staff of CO to provide both the newcomer
and the old-timer with the full dope on SSB.
See our cover photo for an example of the
advanced design equipment fully described

in this book.

Order today-your copy will be mailed
directly to you when it comes off the press.

la<k .... a.__
WlSM'l'

$1.50 per copy postpaid

(_-. ,.. I.. ", f"" II .....
btrc.. T,...,..,l!tl \ bl~_, 1.\, r.....

At the same time - why not order the

"Radio Amateurs' MOBILE HANDBOOK"
by William I. Orr, W6SAI

the one book exclusively devoted to the subject of mobile

installation, construction and operation. ONLY $2.00

Ask for either bOOk 6t your i_Db.t o r
radio pa rts dlstribvtcr-e-cr USe the ce uIKn
below for prompt service from the publishe r.

•

r---------~-----------------------i
I CQT.' I
I CQ Magat ine I
I st We.1 +4th SI.. New Yo,k 3b, N.Y. I
I I
I Enclose find $ fOf wh ich pl. cn e l end me copies a t th., I
I " MOBILE: HANDBOOK" @ $2.00 N c h. I
I II lend m· copl.. of " SIHGU SIDEBAND TECHNIQU ES" e $ 1.50 H ch I
I as l oon a l It Is printed. I
I II All Ne. York City purchase'" plea•• add 3 % l a in t ax to a boye It em.. I
I I
I Hame I
I - I
I S"_ I
I II CIty Zone Sta te I
.-----------------------.---------_-l



(from fog. 62)

6. MORt "tat inn" I work ga y I am tbet r firflt Utah con­
tact, I u lJeratf> nn 7185 k c, with 75 watts input anrl 0 11

:1735 kc, with 20 watts input, and will be R'IBd to work
a nd sen d a card to anyone n(·."dinll Utah. Incidentally, I
hope that KL 7Un sen ds me a ca rd. "

Bud, W S .J F fil . Clearwater, Fla ., saYII: "In 3 week s on
the air, I' ve had 57 contecta (one YL) with my T R-75.
%-wa ve antenna and 8 -40H receiver. The other day. I
was chatting with a station when a VE'ry bad noiae
enme on, and I cou ld no lonller copy him: so I told h im
80 and s igned. I cou ld just barelv h ea r him come back
under the noise. but from what I could copy or h ill
transmission. he wu vJ'ry bitter ahout m e signing off
with h im. I should think anyone would be glad to lI ig n
with Il s ta tion who could net copy him I"

Dick , W N3lDt;. Beaver ,"'ails. P a •• reports, " I have
been a Novice 28 days and h a ve worked 27 states a nd

---- \.-•.-.- - : ., :: :: ::: :: ..t · ·:: ..::. ... . .. .,.
'1" :~::::::::::::::::::::::::::::::::::: I..:: ::..::::.... ., ::..: : :. -''::: :::: , ,..", • • ••• •: ..:............. • Ine. I:. x.e l . e T . J1.. '...._.....::'{,.~. I

H ~il ••,•••",1)11" . _

New 3112. 6 and 9 KC tertiary I.F. system with TNS
sq ue lch kit by Sherrick Products, a factory proven
accesso ry for the ultimate in noise red uctio n. Com­
pact end com pletely se lf contained wit h a built-In
6 and 12 volt power supply, noise. limiter, BFO,
speaker, RF g ain control and T.R switch. It sup­
plies filtered A, B+ and AVe for the ecr.va -t e r,
C e re blned with e converter t he Mcbll-C elver is a
dou Lle convers ion supe r-het d esigned especially

for mobil e use.

NEW -IMPROVED Model liB"

3418 W. Pice Blvd. Los Angeles 19, Colif. Marg e, W N9FGC , is still surprised to d iscove r
t ha t she is a Ham, but she's very ha ppy.

CQ MAGAZIN E, 67 W. 44 t h St. , N ew York 36 , N.Y.

Keep Your Shack

Neat

tvith a

$7.95
•

in U. S•• Canada

and

Pan-American

Union. Oth en .

$ 1.00 mor••

BOUND
VOLUME

Y ou'll appreciate the handy

convenience 0 1 t h is com pact

volum e 0 1 the 1953 Jssues 01

CQ Mag a zine handsomely

bookbound In fan colored

cloth • • • distinctive gold l oll

letter ing em bossed In a black
panel Ifrll) • • • ava llabl.

NOWI

-

two Canadian provinces, but I'm not satisfied . I wa n t
to try 21 Me. now. My transmitter is a Globe Scout 40 A,
running 60 watts, and the receiver is an S-3SC, with an '
NC-98 on the way:'

Bob Yates, W N ..ccn. 7 Victory Dr •• Sumter, South
Carolina, w orka 3.7 Me. and 7.2 Me., but being a 'D X
hound,' likes 7.2 beet, He .....culd like to h ea r f rom
ctheee in hiB vicinity interested in fo rming a radio club.

Cletus, W N"3WUA/W3WU A. 68 East 8th A ve., Clarion,
P a. , claims : "I'm one of t holle fell ows .....ho have to
ma ke with the sweat and tears fo r a Q80. I n 6 mo nt h s
cperatfon, I've gotten 10 eards out of 19 contacts in 5
stetes. The transmitter is a 6F6 /I625 that runa bet ween
10 and 25 watts, when it feel s like it. T he receiver Is a
souped-up S-3SC ••• Onee, I copied WN8PUC'a address
incorr ectly. and after sending a couple of QSL cards, a
YL se nt me a postal card , wanting to know bow I got
h er address and why I kept eendtna her ' r ad te ' earde .. _
If there are any teen-age Ha ms a round here. please d rop
me a card:'

W N80JR 's BUggetltion that .....e have a fr iendly com pe­
tition t o d etermine the ag~ of IIOMe of our older Novices
h as brought out the following additional ent ries : La rry,
KS 2GQA. 55 : Bill. W N"SON" P . 54; Lou, KS 2GQ O. 41.
Bob , u·KN2DLC. 41 (Bob ill aweat tng- f or bill Gener-a l
now). And Hen ry. WS 3YGK. 60. an engineer on the
Pennsylvania Railroad. Are you one of the young-sters '!

Last month, I suggested that, when writing to the
Novice Shack, you addressed your letters to me in
Gary, not in care of CQ in New York. Otherwise,
there is a delay in my getting them. However, if
you do have occasion to write to CQ in New York,
the correct address is: Cowan Publishin g; Corp.,
67 West 44th St., New York 36,· . N.Y. Without
Cowan P ublishing Corp., or CQ Magazine in the
add ress, your le tter will probably come back to you
or end up in the "Dead Letter Office," becau se the
CQ offices are in a very large building, containing
many other fi rms and publishing companies.

Until next month. 73, Herb.
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Model SR-90R-Model S-90R Li.t Price $26.50

In C.o_d.: Ca nadian Ma rconi Co.. Toronto. On l. &: Bea n ehe
Ellport : Ad. Aa rit'ma. IM'•• 8' ll road Streoet. N t'w York 4, N. Y•

925 17th Street H,E., CedClr Rapld . _ 10.... 0

SR-90D Li.l Price $29 .50Model

It has everything you need-superior voice reproduction with
either a ca rbon or d yna mic inte rior-c:onveni enf operation with
hoo~ for han ging and brad et for wall or d u h mounting-it's
built to last and perman ently plated for years of satisfactory
use . And a ll t hese Turne r adva ntages are yo urs a t a tru e
velue price . •

~Iod t' l s n.sen Carbon 1Iu OrST puah- to-talk sw i tch , normally
open , one pole in microphone ef eeutt and o ne pole in exter nal r t'I. ,
c irc uit . • -ccuduetor, unehlelded Rolled Kord (11· reuacted--5' ex­
tended}, Alao available with puah-to--talk . on-ol! sw itch onl, and
2-conduttor. unshielded Koiled Ko r d as Model S-96R. R esponae :
200 to .,000 c.p.a. Level : --42 db. 80 ohm nomi nal DC resiatance.

