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Another country heard from. Anorher good QSO. You can really reach Out with Collins 30L-l
Linear Amplifier. It gives you talk power. More ta lk power than any other comparable equi pment
you can usc. The 30t- l provides a conservatively rated 1,000 wa rts
PEP input on SSB (500 warts average dc ) and 1,000 watts average
on CW. It was designed for the KWM- I or KWM-2 but can be
used with most other 70-100 watt C\X' /SSB exciters. Talk power
isn't the only feat ure you'll like about the 30L-I Linear Amplifier.
Bur it could be the most exciting. Ask your Coll ins distributor to '-~
show you why. L _

For fllrthpr in format ion . eheck mlmhfor 14. on page 110
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. BV: - BB for the first time ...

FIXED STATION TRAP VERTICAL
Hustler quality and reliability with

ONE TUNING ADJUSTMENT
TO COVER BOTH PHONE and CW

4 -BTV... OnIY $ 95

,
I

NEW-TRONICS CORP.
3455 Vegn Avenue · Cleveland, Ohio 44113

F or ru r th.·y infur mati o n , cheek n urnl>('f 1, U II I lll !,:"" 1III

,
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5-band amateur transceiver

For f urther information. cheek num ber 2, on pAKe 110

SPECIAL FEATURES: Patented Re­
ceiver Offset Control (RIT ) permits
:± 2 ks a d j ustmen t o f receiver fre­
quency, independent of transmitter,
for round-table, net or CW operat ion.
H alli cra ft ers excl usive Amplifi ed
Automatic Level Control.
FREQUENCY COVERAGE: Full cov­
erage provided for 80, 40, 20, 15 and
10 meters. All crystals provided for
28.0 to 30.0 mes.
GENERAL: D ial cal., 1 kc, Linear
gear drive with less than 1 kc readout.
Ad justable IF noise blanker. Provi­
sion for plug-in external VFO/DX
adapter. Buil t-in VOX plus break-in
CW and PTT. Built-in CW sidetone.
Hi-Low power switch useable in CW

or SSB. · 2.1 kc crysta l latt ice filter.
S-meter-R FO-AALC and final screen
metering. ' Two-speed blower, 100 kc
crystal ca l. VFO covers 500 kc.
TRANSMIITER SECTION: Two 8122
output tubes. Va riable Pi network.
Power input , 2000 watts P.E.P_SSB;
1000 wa tts CWo Carrier and un­
wanted SB suppression, 5Odb; distor­
t ion prod ucts, 3Odb. Audio: 500-2600
cps @ 6 db.
RECEIVER SECTION: Sensitivity less
than 1 IN for 20 db SI N . Audio out­
put, 2W.; overall gain, 1 p'V for Yo W.
output.

"M eters for final plate current and voltage
built into P·2000AC power supply. Also
H i-Lc power switch.

amateur
net:
$995°

less power supply
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offers new 1kW PEP
tetrode for SSB with
highest linearity-at least
-40 db in typical operation

EIMAC's new 4CXl 500B power tetrode is the most l inear

tube on the market ; intermodulat ion distort ion character­
ist ics under typica l operating con ditions are at least - 40db

at all drive power levels fr om zero to maximum. The new
tube is ideal for advanced single sideband transmitters
demanding high linear ity to avoid channel- to-channel in­

terference. The 4C X1SOOB is the product of a four-year
development study wh ich incl uded optimi zation of internal

tube geometry by computer techniques. Rated max imum
plate dissipation of thi s radial beam tetrode is 1500 watts.

and control grid dissipation rating is 1 watt maximum.
Because the 4C X1500B has very low grid interception
(typically less than 1.5 mA grid current). it is possible to
drive the grid posit ive without adverse effects upon the
distort ion level ; the tube is therefore rec ommended for
Class AB J l inear amplif ier service. For further information.
write Product Manager, Power Grid Tubes, or contact your
nea res t EIMAC distributor.