M..d el SR ·,O l) Ilyn a m it:: Sam~ &,enf'ra1 a ppea ra nce u SR-90R. Reo­
IIU)(Jnse : 200 t o 9,000 e.p.s. Level t -48 db at high impedance.
DPST puah-to-tetk ewtteh , nl)rmally onon , for on-orr control of ex­
ternal relay circuit. 200 oh m Im pedance ha s a-ecnduetor , 2 shlefded,
5- ft. attaehed cable , H igh impeda n ce h as 3-co nductor , on e ehlelded,
attached 5- ft. Btraia-ht eable,

New! SpeciallyDesigned Mobile Mike!

TH E T U RN ER 90

THE TURNER COMPANY

•

~ ~
"-...~

• O:::N Til ANT ALERT
• • All Deparrrnente Can Now ~i8 I e~ 10 ~ -Vita l Messa~e

MONITORADIO (or a thoroug,hly - Nattorr ' e m ost'com?lete line o (
coordinated 2-way com m u n tca - m onitor rece vera. :,
tlon syst e m , - Crya rat c o n rr led runable for
Now every m ember o f every de- =;Ire~I"F FM munication
partment can h ave radio corn- _ Mobile o r 8ta tlo n a ry receivers.
muntcatton (or ae little as $49.95 _ Prices 10 meet an)' budget.
Write toaav jorJurther information. - Cer ti fied for civil defense use.

MONITO RADIO RADIO APPARATUS C O R P O R AT I ON
55 North Jersey St • • Indianapolis, Ind . Phone: ATlantic 1624

NOW••• Single-Sideband for Everyone!
Other Famous Items:

HETRODYNING V. F. O.
TENNA - SWITCH

SPECIAL SSB COMPONENTS

Write for lileralure

~'.0. aQl "J ......rowo<. . ' SCOllSM

. ......'01( 1_ " Of "'l~ l u n -ooooc: 1_ '"

Up to 50 waH. oulput.
Fixed or mobile, 6-12v fil.
SSB, AM, PM or CWo
9 me phasing circuit.

Less power supply
and tubes,

Kit 574.50
Wired & tested 592.50

"Plltisenulsfer - Jr. '
- -

•



UHF TRANSMITTER-RECEIVER
APS-13

Sept Special!
$3 9 5

ARB NAVY RECEIVER
1 0~ to nOl\O KC. "'our Oa rnb , CaUbral tod DIal. LF-S h ip.UC
-80 '" 40 Mel.r Com plete "tUI T uhet and O, namoUlr. For
24 Volt ot)ll'raUon : lI'u l lY II'Onrll'n ed UI 1 10 V-12 or 6 Volt.
S lae : 8 V.· I: 7 V. " I: I~ V.". EJ:c.l lII'nl _d. $19.0 5with Iml'lllaU" . We lllht 30 Un ... .. . • • . . . ..•
DU 'l DIR ECTION FINDER LOOP A.I"L1FIER fOl" ARB
~11"1I'1" . With l a bel and )Gov . F.J:eell ent $19 05
oondtlloD willi ."hernalill'. W .lllbt 10 Un . . . . . . •

C.A.P. SPECIAL
BC-6 2S VH F TRAN SMITTER

F r ll'Q . r&nl:e 100- 1:16 MC. With modulation
l ee-tloa and .peed! am pll tl.er. Leu t ubel ..
I'r)'l ta ll . with conunlon do pe. U u·d. I'OOd
('I,n,Utloo. 59.0 5
( see Nor /53 CQ.) Wel llht : 10 11M .

ARC-S/R·2. 2-METER RECEI VF.R
Ih re II t h", 2 ' lnrlrr &uperh",t JOU h..e been looklnll forI
AlKolut r l, nn", of t he HL'ST &faUable lode, 1 Tun.. from 100
UJ I !'>H M:... . 10 four "",Ital rhanoell . IE u l l, lI'O..erted to
IOfllln llOul limine.) Tube II_up II .. follOW'&: 71 'IA-R.V.,
7 27 A- M I1.,. :I:- 1 2S lI7 - lIt and 2 nd I.F. 16 ,9 Jole .
EXCF.I•. COSO. $17.0 5
S H nec. /53 C Q for toflnr llon. W lI'l lIh t : 17 II... .

TG_34 PORTABLE KEVER
11:'i or 2 30 v " :'i0 t.n ftO ~I.. . Reprodlll"N . ud lbl. eode
pnrt lre u . nall . by u.. of l elf -f'GDtaJn«! IPuker &o:1.tl'ated b,
dlt -4&h1 rff'Ofded nn paper taM . AIIolI pf'ln"ldN k.,.lnl" Dlem . tor
fer use with hand k n . App1VJ[. '11: 4 G not.

524.5. 51 .50
BRAND S F-\\' . . . • USED . . • .

ARC-4 MOilLE TRANSCEIVER
1 4 0 ·1 1 4 Me . C.olllulet l with con tro l bol:. tub... 1 2 / :14 VIX:
1I)'l1a" lotor wllh l eh",matle. Thll It a Ip 8("la l eedue- 532.5 0
tllln fo r thll month anI,. . Llk!! n.... w t , 38 l~.

AT. TRANSM ITTER
25 we tt p lMoM-CW G tube traDlmln"r. F'T801 UIl'O'" ranl"tI 2 ·1)
M e . Two 81 5 IUM' In rlreult . 001 .. maduletor end nna I'
RF' output . Ideal f"f C .A .P . MobUI . I:'r~ll.nt 1'O",11t100 . wi th
tubeol. W.l.ht 2 4 Ih,. 512.115
LESS tuolnll u n it. , • .• •• . • . . . • • • ....•.

, GP-7 TRANSM ITTER
1 2 0 w.tt C W, 4 0 watt phone. ~ . 1) MC . ft t"he tran.mltter
.Ith 120 1'Olt ~OO "'" POwrr IUpnl,. . ThrH l \lnlne m,ten,
(»""ftI' Mlrter ,,,It"'I. Tran~mlttpr ,,_.. RO~ In IInll . 120 1'Olt
e-lInll' 1D000f . Wltb fJnCl t unlol" unit . I .F. !'{~ tubH 512 .95
In 11k.. rw" I'MIdltlon , W"l ltht 7 0 I"' .

GET ON OUIl MAILING LIST!
New Items b.lng ,ele.,N menthly

.t ba,.. ein o,ien !
New S.pte""• • , H"m FI.,e, New Ready'

SEND FOR IT TODAY!

ALL SH"TS. F .O. •. WHSI!. Calif. rM""'" a"l1 .. If!& ta,
2S~ " "Ilt re,u l rM. Spec ify I hlll" "" 1'''tr ueUIIlI anil A. D
S HII"P ING COSTS TO EACH ORO£R. All It 'lIlI I UlIj" t t,
111'1... 'I.' a nd ch n.. I f ,,1'1 11'1 "Ilh,ut "'tiel.

ARROW SALES, INC.
Mailing Alld rn.: lox JI78-Q. Ne rt h H. Uy.e e d . CIII I.
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" JUNKEYBOARO"

(j,om ".&< 3&)

the d istant printer. Because of the lack o f im­
portance o f this key its function is transferred
to the right hand l ey in the second row with­
out any opera ting difficulty. Since the type­
writer has one more l ey in the second row than
a teletype printer we come out even , In FiK. I ,
notice an additional key on the riKht hand side
of the top row marked "spare" which was left
in with the idea of some future use such as
remote control. You may remove this o ne if
you wish.

Installing the Conta cts
A p iece of :Ji" th ick Micarta (or other d urab le

insulation) is moun ted beneath the keylevers
in fron t o f the comb. This str ip is fastened to
the cast-iron base by two coun tersu nk 6-32 fl at­
head screws on each side. The contact screws
will be mounted o n this str ip . The simplest way
to locate the holes Cor th e contact screws is to
bolt the Micarta strip in .place, press a key­
lever until it touches the insulation and. with
a sharp penci l or scribe, draw a line on each
side of the keylever. w hen the strip is removed
a hole can be drilled midway between the lines,
for each contact screw. The contact screws for
adjacent keys should be staggered so that there
will be enough room Cor the nuts underside.
Figure 2 shows the strip with three rows of
screws wh ich permit ting the use of 10-32 brass
screws and nuts. T he rear edge of the insula­
tion should be almos t in contact with the comb
in whose teeth the keylevers slide.