TYPICAL OPERATION (Frequencies Below 30 MHz)

DC Plate Voltage 2500 2750 2900 va ll s
DC Screen vcnece 225 225 225 valls
DC Grid Voltage - 34 -34 - 34 volt s
Zero-S ignal DC Plate Current 300 300 300mA
Sinqle-Tcne DC Plate Current 720 755 710mA
Two-Tone DC Plate Current 530 555 542mA
Driving Power 1 5 1.5 1.5 watts

Useful Output Power 900 11 00 1100 watts
Intermodulation
D istortion Products

3rd O rder - 38 - '0 - 40db
5th Order -<7 -,. -48 db

EIMAC
Division of Varian

San Carlos, Californ ia 94070

For fur ther inCormation. check number 4, on palle 110

4 • CO • August, 1966



ZERO
BIAS

L
ST mont h I stated m y case for entici ng
many hobby-oriented C Befs into amateur
radio. Brie fly. I pointed o ut that recent

polls have shown that more th a n 50 % o f the
acti ve en hobbicsts would like to become a ma­
leurs. a number representi ng we ll over loo,noo
people. I believe th ut a mateu rs shou ld p la n on
making .1 st rong h id for the interests of these
fe llows for severa l good reasons.

First. these C Refs represent a large number
o f energet ic. public spirited fellows with good
experience at handling local emergencies . o ne
a rea in which amate ur radio has suffered in re­
cent years. Second. they represent a group o f
co mmunicat io ns-mi nded people who wou ld prob­
ab ly ha ve da bbled in amateur radi o in the ab­
scnce o f cn. Just a s m an y of the m can st ill he
valuable me mbers of the amateur communi ty
now. as cou ld have been without CB. Third. the
growth of amateur radio in the US has slowed
greatly since 1962, a nd while some a mate u rs
view the trend with relief. we must be realist ic:
lack o f growth means less justif icat ion for our
occupancy o f approximatel y 12.5 % o f the h .r.
rad io spectrum. part icularly when increasing de­
mands arc bei ng made for that same chunk o f
spect ru m by o the r serv ices.

Ho weve r re luctant ly. we must a gree that we 'd
he doing amateur radio. c n rad io, the public.
and the FC C a very large favor if we could
somehow filter out the prospect ive ha ms from
the mult itude o f C lte rs now o n the a ir. a nd in­
doctrinate them to the wa ys a nd pleasures o f
o ur hobb y.

Bu t ho w ca n it be do ne?
Probabl y the most effective way would he to

wo rk through the 10c.1I amateur radio cl ub. a nd
o rga nize a re gu lar o pen ho use featuring a wo rk­
ing r ig. and p lenty o f co ffee and donuts. Few
things have the enthrall ing power of a full fledged
hi gh frequency ham st ation working into a good
a nte nna-not the sin~le package transce iver feed­
ing a mobile whip. hut a good "old- fashion"
co m municat ions rece iver and all -band transmit ­
te r combinat ion into a we ll designed bea m or
quad. S ince yo u're ad mitted ly out to impress
someone. do n't give yourse lf the handicap of a
hastil y conceived. poorly operating: sta tion­
bring out the heavy a rt ille ry !

Br inging o ut the C Bers is the ea siest part o f
the whole job-like hams. they're gab be rs, and
welcome every opportunity to get together o ver
a cup of coffee. Post not ices in as many local
stores us yo u can. offering a standing invitation
for C ltcrs to attend your c lub's twice-monthly
coffee -kla tc hes. Make these get- togethe r's sepa r­
ate fro m re gula r c lub b usiness meetings.

M ost ne wspapers and many radio sta t io ns are

eager to gra nt publ icit y for a ny legitimate soc ia l
ga the r ing suc h as th is. just don 't be a fra id to a sk
for it. Approach the pres ident o f the local en
c lub. it there i.. one. a nd ext end the personal
invitation of tile Squccdunk AHe 10 the Squcc­
dunk e H club . A gnllo n of coffee a nd a few dozen
donuts COI Il go a lung wa y to wards c reati ng a
good working relations hip between the two
groups!

Rega rdless o f how succe ss fu l you are ut bring­
ing C Bcrs in co ntact with ham radio at it's best.
the entire venture can blow sky h igh if yo ur o wn
attitude is wrong.

One reason for the invisible wall tha t has
gro wn between C Hers and hams is the " ho lier
than th o u" a ttitude o f so ma n y amate urs. b ut
then. it's no t easy to erase the fee lings that ha ve
grown over t he yea rs. Many amateurs. of course.
st ill bear a foolish grud ge towards anyone asso­
ciated with the C itizens Band because the CB
occu pies what wa s o nce the I I meter ham band.
They feel that someth ing was "stole n" from them
by the C uers . when in realit y. the C He rs had
not a th ing to do with the c hungc-c-C fte rs didn't
even exist whe n the bi g step W<lS be ing p lanned!
And more . if a ma te urs a re to bear a grudge
towards anyone over t he loss of II me te rs. they'd
better hear it towards each other. It was large ly
as a result of a ma te ur radio's own d isuse of II
that the band was lost at a ll! Don't try to conceal
that sad fact by placing the blame o n a C it ize n's
Band o pera to r!