Use non-slotted brass screws for the co n­
tacts or else file down the heads of slotted
screws u nt il they are nat. Be sure a t any rate
to dean the screws to remove any tarnish o r
lacquer. The bottom edges of the kevlevers
should be scraped and sanded so that a good
dean contact will be made with the screwhead.

One-sixteenth inch is a good compromise for
keylever motion, but you may use anything
from about }ith inch to a few thousandths inch.
This will result in an almost effort less use of
the keyboard.

The square-headed keylever screws (men­
tioned earlier) sho uld be adjusted so that the
" un iversal" contacts close a few thousandths of
an inch before the keylever hits the brass screw
contacts. The adjustment is accomplished by
holding down a key and screwing in the square­
headed screw until the " un iversal" contacts
close and then giving the screw o ne-half turn
more.

In the second part of this article. the author
describes the rectifying matrix he developed
for U8e with this keyboard. The matrix is a
device enabling the selection of anyone of 80
clements from the keyhoard. It is an idea that
h.. been used in computing machines for
many years, hut to our knowledge has never
been applied to Ham radio.-Editor.
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$1.00 on your CQ Subscription!
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Use the coupon for convenience . Address
to:
CO, the Radio Amateurs' Journal
67 West 44th St. , New York 36, IW.Y.
PI• • se en t er I'YCl'or su bscriptloft O l d .. .. fh . "em••
gi" en " .Iow. Our remitta nce Is en closed.

8 One I -y ea r su bscrip t ion U .OO
Two '-year subscrip tions, .ac", 2.50o Three I . year su bs crip t io ns." 2.30

8Four ,.yeo r su b scriptions, .. 2 .20
Five J-yeor su bscrip t io ns, .. 2.JO

i...J Six. or m ore , y.or su bscript ions. ea ch 2.00

Tite pr ec eding rof es a pply t o U.S .• U.S . ponenionl.
APO ond FPO o n ly . Elsewhere odd S1 .00 p er y_'
pe, subscriptioft '0' Pos toge .
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For Sale : Instruction:

S E L L : S-53A S46.40 ; Sonar SRT-76 (75 watta VFO / Xtal
II; NBf'M) $86.75: or . both (or S120. Write. WtZYE.
• 810 N. R a ndolph , ChlUnpahrn. lIIinoi• .
SX71 EXCELLENT CONDIT ION $175. T en-m etn police
transmitter wit h Sv nc in put GOO V 150 rna out put dyn a.
m oto r ' 32. Elmae: PM R 6A with Vibra pa ck ' 105. Factory
w ired Ebdico a-rl d d ip m et er $23. B&W CX 40A Butterfly
KW vllriable conden eer $ 16. \V8ZBD. 511 N. Warner, Bay
City. Mieh h:an.
HA LLI CRAF'TERS S-18 $59.95; 8-29 $40; 8-38 sa,us ;
S-38B ' 39.!l5; 8-40 n S79.95 : S-12 S59.~5; 8-76 $14 9.95 :
8-77 '79.95. 5RI0 $39.95; R -46 '12.95; National H Io'S '110.
HRO-Sr $119.95 ; H RO-! '125. x c i. io '29.95, N C-4 6
' 69.95, NC-H8 ' 89.95; NC-tOO 'is, NC-1 71 $139.96 : Gonln
6-1 0-1 6 $H.9S. 10-11 $ 19.95. Tri-band $29.95. Su~r--6

$39.95. 3008 $29.~5; RM E M e-H4. $29.95. D8-20 $29 .95.
VHF.152A $59.96. 4. 5 $99.96, HFI O-20 $59.95, 69 $84. .95.
DB_23 $39.95 ; Collinl 32V-2 $4.95 : Harvey-Wells TBS-50A
$79.95, TUS-60B $64.95. TDS-60C $79.95. TDS-50D '89,95,
APS-fiO $29.9 5. VFO $39.95: other W1~ !tt'ffiS a vailable.
Write (or latftlt l r.t to WIDFT. E va nl Radio. Concor d.
New Hampshire.
LYSCO 600 TVI proof t ranamitter &'ood eoe dluon ' 75.
Eieo 4.25 a.cilta.cope, new 14.0. National e RU modulation
seepe, never UMd. 118. H Not h VT VM , V6 120. Philip
Scbwt'bler. J r .• W 2ZHE. A leon'. N ew Yo rk.
1''OR SALE: EX Shl(tt'r $40. Mutt'r mobile antenna and
body mo unt. 110. 6V input, 390 V lit 250 rna dynamotor
$15 . 30-watt SO-m eter mobile ric $20. KW r ic . phone. CW,
80-40-20, enefceed , de-TVJ'd, complete $350. Meek T -60
$65. Victor model 40 16mm soun d p rojector $75. BC4.54.-E
80-meter eeeetver $ 10. N~ eeeh. FOB. Stencel, W4.PHY,
Eut lOth. w eet P oint, Geo~a.
SELL: Jo.:LDICO 60-watt tran sm itter TR-76 TV, and ac­
eom panyl nc modula tor MD-40P $99. Peter Shaw, W IYPQ.
Sutton, M......ChUHU...
HARVEY WELLS Bandmaater delWl:e eereened and Ill_
tered, UHd 1..... than 10 houn. with DPS power s upplJ'
'100. W2WDT, 10%8 J'etrereon Ave., BrooklJ'n 21. New
SELL: lIa lllc r a(ters S7' and I pea ker . 54.0. Masco ampli­
fie r, Tu rner U9S mike. meters, crystals. W2NBM, J ohn V.
Urban , 14.0-34. 11011" A ve.• F'1U1hlnc, N ew York.
SELL : S2V- I $376. AR88·D S275. -%lA teletTPe mldcet
tape printer 145, 12,000 oh m d.p.d.t, ula". (or 110 VDC
11.75. Bcebme autornatJe kt'J'ft' wit h McE lroy 3-ku tape
puncher for Mo~ Code $146: Collin. IO-J transmitter.
600 watt Inpu t, C W It pbene, $126. WANT : ART-13.
DY·17. ARN-7. APR-e. APN-t. Cash or trade. T om
H ow a rd. WIAFN. 4.6 !ilL Vft'Don Street, Boston 8, v . ...
RIchmond 2-09 16.
SELL: C;ystal callbratol'l. ueed in ART-IS tranlmltlen
(A T C) , require t wo 12SJ7. 200 ke. c,.,..ta l. $3.95 po, tpald.
w ith I chf"ma tic. Arrow A p plia nce , 38 E xchan lte. L ynn.
Maasa chUlJf!'tta. '
50 WATT, PHON E , CWo T RANSIUTIER with power
lupply 1£0. W BKSD. 217 W lbon. Iron wood. Mich i~n.

SELL : HT·!, ~il. (or BG-e0-20-10 extra 8 14. , $150:~.~L~""'==
"600," JO\ V. V FO. a ll bands, de-TVl'd. 10w· pUl filter.
like new $90. FOB Wa~u. W 9RQM. 929 South 7th An••
\Vaulau. W iaeonlin.
HARVEY WELLS w ith VFO $115. N C57 $76. WANTED:
HRO 50Tl. W6MJK , 8686 W elt Pico. LOll An'lteles. Call·
(ornia.
SELL : 1625, 1626 tubes '1. 00 each. Larry Roee. Mou nds,
IlUnoa .
TELETYPE-MODEL 26 (_ RTTY n eW'll. ~mber

1163 l . Trade m a chin e a n d HQ-129-X . both in n«llent
condition. for HRO-60. M.t-hine only l or HRO-50. W 9SFN.
1210 Ea,t Cou rt Avenul:". J etl'e reonvi1Je, Indi.na .

,. • elf) • September, 1954

P ORT A RTHUR COL LE GE. P ort A rthur. T exaa, pro-­
vidf'S t raininl' in radio. radar &: television n ec:_ a l'7 to
p... F CC exa ms f or pbone and tel. lteeneee . 12_14 m onths•
Start an" level. low t uition w ith boa rd " room a t COlt
In donn. Ad va n ced I t uden ts on-the-job K PAC (fiOO-wa t t
l tat ion) t raininc. App ro\'f'<! (o r Veteran• . W rite ."R~.

ia t ra r " (or cataloc a nd info. New cou rses I ta r t every
5 weeks.