The prevaifing a ttit ude of most amateurs
towards C Bers is that they're ::t te rribl y inferior
cut o f pe rso n. to be e ither pit ied o r used as a
verba l punchi ng hag. whichever su its the ama­
teur's need a t t he moment. It may come as r,
shock to readers o f an editorial in an a ma te ur
radio magazine. hut fellows, the o n ly d ifference
between a ham and most C Be rs is a n examina­
tion give n by the FC C. and a small m atter of
over fift y years o f habit . tradit ion. history and
experie nce with which amateur radio is graced.
And the large majority of this fifty years back­
ground has si mply been inherited. no t crea ted .
It seems the n th at the ma in difference between
a ham a nd a C Ber is an examinat ion admi nis­
tered by the FCC. which reflects h is technica l
prowc...s a nd a bi lity to copy code. both of which
are talent !'. which can be developed through
study and experience. \Vha t the devil are we
looking down o ur noses at'? Ine xpe r ie nce ? Lack
of proper gu ida nce? T hat's what it amounts to.
isn't it?

The po int is th is: a mate urs pride themselves
in their great spirit of camaradcrie-c-among nma­
teurs. but o fte n put themse lves on a pedestal
with relatio n to C R o perators. when in fact. the
C B o pe ra tor has the potent ial to be a first rate
ama teu r h imself, iI- and here's the problem-s­
he's give n the necessary encouragement a nd gu id­
ance by a ma teurs.

If yo u 're open-minded enough to co ncede th is
poi nt . I'd li ke to carryon nex t month with a
di scussio n o f how thi s guidance and encoura ge ­
ment can ta ke shape.

73. D ick . K2MGA
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OUR READERS SAY
Those Would-Be Hams

Edilor, CQ:
As an avid CQ reader (and QST ) and as an amateur

ve ry much in terest ed in a mateu r rad io i t~lr. I feel com­
pelkll to lOSS in my two cents into what p romises to
hc~·tlmc a lively a rgument.

First , I agree JOO% with you r deduction thai C li
Rad io has absorbed a grea t many thousands o f wou ld-be
hams by o ffer ing them the 3\ CnUe of lea ..t rest-ranee
into radio. W hile we hams ha ve W3 )'S of policing our on
the air actt vt ues the' C u ers do nor . therefore the I OO,tM)()
wou ld-be hams you speak o f have for a long time been
l i \'i n~ with the constant knowledge thai they a re b reaking
the rules as set forth by the FCC and getti ng away with
it qu ite easi ly. It is no t the ind ivid ua l C Hef I am afrai d
o f, b ut ra ther thi s very evide nt att itude that the C ber
knows he ca n get a way with a nything o n h is fr equencies .

Any effo rt to lure away the cn o perator in the r anks
o f a mateu rs should be made with a complete brai n­
wa shing because I for o ne do not want 100.000 rule
breakers sudd en ly dumped on ou r bands. One so lut ion
which is proba bly impossible. wou ld he to en force the
rules on 11 mete rs,

~' y best wi!>he" go wit h your plans but remember it is
unfa ir to campare the wide eyed Novice o f the ~O's with
the COer o f today. C Uer!'> now han many years e xpe rt­
ence in bu sting a ll the rules. ~t os t o f the Novices I had
contact with we re wifhng to learn and wanted to abi de by
the tees. Anyway , lo tsa luck es 73,

Ken xt ac Neilage, W A21DII
W est wood , N.J.

Editor, CQ :
Ju st o ne comment re~ardin jZ. the c n situation in your

editoria l in J uly CO. I 'm su re that the hams wou ld
welcome the C II boys into their rank s if the C D boys
wou ld ju!>t o nly lea rn how to observe FCC rules and
regula t ions . J ust thin k what u t te r chaos t he ham hand..
would be if the ham operated in viole nt opposition to
every rule a nd regulat jon o n the FCC like the cn r ag­
c hewers a ppa re nt ly do. We do not desi re these 104
mani acs in our rank s.

problem. Ho weve r. a firm but gentle ma n ly ha nd in dea l­
ing with the inevit able breaches of co u rtesy a nd tr ad ition
shou ld swing mo..t anyo ne in to line. It will be a mail er
o f setti ng a goo d example , more than a nything e tse ,
don't you think - Kl .\lGA

Connectors

Editor, CQ:
T he article " A C IO!o(' Look at Connectors" in J u ne CQ

was mfo rmanve, however I co ntend that the method
...he wn in fig. 9 fo r connect ing RG·~~ o r RG ·~9 to M3·1 5 P
coa x. con necto rs is no' the easiest, sa fest , o r most rel iable
way. . ..

The fo llowing impro ved method has these a d va ntages :
I. A better ground co nnectio n, with less cha nce of cor­
rosion . 2. No lo ose stra nds o f cable hra id to cau..e a
possible short. J . T he connector may be ea sily "cleaned­
up" a nd reused dozens o f times. 4. Less heat a nd resu l­
tant insu la lor d ama ge during solde ring. ~ . Much neater.
6. Gteauy improved physical stre ngt h-s-ac tua l re..rs o f
both met hods show that it tales con!<l iderab ly more terce
to physica lly pu ll a ca ble loose from a connector using
the Improved met hod of con nect ion.

In the improved me thod . the cable is pre pared as it
is in the old me thod, b ut the reduci ng adapter is t inned
with a solderi ng iron befo re slidi nl!! it over the cab le f A) .
T he b raid is fa nned o ut over the tin ned e nd o f the
ada pter a nd is li l!!h tly soldered a ll the way a round ( H) .
W ith a pair of " dil es" th e uce!<ls b ra id is tr immed off.
A small file is used to smoo th the so lder bead u ntil it
will fit int o the she ll. The center co nd uctor is strip ped ,
leav ing a bou t !AI" o f insulat io n . T he cente r wire is t inned
IC ) . The p lug shell is very fi rm ly screwed o nto the
a da pter , using a pai r o f p liers o n the shel l a nd a pa ir
o n t he ad a pter. I Fo r co nnectors be ing used o utdoors,
use a little E tectrase a l compou nd o n the adapter tb teads. )
Ho ld ing the cen ter cond uctor u p, till the center pin with
solder, While t he solde r ts ..t ill molten . turn the ce nte r
down so the solder will form a smooth bead at the e nd .
F ile the two sharp edges o n the ce nter pin to a\oid dam­
age to the con jack t D ) .

SI r' r: PE>d

00'
T inned

I
Fill .... l l n
solder B
f ile o f!
sharp
l"dql"s

Braid
Fanned

0"

(0)

IB)

n-tr-! 0 I
V

Use 2 po .rs of
pliers 10 secure
shell f Irmly cote
ada pter

(A)

IC)

T inned Before
Placlno on Coble '

\ •

Soldered. • / I
TnmrT'e(J /

and Flied
Smooth

On p age ~ , I've begun to ou tl ine o ne aspect o f wh at
will have to be the bi ggest guid a nce a nd indoctrinat ion
jo hs eve r, in a mateur rad io. Our conti nued existence as
a ho bhy a nd service cou ld co nceivably d epend o n the
success of o ur eff orts.

Among the mo re im portant pha ses o f th is lndoctrlna ­
tion is insti lling a strong respect for the la w, both
Imemat tcna t a nd domesuc, govermng amateur rad io . In
view o f the reckless a t t itude mo !>t C n ers take to wa rds
the law , it might seem to be a n impossihle joe . hut it
shouldn't be. T h ink about th is: ~O% o f the violations
recorded by hobbiesr C ners woutd /10' h, violations m
amateur rud to . Pro ta ntry, imp roper ide ntificat ion , etc .,
a re a s illegal o n the ham hand s as a nywhere el se, but
these act ually amou nt to a minute portion of C H vtota­
uons.

Attitude a nd operating p rocedure a re bound to he a

D ick Matano wicz. \\'21'/1
H ambur g, New Yo rk

" OUk R EAOU S S AY" welco mes leiters about
ne arly a nything of interest to ama teurs, whether
a bout CO itse lf, t he state o f the hobby, or what_
e ver else you ha ve o n you r mind. T he mo st in te r­
e...ring lette rs will be selected fo r publication each
mo nth ; just keep them legible. keep them short.
a nd above a ll, keep them clea n! Something bot h­
e ri ng you. We' re not mind readers. O~I , so drop
us a line.