OSL Car d s :

QS L SA MPLES. Reaaona ble. W 8QCC, F~rackville. Peen­
, ,, lva n ia .
QSL's S WL's. Sample tree. QSL P r ...... P &I8aic. N ew
J ersey.
QSL·s. SWL·,. Hhrh quality. Rtouonable pnef'!; . Samplf'1.
Write Bob T eachout. WIFSV, n o x C1 24 . Rutland. Ve-r­
mont.
QSL lam p le. IDe. PlfOnty s t " lea. W 4AYU. Box A155.

U mat illa, Florida. _ .=:=:::;T.C::-::::=O=:-;""
QSLe I "Am.rica' i Firat Cbctee l" lnte re.t inc ..m pl.... I 'c.
T ookt' r P~, Lak ehunt, N ew J ersey.
QSL'. Two Colora. U.OO hundrN."-'S;-.~m=.'JN=--r"o~,""'."tO.=mOp=-.
Ro.edale Preu. Box 1S4.i. AAhe r Stat ion. Little Roc:k. Ar­
kanna.
QSLa. "AMERiCA'S FINEST" Sa m ples 20c (refunded ).
Sackers, W 8DED. H olla n d. Mkhhl'an.
QSLa "Brownie" W3CJI. 8110 1 .ffi:=;-i.".hC.---;ACI"I.Co~to=wCnO.---;p"...,=-n=-_
Iylva n ia. Samplee lOe with catalOll'ue 25c.
QSLe . 1 Dl.tinctlon. J eolore and up. U ncle Fred. Box 81.
L"nn. P enoa"l...an1a.
QSLa the way "ou want them. S.mplea tee. V~·. PrtDt,.
7ft Juul. Hutchinson. JllnnftOt,a.

Ha mlest Announcements:

The South J ersey Radio A.noclaUon A n n ual U a m (eat a nd
Ptenle, SEPTEMBER 12, at National Park. N. J . Follow
S.J'.R.A. siJons In lrom Rt. 130 to Red Bank AYe. and tll.e
Delaware River. Help eel.brate our 38th birthda" by
brea kinc laat "ear-I reeord attendan~ of nearl" 600.
Brin .. rood. Free .ooa. plent" o( tables, pariUonl in e&M
o ( I howcn. Door pm"- fun , p m.. l or wbole fami17.
FuU... tse earoueeI, 50 ..inca• • lId..... wadinl' pool. Mobile
t ran sm itter hunu on 10.2 m l'ten. Special reooanition l or
oldest Iieensed Ham preHDL K!AA wUJ CO on all' at 11 :00
a .m. on 3.895, 29.00 and 14.5.4.0 M .e. from the l i te to taJJc
in the m obiles. RE!R'lltratJon $1.00 per (amlly In advan ee
or $1.50 at eate. Send check payable T he South Jel"l~

R adio Auociation. Inc. in eare o( n ob Bar bee, 223 ChNt­
n ut St., lhddonfield. N ew J eraey.
Kans.. H arn(eat. J"ohlWOn County Amateu r Radio Club
2 nd Annual banquet a n d RamI_to OCTOBER 2. a t Quh'ira
Lake Coun try Club n N r Kanaaa City . Mluou ri. Contact
J amel!l ee..ett. W0GL N. 750. Lowell. Overland Park.
Ka nSal (or In (ormat lon .
The Manehelter Radio Club is .POnlori ng the 1954 ARRL
New Enc land Divilion Convention and Ham(eat. Location,
I ta te arm0t'7, Ma ncht"lJ t f"r , N ew n.mpahlre: date OCTO­
BER 10. Contest., prlaN and .peakt>r s. Tiekt"ts ' 5.00 com.
p lete---'3.0 0 minus banq uet. Contart Cleo n e8 uchamp. 386
Rft"d St.. Maneheatft', N . H . (or ti~keu a nd hotel J"@lIe l'_
vations.
Greater \V..hinlrton A~ H am(eat sponsor ed by Waab.
Inl'ton . D .C. MobUe Radio ClQb. Sund.y. OCTOBER .,
P a Uladea Park. P __~tration tidets '2 .26 ineludlnl'
d inner. For tiek ets and Informa tion contact W 3MSU.



SURPLUS GN -39 -F DUAL OUTPUT

D.C. GENERATOR
#'

•

CAN YO U USE 1000
VDC AT '60 M.ILS
A 6 OR 12 VDC AT
25 AMPS !
Ma kes a FD ecuree of
power to oper a te t he
. yer . Ke aize H .m
rie in t he field for
emeryeney UIIe. GEN~

};RATOR ca n be
driven f rom (.n belt
o ( ea r , ( rom .n .uxil~

nary p olley on re.r
wheel o r by • d i­
rect co up led Eucline
eh e ln e.
A h usky Keneralor with man7 a pplieations. C.n
be driven by .n elect ric motor (or a dependebfe
pl.te aupply f or medium powered rig or ean be
used .. a heavy d uty battery cha ryer . A t r ull out-­
p ut they ma ke .n excellen t '(ast charyer ' for 6 VDC
('aT better ies. When directly coup led to • 2~ or 4 H P
lI:asoli ne engine Ii: ecuaeeted to either two 6 vde or
one 12 vde ba ttery the Il'ener. tor beeomee a com p lete
sl'if-lltarll na' unit that will furnish 1000 VD C fit 31J0
mlla &: 14 VDC (l 25 .m~ which will automat1c.lly
maintain the startinrr batteri.,.. and .1I0w their uee
as fil.ment supp ly (or the r i«. M.kes.n exeeltent
eme!'&'enty field unit for A M riKa up to 208 wat~ 4:
100 M up to 800 watta.
Th"e uniu were removed from brand ne.-w s u rp lus
MG.37- A motor e eneratcr K'ta. The output .t 2975
RPM iB 1000 VDC at @ 350 mils &: 14.15 VDC at 25
. mps. Tb~ .ttaehf'd control box contains hirrh &: low
yol tall"e eonreol &: overload ",la)"8. r ipple tUten . ft"' ld
rhl!Olt .It 0-25 DC. 2- round G. E . ammeter. The g",n­
er.tor Is 16" lone x 8" in d iameter, the a ttatht>d con­
tro l box '- 18- h irrh x j. wide x 5- deep, The . ppro:x.
welaht I, SO Ib1•• eomnlete,
\ Ve ha ve about 150 of the.e "POer. ton a n d th",y must
be moved. W f" h a ve priced them to cover COlt of han ­
dUnK and pu t ....a r ehouse ecee. Allowanees w ill be
made o n qu.ntity or ptek-up purchuee w here han.
dling can be mlnim ir.ed.
W e have a limit ed Ilupp ly of ,, - x " .. couplings. t f't'h
ma n ua ls Ii: I Pllre brush kl ta. We wlll Include on", of
each with t he lI:t"nera ton as lon e lUI t he ACl'MlSories
lASt 80 GET YOU R ORDE R IN NOW I

IN CR EA S E C ODE S P EED. New method. Free pu ticulan.
D. H . Rocen. GoUJ[h Ave., I vyland, P..
" RADIO CONST RUCTOR" 6-rnon t h trial IL2S, 12·menth
l ubscriptlon $2 .50. Abo 140· pa..e new book "Radio Control
for Mode l S bipe,. Boata a nd Aln:ra ft" : JlllPer bound S1.' . ,
doth boun d S2.10. Ma ke ch~k, payable: Gilff'r AhOCiatft.
P.O, Box 231, Grand Cen t r al St&.. New York 17. N.Y,_
18, 15. " 20 METER REAMS. aluminum t ubin... etc. Per­
for a ted alum inu m sh eet for I h i.. ldinrr. Radclitr' l . F ostoria,
Ohio.

KWick P a teh the OD(" hand phone paub. Still $101.'5. For
literature write : Erv Ru muuen. Box 612, Redwood Ci ty.
California.

P LASTIC SEALING of QSL CARDS or PICTURES 25e­
7ie f'&Ch, up to 6- X 7·0 Jamea F . Sch ut t. P .O. Box
152. Ua m Jlllh ln . 11Ilnola.
T ELESCO P IC ALUM INU M TURING 2- to %r , 158 w.U
a lso .835 wan etoeked, Ha n d,. T ool I n c.• P.O. 142. T ilton,
New H .mpehlre.
BEAMS, nail R..a r in c Rotary H Pad's and components.
Sen d pos.t card fo r liu-raturfO. Bernard Bel t , 631 15t h Av~

nue, Menlo P a r k. C.li fo rnla.
PASS AMATE U R T H EOR Y EXA MS. Ch("('k yours",ll with
sa m ple FCC.type questlona A Novice" Kener.1 elese-exem­
Ina tiona. All for o nly SOc. Am..rican E IK-tronies, 1203 B ry­
a nt A ve•• New York 59. N.Y.
REPAIR on all ma k es o f T EST E QUIP MENT , and k it
construction. I ta r t lnK S~tember FI Mlt. Write f or f ree
Information. 8 1Ke low E lt'ctronle.. 135 North P ioneer Road ,
BeuI. h . Mlch le an.

SKIPPY SE"ITLE. W5DAS. ~Jl. insurance in Da U... 1r9..

29'0 Elm. PR-4IU.

R ATES : 25~ pe r wonl pu In u "tloD for e.nuner.
ria l h Ull ln ... . re'D b ation a.

5e per word per inl ertion tor In41yldaala
on a non -l:anun erc ial bui• .

CL OSI N G D AT E : S. .. t embn 25, ro r the N ....Hn... r
"'Uf.

I\fA IL : Your t ,. ltt-writt", npy w it h full n mittann
, h ou ' " I.e I. nt t. CQ Ma euhu. 67
W Nt 44t h s e., New York 31. N.Y.
A UlI'n tlo n : J eanne Co GiII• •pit' .

NOTE : Th. rtr-clurt . a n " M rvicN ad,.,.rt l" d In
t h b eedian are n at &,uarant ..d b,. t h e
p ubli. h.r• • f CQ.

•

Miscellaneous:

ELI MINATE TVI I S hield ,.o u r riK. X *26 ..a Ke h_ vy­
plated bris"h t steel. Perfor .ted 115 *53 h oll"l per Inch.
Easily cut, f ormed . nd solde n'd. Sh~ 20- x 2S"'. T wo
f or U .50: five for $6.50. J)OItpaid. W " t of MiP.fl issip pi 25c
extra lift shl!oet. Sample for 10e In II tRmpS. Dept . 12. Re­
p ublic T elevis ion. I nc., Damon t . N_ J 'e",ey.

CLEARANCE
PRICE
f.o.b.

ONLY

25'f" .... IUl C.O.D. order

Trading Comer:

TRADE : Leiea camera f or tranamittinK eear . Dr . E. P .
n-d, 1422 South Tyler, Am.rlllo . Tn...

EASY TO LEARN CODE

ENDORSED BY THOUSANDS '
The In,truct oir.ph Code T_ eher l itC1'•
any talr.ea tbe place of aD operator-tD.truetor
and enabl" anyon Ol' t o h:a rn and ma.ter code
witbout further allailtance. Thousand.of . ue_
oeaUul opera.ton have " aequiroed t he code" with t.be Inltructotraph
5y.tern. Write toeSay for full part.iculanand. COf1YCflien t rent a l plana.

I t b ea.,. and pleasant t o Iearn or In c.Tea1if'
_peed tile modern -.y - .lth an Inltrueto~Lr:rb Code T etlchC' r . EJI'~Uent for the

nner or .d.van~ Itudent. A <l.ulck.
practical and dependable method. Available
tap" from Mcl nner'_ alphabet to typiC'a1
_Eft on aU .ubjttU.S~ ranee 5 to 40
WPM . AI_ Y' ready. noOR M. beau havina
someoDe: Ifttd. to you.

NOMINA L TRADE-IN will brin .. 70U $90••llowanee on
n ew narker " Willia mson t rans m it te,.. or Coueerton e
T a pe I'ffOrden. 160. on new Viking n. $40. on VikinK
Ranc eI'. or Elm.e AF-67. $30. on EJmae ~ivers o r Pen­
tron T.pe reeorden. 20% on Lanslnrr. St!f'Ph",ns. Fisber,
etc. hi-fi compon~ta. TELCOA. A lo urelee Dome, M.1ibu .
Californ ia. Tel. : GLobe 6-2611.
W IL L SWAP OR S E L L : New R8U 2 Panapter. nenr
oed. 1150. Motorola T 6920A t en·meter mobile eom,plete.
ru,d7 to operate on 28,800 ltc . 140. G FH m obile or fixed
4"0 tranlm itter. 130. TU·18 r eceivers, $4. coils 5<1e.
Vikin.. TVI'd a n d Collins SlOC. 1275. W ill Mil sep. rate.
Power t ranaCo rmers for 2500 VDC 1 Amp. 135 : 1500 VDC
1 Amp. $25 : S50 _V 300 0111. 1 15: 750 V 250 mil. 112 : 30­
..·. tt W eblltf' r PA 130. W NOOn Model 765 Voltameter
Deoeibel AC-DC 1501 . ' , 0-30 Deci bel 130. Address Radio
Box 550. L ittle Rock. A r kanaaa.
SALE OR SWAP lIickok 600 tube eh eckeT, CR E I sPf'Ci.J­
bed television eon c ineE'ri n" coune. WANT : Nation.1 roe.
celver. tape recorder. or wh.t h.ve y on. W 3LBW. Box
' 3A, RD 2. Wexford. Pen n.,.l"anla.

(More . Il /M8eJ 70 and 71) Oe1>L c.. 4701 SHERIDAN RD~ OlICACO 40, JU.
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For Sale:

I

REAL BARGAINS : New aod reconditioned Elmae, Gon-.... Morrow, Collin•• Johnaon,. Ha rnma r lund, National..
Hallierafter•• RME, Millen. Lyaeo, othen. Reconditioned
S-38 129; S-40A 1611; S·76 $1211: SX-71 $1111: SX~2 1179 ;
SX-I2 $179; SX·i8 1499: SW-M 121; NC-57 I n ; H FS 179;
NC,I25 11211; NC-IJ8 1199: SX-25 169: HQ· I U X 1169 :
VHF.1li2A 1311: Harny·Wells TBS-50C 16'; Me_ner EX
149: S-40B, HT-%O. ColliN 76A-l, 76 A-!. 7iA-3. 32V.%.
a2V-3. Vlklnc I. Viklolt It Vikinc VFO. manyotbera.
Sbipped on approval. Easy krma. Satd;laetion cuaranteed.
Write for free Ia-t. Henl'J' Radio. Butler, MiaaourL

-~ - ~-

NO TIME For Ham Radio I Have Collina 75A2, 32V3.
Morrow and Gon~ mobile. Gonaet 2M equipment., EX
. Ie n a l shift er . Elmae mobile. Johnaon Vikinc II and
matchbox, low p-.a Inter and many misc"ellaneotg ltema.
WPUEV, 4UI1 Barkn AYenue, Om_b_, Nebruka.
150 TAKES ALL THIS: 8 aaeorted meten: 12 .->rted
f"@la)'.; 40 new (md a l caa) .5 ufd b),palla cond~naeD: 25
Y~~r root eeuntere : 10 new mlel'08witeh.: 100 a.e, puah
I witch" ; 2000 new ao lderine lup; 1&0 ftue. 4AG-20 :
2000 new L~ · cbrome cha.i. plu... : 9 new pbono anna
(manual ) lesa cartrid..... ; 5 ..rOM brau maebine lef'e"W'
"'. lone, 32 thr-d ; 6-8 e)'Hnder tachometer;!5 three deck
7 contact. Induetenee . wiu hf'S ; 25 dual bypass e.aden.era
-6-20 ,..rd. 50 V. W 8QKU. 2748 M_de Street,. Drlrolt 12,
Mlehiltan.
FOR SALE : Like MW SX-7t eeeeteer SI71. Gelne to col-
Ieee. Shipped PP. W0ABS. Wnt Plain., MJuou ri.
BUY SURPLUS RADIO equipment from U.S. Govern~

meat, llit $1.0(). Detaila lOe. Ham Box 213. East H art,..
ford. Cceneeeteut.
SELL: NG-l!3D rf'C';",er NEW oricinal lact.ol'J' packed.
never opened. 13111. W3WDC.
MUST SELL: 32V3 almoat new: new 4D32, 15C2 filter.
pair Balun eotle. Make an olTer . All le·tt~ra anaw~rM.