To remo ve and reuse a co nnecto r, simply heat the
ce nter pin a nd shake o ut the mo llen solder ; u nscrew
the adapter fro m the shel l u~in ll p lie r'i agam ; u nsolde r
the braid from the ada pier. T he con necto r i'i ready for
immediate reuse .

Everyone who ha s tried the im pn ...-ed method has beer.
impressed by the si mplici ty a nd neatness. we have used
this me thod for yea rs with excellent resu trs,

Jerry . lillma n , W 7HU N IW~YFS

Ta coma, Wa sh ington

6 • co • August, 1966



PARTIAL SB. 110 SPECIFICATION S-RECEIVER SECTIO N : Sensl t lvl tYl
0.1 uv for 10 d b signol.plus.noise to noise ratio. Se l.ctlvlt y : 2.1 ~ c @
6 db down, 5 kc mo~. @60dbdown . Imo v. re ject ion : 50 db or better.
IF re ject ion : 50 db or bette r. Audio o u tput power: 1 wolt. AGC
cho roC le ril li cl : Aud io output level varies less Ihon 12 db for 50 db
chonge of inpul signo l level (0.5 uv to 150 uv ). TRANSMITT ER SECTION:
DC power Inpu t : SS B. 180 wa tts PEP; CW, 150 wens. RF power oU lput:
SSB . 100 wa tts PE P, CW, 90 walls (50 ohm no n-reactive load) . Outpu t
impedonce: 50 oh m nominal wilh not more than 2,1 SW R. Carrier
luppre llion : 55 db down fro m ra ted outpul. Unwonted lidebond
l uppre llio n : 55 d b down from roted o ulput@ 1000 cps & higher. Dis­
tort ion prod ucll : 30 db down from reted PEP output. Hum & n Olse l
40 db or better below ra ted carrie r. KeylnR cho ra clerl l llcs : VOX
operoled fro m keyed lone using gr id -blod ~ e ying . GENERAL: Frequency
co ve ro ge: A9.51 0 54 .0 me in 500 ke segments (50.0 to 52.0 mc wilh crystall
supplied ). frequency l eleclion : Buill-in LMO or crystol ca nlral. Fr• •
quency I to b ili ty : l en tha n 100 cps dri fl pe r hou r a fter '2Q minules wormup
under norma l a mbient condilions . l en than 100 cps drift for ±10% supply
volloge varia tions. Dial Accurac y : Electrieol, within AOO cps on o tt bond
segments. a fter calibration 01 nea rest 100 ~ c point. Visual, wilhin 200 cps.
Diol bocUash : No more than 50 cps. Colibration : Every 100 kc. Power
requi rem e n ts: High volloge, +700 v. DC @ 250 ma with 1% mOJ(o
r ipple . l ow vollage, +250 v. DC@ 100 mo wilh .05% mo ~. r ipple . Bia'
vettcae, - 115 v, DC @ 10 rna with .5% ma~. r ipple . f iloment vo llage,
12.6 v, AC/ DC @4 .355 0mps. Dim e n sio ns : U r.· w ~ 6'Yi · H ~ 13y'· D.

Describes t hese and over 250 other
Heathkits. Save up to 50% by build­
ing them yourse lf . Use coupon and
send fo r your FREE copy !

FREE
CATALOG!

• Built - in VO X a t no ext ra cost e Upper & low e r s ide­
b a nd o r CW opera ti o n e Bu ilt - in 100 kc c ryst a l cali bra to r
a t no ext ra cost e Os cill ator M od e swit c h for VFO
rr-an s celve , xtat c o n t ro l tran ec e jv e , o r xt a l cont ro l t ra ns ­
m it - v t c receive (id eal for net o pe ra t io n ) . 2 .1- kc S S B
filter w it h su peri o r 2 t o 1 s ha pe fac t o r e Built -in s ide ­
tone for CW o pe ra t io n e Th e fa mou s He ath lMO (li near
M a ster Os cillator ) that provide s tuning lin earity w it h
, kc di al ca lib ra tio n • .. s t a b ility. a nd c a lib ra t io n acc u racy
neve r befo re fou nd o n six e Sophis tica ted t r ipl e con­
ve rsion c irc uit r y . l o w cos t com pa nion A C a nd DC
p ow er s up plies