W7JGN. 1624 Fawcett, Tacoma, Wuhinaton.
WILL SACRIFICE 32V2 perfect conditi~n ffimplete with
148-B optional NBFM unit. new I p a r e 4D32. Drake low.
PUS f1Iter and eonnectore. 1400. A Earle Fisher (K2HJF).
45 Eut 6ljth Street, New York 21. N.Y.
FOR SALE: General Ell'Ctric CR03A OIJdllOllcope 3· ex·
eellent condition, $50. An AN /ARG-4 , a 141·144 Mc.•
tranlmitter-r8t'eh'er, new $50.00. Merlin Schumacher. Box
168. Lomira. wteconeln.
DARGAIN <;: With new Euarant-. Ooneet T ribanlll $27.50;
VHF-152 U9.50; 8.72 159.liO: S-40 165: NC-S7 $i': R ME.
45 $!I9 : MRO Senior $119; Lsaco 600 $S! ; 8-27 $10'; SX-43
$129; 8-76 1149 ; SX-71 $169; H RO-50 $275; 75Al 1275:
HT.17 $32.50: EX Shllter $511 ; Globe T rotter 151.50 ; Har-
Yey Well. Sr. 119: DeLuxe 1119: Viklnc I lIlt ; New SS-1fi
n'9: Elmae A·" $ll11 : HT·. la9 : GlOM Kin.. 1295.
Free trial. Tertna flnanc~ b)' Leo, W0GFQ. 'Write f or
catalOK and best d_1a to World Radio Laboratories. 3415
\Ve.t Broad....r, Council Dluff•• Iowa.
FOR SALE: 1963 Model 5-40B Ha1lieraften c• .,munlea~
tiona rftftnr. Ueed "'1Il"7 little; CW poaition n~Vf"r. Ofter-
b ,.. thhl eeeetver at 40'" oft new price at 175 or tMo.t offn .
'Write: Henl'J' Glorlod, Route 6. SuJllvan , M1uou ri.
FOR SALE: Home built 5OG-watt aU-banlil tran.mltte"r.
Built to handle 1 kw with adequate power .upply. Com-
pletely .b1e1d-.!. filtered, and TV! proofelil. Raek mounted
and "~I'J' ltace metered, 810 pWlb-pull final; 116 el.. B
modulation. Bf'St ofl'ar over 1100 takes It. Alao A54H
Rimae with power supply. Perff'Ct eocllliUon. ·CG-met.en
added. Onl. 1120. Ray Shirle)'. W 4BTS. P .O. Box 2%4,
Newport. TenD.

STUDENT NEEDS MONEY. 400 w.tt TVI-proofed traM-
mitter. (Bud final, modulator, drher-t!lipP'". aeparate BV
.uPpU•• antenna tuner, low-paM. meten. coils. In 5' C:aM)
L~ AM-CW. RCA 3 Inch. O.eilloacope. •• ofter eyer
1310. WtNNS. 340 Pine. SunDa Point. W~nain.

HAM.llARLUND HQ-12j..X with inputs (lor .hlmo. ric:•
• peakn . extra S-meter. OnI)" $125. Kay trade f er eam~ra
or othn photol"r&phic: eQulpmenL AIa:andl!T Caltlu.
TRafale.r 7-5200, 80 Rhenlllle Orin. New YO!'k 24. N . Y.

SELL: VHF rteel...u. Hallieraftaw S-JlA. New _ndltJen.
little used. Rance 27.5 to 145 Me.. $12S ply. Ippinc.
Dr. CUrle. H. Seheifte7. Wl'NOD. M&70 Clink, Roehester,
Minneaota.
SALE: CoMplete IIW. BOld &:: 41., IAG7·6Li ric. I1t.5I.
uW modulator wltit ~w "P.b', $lf.S5. Cl-.niac b.u.•••
free 11K. JOM'JIh Wl1keraon. W60DD, Box 775. CamariU• •
California•

WRITE FOR

NEW LITERAT URE

SEE YOUR DEALER

o ELECTRONIC ENG. CO.
• Lo", leach, Calif.

VAA
I .. SUS

LEARN WITH AMECO COURSES
81.»11, lA. e.t\. H_,-8tu<17 CollUM II' "
pue ,e.. \ti ..... " .C.C. cede and TbwrJ'
h •• lnaUen. l'tr A..Uur ueeeee aad COlk
fOf e.-Iunlal llee"'l.
Stl. -t ''''111' n l.r. ... wr ll ' fw

' "'.1 I'
AMlR lCAH ELECT RON ICS CO.

120 3 . .. ......NT A V E. I ~~. c-er HI[W YO II K 5', N .Y.

~IND~Y & COMPANY, I NC.
.48 HEPRIC~S RD., MINEOLA. N. Y.

SAVES _ ti",e and _ ...y

COMPACT - handle-s easily, fih any , ",a ll ClreG

STRIPS - s 16.22 wir. CUTS _ alp to :: 22
HARDENED TOOL STEEL - poli, ....tI ..icbl plate

VERSATILE • tFFIClfNT • INlIPEN51VE

NEED A TURN COUNT DIAL
lor that ",U~r ladllct&oe~T Vaeuum Coo4enaerT AJJ.".

oOur!' m uJtI · t urn lkviee T
2· Mod el TC2: 53.90 JO Kodel TCJ 54.20

&e pU'e Hoi Apdl QST.
Order er Wrlw for de.eriptin lIt~ratu!'e'.

R. W. GROTH MFG. CO.
100•• FRANKLIN AV~. ,.ItANKLIN I"AItK, I L L.

AN/ APR-4 COMPONENTS WANTED
I II UtJ' C'MlftUM.!'lEW H IOH PIUCES. AIM Wit prl_ ,..: ARC-I .
AJtO.8, APl\-1 . APft-IA. IIle,; TS-34 8IId oUMt' ·'TS·" aM .1.aAd.
aN LM T..t ..u.t.-.....Hd.all7 ,or the KICJlQWAVlI: !t&­
alON ; ART· I3 , »C-3..a, JlC>221. LAE. U". LAG, end etber.-ut, Sirpl........,...t; .......nlJ.t:r s...~. tgtM.. plup UId
a~• .

ENGINEERIN G ASSOCIATES
434 ~a"_. ..... Dayt.. . , 0 11 1.

NEW

LOOK TO V A A R 0
FOR THE FINEST IN

MOIllE ANTENNA
EQ UIPMENT

•
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celu"'"ia I":

"WE WILL MEET OR BEAT ANY PRICE·­
ANYWHERE! TRY US! BE CONVINCED!"

COMMAND EQUI ..MENT BRAND N EW
W . will nol Ie u nd ...... Iy COND EN5EItS
. nye ne l T ," u. )'Iur nee' l l Adt MFD (it S OO

40 METER COMMANO VDC ••• •• , ••• • S . 9 5
IIE CEIVI[II 10 M F O lit soc

6 tutws " lI h 2 I .F . VDC ...... .•.. 1 .2 '
I t.... Good eoM 1'I !oIFD @ 1 .00 0 VDC
wltb tUM'.• • . •• ..$3.• S &a.•••• ••••••• 1 .• 5

3 for .nl, ...•.. 5 .00

L M F REQ UI:NCY M ETI[R
C r , l ta l eall b n U d. 120 ·
:1 0 , 0 00 x e, M od_ l at. d .
D MI . eond_ ceop lete with
unrsllbrated book ••• $24.50

I
P I[. 1 0 I C DYNAMOTOR'
F or SfIn"l.n I.e e V ,
All dIotlo lneluded. s..
wrltwp In lot.,. , :S4 C.Q.S_ . boI:ed 75

T .17 M IKE.
Goo,l, u~.d .. . • • $ 2 .• 5

HS.33 H EA DS ET.
U . ltl .....•..• 1.• 5

MO.ILE BATT..RY.
1 :1 V . 1 0 Imp.
S _ . bond ".. 14.• S

IIEAII SEAT
S ..EAKER KITS
N.., wired . e-.
p i.... "Itb liard·
"If' .

:S1:7 · . • $ 7 .4 9 61:9· .• 58.9S

TIIANSFORMEII . C HOKE
5 .. ECIAL

CHOKE : 10 Ilenr,. 100 MA . I ·L U S •• . • • .• , • .• . • •
TRANSFORMER : 1'1"1. 111 VAC. 60 q el... See. ~ V. ~

2 amp; see. 6 .3 V. • .3 "P: See. 6 .3 V .o 7 .0 amp ; S... 3 30 V DC ualna: OY3 renlll., .
BOTH OIlANO NEW. $2 9S
BOTH FOR ONLY . • • • • • • . • . •

~LATI[ TRANSFORMER : Prl . 11 & V . See. 2100, 2530 .
2360, 2190. :10:10. 11!1 :S0 V•• UO lllila . $3.95
"' . ", rnmpltt . OSI.T • _ . ...•..... . ...

0 0 Me"'" o n 12 V . I
12 V. D EL CO-R EMY GEN ·
ERATOR. Brlnd eewt 3:S
am pl . Ea• • ••••••• $9 . ~

8 V . CONTROL IIELAY.
Brand Dr,,1

Ea•• . • 9 r 3 for •. 5 2 .75
8 V . CONTROL RELAY.
7PDT. N ew . Stoelt up l
F... . . . . _.• . . . . .. $1.2.
24 V . DPDT RELAY. M in i ·
I t un. Etcb, Onl, • . • . $ . 2 .

Ra ·IIU CO·AX
52 OHM CABLE

110 ft . klna: "ttb :I
eonnrcton. Itrand new .
bol:ed •• •. • . • • • • • . $5.".

I
HAM" NOVIC"

CRYSTALS
wrue for NEW ~ le.
Pf lcq 100 .pen . TbIJ ' fI

boU

W ANTED AN /ARC-S. Write: R. R itter. 4908 Hampden
L a ne. " rih eBda . Ma ryla n4.

NF.ED HC-3U reee tee e. W . R lcha rlb. 4908 H a m pden L a n e.
Herheeda , M&J'J'la."
ALL SURPLUS equipment tor ush. BC221. I-56. TS-1 3.
TS-t U / AP . TS-ZI'. et.e•• a nd reeelyen. BCUS. BCS12.
BCU Z. Alt-3l5, aat, BAO. RBG : aoo TCS, B C-610.
BC-i14. n iA/ARN.7. ART.13. DY~17. W e buy or aw a p
teehnlcal rnanoab. AMBER Company. SiS Greenwich St..
New York. 11. N .Y. I!:Ee1l:maD ....uOt.

N E ED DC-' IIE. C. H ottm a n . 4908 H ampden Lane, Beth ­
..cI.. MarylanL

W ANTE D : ARC-I . BUI O'Connell, 4908 H ampden Lane,
Betb!!!,da, Mag land.

W E WANT YOUR USED GEAR. H htheet t r ade-I n etlow­
ance on Na tional, Halllcra(u " . BME. H a mmarlund . GOD_
Nt. Mono..... Jobnaon. ete, Write or eall : C " G R. d io
Supply Com• • DJ'. 1602. 6 J eft'u ao D Ave., DR 1181, T acoma
2, Wu h.

WE NEF:D used. N!'(!dyft"a. \V••IYe lal..bft t allowa ncft f OT
S-20R; SX~71: NC-t OO ; S·4.B : NC.125 : SX-Z(; SX.25 :
IIQ-12g,· X : and (I lm lla r reedven. World Radio Laborato­
etee . 3415 WMt Broadway. Coundl Bluffl . Iowa.

AN / APR-f. REX:E IVERS and TUNING UN ITS uraenll7
needed I E~lneerlnl' Anociatee. ..34 Patt.enon Road,
Dayton tI, Ohio.

WA NT E D BC-3" reeel't'ua. Write: J am. S. S ph q I nc.,
4..8 Hampden Lane, Wa.htna:ton 14. D.C.

WANT : APR-f, t unlo&, unJta, ART-II, DY.17. CU· 26,
BC-U2. IH~342. 8 C-J48. ARN-1. APN-9. A P R-6. ARC-I,
ARC-3. RTA-IB. BC610, acsn, Be 1l9. BC221. T$-174.
TS-176. and P&rta, kchnlcal menu. ... Cuh or t rade for
n ew V lldn... RanKer. Elmac. Morrow, Goneet. N a t ional.
n amm.rlunlll. H alllcrafUoI'1l, Ba rker Ii: W UliamllOn. Cent ral
Eledronlca. Telerex" All tron le.. Box 1• • Beeton I, M....
RIch mond 2-I 'U, 2--0116.

Wanted:

W ANT ED : 8 o.77in . SP~otX parta a lso BC-610 cue.
chasala. R hoad. , lA V. vm....p . Oxford . Ohio.

0 ,110 ",a DC • • • • • • • 2 .95
8 -1 ::; m. DC 2 .95

Panel M e•• r..
NI[W aoy'T SUR"LUS
STANDARD .RANDS

ARC· 4 2 -M ETE R
TIIAN 5 C EIVER

Y OU lu_ th is _ I
CGm pl~te .Ilil ALL
tub... J:"lI:eel. eond .. S22. SO
W ith 1 2 Ind 24 V
d yn am.ter .• . ..• . S 2 7 .50

LATEST FIELD
TELE..HONE

S ... Si C. ClorlMI r.Mu.! Mad.
'" IIc ht-••lclit a.lum lnum .
W etn proof. l .one I'UI&"' . H II
een or _ Indtator for
rail 11 c nl l . Unl Il banda.
"I th F · I ltutton. ~IJ, mn·
,.. rled to t enille~ p.tdJ .
W ith blu~rl Nr"l
P .., pd r $1'.50•

ELECTRO NICSCOLUMBIA

7 5 .a o METER COM MAND
IIECEIVEIlt

El re lle n t ~ofldl tlo n .

W ltb t Ubea . Bu, now l S 7 .• $

MAIL OROER .UYERSI
0 11 .ur . ..t .uy .uU. ll n l

SCIt·183 12 V . RECEIVEIli
" TRANSMITTER

CorMI mari ne. alf('Ta n "
H am baool .lth proper eoll .
W I TH :I alB. , 2 I'OfItrol
bU", tunlnc head. fin uble .
1 2 V. d,namotor . Apprm:.
2:S W . ,Ul put . W ltb
Irll_atle . • . • • • • • 5 12.• 5

2251 W . W uhln.t. a B lyd . L ea An.. ... 18, Calif.
All er....n FOR. Lot Aner l". 2 5 """ depoelt fl'qul:ed .
All Iteml l u bJert to prior III. . ~IIS . ORDE R '3.00

Just Off The Press! New
HA RV EY 's
HAM CATALOG
Write lor Your FREE Copy • • • Toc/ay

30' METERS
0 -200 Ktero.m))1 . •• '8.96
O-:sOO MI-... •• • 5 .9.
0 -2.0 KIDl.aaIl • ••• 4 .58
O-.a KIMtam. •• • • 4 . se
O~150 Vok A C ••• •• ".H
0 -50 MlUraa)) _. • • • • 4.M
0-80 MUUIUaJJ ,.
0 ·1.5 Mln...p ••••• 4 .se
O·7:;OVDC • • •• • •• . 4 .H

---------------------'I MINIATURE METER Oil CON.ENSER
I lIo1I O' F.u B . k . lI t . e.... OVEI'I$TOCK

I O'~OO mlrN . III PI . IdAI f.r
Brand Ne"

00 M et.fI . Anl en nllup., W ESTlS OHOU S EI 511\&11 F,qul.lllllent.

I
e ll l)' $ 3 ... :I M i'O :1000 VOC $1.••

3 fer $.... •MrO 1 :S0 0 VDC 2.4.

G.E. RELAY CONTROL
(1 ....1 f.r Model C.ntro5t. Etc.)

CGII1&1Q& I . Ipnl m l".t 11000 ohm. rel l , !tflpi at Ie.. tha n
2 MAl. him lmPed~ ehDM. bI·III. 11 Itdp , tl<'OD pilot and
1IIaft1 ""'111 ,..-1.11. The lelulth. r....,. 11011. II ....th mueb

::." := ~ .~..~ $1.26 _ 10 t.r $9.96

lOlL CA PACITO Ili 0 -4 AM". RF AMMETER

I 3 0 MFO aeoo V DC $ 1 2 .'. GENER1I. I~F.icrnrc
Ideal for S SII $2.98 ...

OIL CONDENSERS I
4 MFD 600VDC • .• ,

10 111'10 aoovDC I .SO I
2I1FD--l000VDC .' 5
3 MFD-lOOOVDC 1.25 I

12 MFD-IOOOVDC 2 .85 I
IS MFD-lOOOVDC 3 .50

3 MFD-1500VDC 2 .65 I
5 MFD-1500VDC 2 .85

10 MFD-lSOOVDC 3 .'75 I
IS MFD-1 500VDC 4 .50 I

3 MFD--2000VDC 2 .'5
4 MFD-20 00VDC 3 .'5 I
5 MFD-2000VDC 4 .50
• MFD--20 00VDC 4 .'5 I

Ie MFD--2000VDC • .95
12 MF.-200 0VDC '7.' 5 I

2 MFD-2500VDC 3 .'5 I
4 MFD-2S00VOC 5.'5
2 MF»-3000vec 4 .' 5 I
4 MFD--30 0 0VDC • . ' 5

EIMAC VACUUM . 5 IIII'D tOOOVDC 1.50',
CONDENSERS I MI'. 4000VDC 2 .7S I

12 MFO 32 K VDC $ ' .'6 15 MFD-SOOOYDC 4 • .50
:;0 MFD 3 2 K Y DC 11.'6 . 1 MFD--7S00VDC 1.7 5 I

I M I Iil. OnIw S10o--:M"- . lttI OnIw . 1'.0. • • N .Y. I
I P EA K ELE CT R O NI C S CO . I
I " w.... Irood.o y H•• York 7, H. Y. I

. ...... wort. 2·543' ,1---------------------
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DON'T
TEA R

UP
YOUR
CA R

GO
MOBILE

THE
EASY
WAY '

CenlraJab _ _ ._ _ 9. 6'
Collin. Radio Company COver !
Columbia Electronic. Salea _71
Com m u nica t ion. Equipment Co 50

Drilliek Electronic SaJl/1I Co 60

UNIVE RSA L BUM PER ADAPTER
FO R MOBI LE W HIP ANT E N N AS

N ow 7'OU CIoIl au..d:l Mu teii' Mobil. and other l landt.rd anteADa
mounU 10 Lb. bumlM'f of )'OW' l'U lnatead of drtlllCla bolet 111
the bod7. Eull,. damol on In I few mlnutell . Adj.,table t4
et mOlt un. con,trlh'Ced of 3 /16 lDdl e.dmhllll pl,ttd
neal. R UlIP root.

P. D. Produch Co.
56.95 plus postage 224 Gallatin St., N.W.
money bock guarantee Washington 11, D. C.

,
Abernathy Electronies. Ine. __..........................•............57
Allied Ra dio Corp 63
A merican Elt"CtronlCli Co 70
Arrow Sal"". I nc 61

Babcock Radio Enlitineeri n Inc. . 60
Bliley Electric Company 61
Bud Radio. Ine 2

Gton ra l Electric Com pa ny 1
GIILlIlI. J. J . Co 6.
C.otham H obby CorP 52
Groth . R. W. Manufadu rln.. CO 70

Basco Communll'ation. Co _..69
Bitel-McCullou&,h. Inc 10
E n,dneerin g Associa t es 70
Ease Radio Company .48. 49

H all ieraften Com pa ny 7. 8
lI.r jo bales Company 56
H arvey Radio Com pa n y. Inc 71
Heath Com pa n y 4. n
H E'nry Radio Stores 51
HUA:h t' l'l Reseaeeh '"' Developmerrt 1.llbll 56

I nst euetoa ra ph Company 69
I n t er na tio na l Cr)'Btal Ml ir. Co 42

Lak ho re Industrl _ 66
Lindly &. Com pa ny . Ine _.._ _ _70

MillE'n. J am !'olf'fl. Co.• Ine,_ _ _6
101oelE'Y Electronic» _ 26

N ational Compan,.. Inc 72. Cover a
P. D. Products Co 72
Peak EJectronka Co 71
PE"tN'I'I{'n Ra dio Company. Inc 12

R ad io Apparatus Corporation 65
R CA T ube Oep"rtm ent COve r ..
Rider. J ohn F . Puhlillher 60
S &; 'V E lectronir a : _ 6..

r J ac _ _ _ 62
T rans-World Radio-TV Corp. . _ _ _•...50
T urner Company. The __ 65

U. S. Crystals . Inc _ 56

Vallli'Y Jo:neineerinA: Co _•.•_ 62
Vaaro E lectronic Jo:nKinfiOerin lt Co 70
V &. H R a dio Supply Co 58
VlbroplE'x Co., In c 62

Wo r ld Radio Laboraturi Inc 36
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I ATIONAL
61 BERMAN ST.,

POPULAR DIALS,
AND KNOBS

For years . ATIO N AL Idials and \ .nobs have
been the p pular ch ice of a ateurs. ex­
perimenter . and co tmercial sers .

NATION , L dials fe ture smoo h. velvetv
action. ca ily-rend sc lies and q al ity con­
struction. any dials like the N nd ACN
dials sho n, can be peciall y cal heated or
supplied ith blank cales for c mercia l
applicati ns.

AT IO~AL knobs dist lnguishe
clean, ( ct ional. ch me and pi
ing and turdy constr iction-c-are he most
popula r of th eir typ ever produ ed. All
fit 14" . a fts. For co mercia! appl mie ns.
they ca be supplied in specia l col rs and
with s .c iu l calib rat i ns.

Writ fo r new N""I ONAL cata log f dial s

/
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'=ir .

50 kcs to 40 mcs range . alibrated

mateur bandspread (or S bandspread
or shcrt-wava listening) • new miniature,
ubes . an RF stege . two IF st_ges · edge­
ISh led d ial scetes . noise limiter '
epa rate high-frequency cscmatcr .
-pcstt tcn serecnvrty . an tenna t'\mmer . ,

hasing ccntrct . sensitivity control. I
ccessory sccket .

at·ona

Whether you're a hi-fi fan or not, you'll be called
on as an expert to voice an opinion . We sincerely
feel we have the finest line on the market and
we'd like your recommendation. Won ' t you please
write for complete specifications?
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ATiONAl COMPANY . IN C. 61 S H E RM A N ST • • MALDEN MA SS .



RCA High-P.'....anc. Tub•• fa
high powe' at lowor plat. vuhag

RAAmpl ifier Service-Mox. Amateur Ratings, Class ( (W

DC Pial. Input DC Plat.
RCA No. lyp. (w atts) Volts

2£26 I .G'" 'OW" .. 600
107 ae . ... 'owe' " "0
..0 Trlod• 7'0 "OD
lilA Triode '''' ,.OD
IUA Triode ,'" ,.OD

113 I_m 'ower 'OD 2250
lIS Twin k o ... 'ower 7" 'OD
829. Twlo. ko... 'owet' 120· 7'0
13... Twin Ie.... 'owo, '0' 7'0
I32A Triod. ,... 3300

5163 I_... ' ow.,. 17 ,.0

".. 1__ '0." to 7'0..,. Twht ...... '0•., IS 600.... r...... 7SO 1SOO.... r...... 300 ,.OD

· r. tel l for tvlM

..~~• R A D IO COR P ORATI O N 0' AMERICA
ElECTRON TU.ES HA RRISON. N . J .

<I>

High perveance-a basic design featur of
RCA power tubes -makes it practica l to
get the power you want at substantially
lower plate voltage. H ere's how this im­
portant feature p'ay! off for you: ( I) It en­
ables you to use more reasonable values of
pi-networKcomponents, (2) it reduces the
need for very high-voltage plate trans­
for m er s and high-voltage-rated filter
capacitors, (3) it permits you to use lower­
voltage-rated tank circuits, (4) it simpli­
fies your rf and dc insulation problems.

RCA High-Perveance tubes-power tri­
odes and beam power types-are available
at your RCA Tube Distributor. For tech­
nical data write RCA, Commercial Engi­
neering, Section I15M.H arrison, N. J.

•..10. high po_e. o u t p u t
at 10_•• plat. voltag e s

•
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