You Will Pay Over A $100 More For A Com­
p arable 6-Meter SSB Transceiver And Still
Not Receive The Quality. Value. High ·Per­
formance Features. And Protection Against
Obsole scence Included In the Heath SB~1 10

Here's The ISO-Watt P EP. 170-Watt CW Input T ra ns­
ceiver T ha t Sets TIle Pace For All Future VIIF 5SB
T ransceivers . The Hea th SB· I IO provides full VOX, PTT,
& C W opera tion on six wit h the same selectivity, sta bil­
it y, a nd performance already made famous by the Heath
5B-Ser ies equipmen t o n 80- to meters. C hoose the a p­
propria te power supply and go fixed o r mo bile. Discover
fo r yo urself the pleasu re of opera ting the mo st a dva nced Kit HP.13. Mobile Power Supply. 7 Ibs•. .... _.... ..•. ... . , . . .S5US
V II F transceiver in a ma teur ra dio •• . the sa tisfaction Kit HP.Z3, f ixed Station Power Supply, 19 Ibs. . . .. . . . . .. . • .. . • .S1U5
o f ow ning a tr u ly high-per form a nce 6 m e ter rig yo u Kit SI A·l00·1, Mobile Mountin g Bracket, 6 Ibs $14.15
have a ssembled yourself Kit SB-SIlO, SB Series Speaker. S ibs 517.95

Kit 5B·l1D, 23 Ibs 5320.00 Kit H5·24, Mobile Speaker. 4 Ibs.. . . .. . . . . . . • . . . . . • . .. • . . . . . . . .S1.00

r.-------- ---@ ~;~
HE ATH COMPANY, Dept. 12-8 -~ IIBenton Harbor, Michigan 49022 I

I 0 Enelcsed is S • plu' shipping. I
I Plea se send model h) ' I
I 0 Plea se send free Heo t h~ it Calolog . I
I Nome I
I (Plea , e Print) I
I Addrm I
I CilY Sio te l ip I
I Prices & specifications subjecl lo change wilhout notice. AM_167 I_____L ~

F o r f urther in fu rruation , check number 7. o n pllite 1111
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Announcements

August 7

The Sout h llills Bra ss Pounders and \l odulaIOrs.
I'i ll sburllh. ('3 ., will hold irs 29th a nnua l Ha mfesr a t
St. Ca li r lIeach Pav ilion, Route 19, South of P itt ...bu tgh.
Contact W 3WPR for deta il !'>.

The Shr. Meter Club will hold their ninth a nnual picnic
and hamfest at Picn ic Grove on Route 4.', o ne mile
nort h o f Route .10, Frank fort, III. w rite to ~9ZWU fur
fu rther information.

August 14

The Iowa 7' Meter Phone :-':('1 Picn ic: will be held 31
"'cHo~ Park . Boone. IOwa. Check wilh Dr . J . H. Robin­
son. n .D., C reston. Iowa, for more info.

The lIurlinltlon A ma teur Radio C lub a nd the e CRUa!
Vermont Amateur Radio C lub arc co-sponsor in g In ter­
national Held Day this yea r o n Aug. Ll·14. For informa­
tion on the ac nvtue.. contact WI HRG. Chairman.

The 32nd annual H amresrer Rad io Club Mid we stern
H amfest a nd picnic ..... i ll be held near Chkaec a t Santa Fe
Park , 91s1 and Wolf Road, in Willow Sprin gs , Illino is.
For com plete details including a special map o f the
locati o n ...... rile 10 WA9MRE.

T he Greater I' j ll ~hu r ll:h V HF Society is holdin g ih
Annua l Corn Roast a nd Transmitter H unt at South Park.
Mercer Grove.

August 21
T he No rth Alabam a Hamrest thi s yea r ...... ill be held in

Dec atur, A labam a . W4 HFZ has co mple te deta ils.
T he Mt n t-Ham rest. sponso red by the Hig Thunder

Rad io Cluh ...... iII be at the Boo ne County Fairgrounds
in Bel vide re . III . For mo re inform ation write to WI)!JRF
o r WN9 RI'W.

August 27·28
The Dell a Rad io Clubs .... eekend " lIamfest M " ...... iII

he a t Whiteh aven , Te nnev-ee. C heck with \""A"GO~I fo r
more det ai ls.

The Inre rna tio na l A ma teur Radio (station 4UIIT U )
a nno u nce.. tha t thei r IQM Convention will be held in
Geneva . S ..... itzerja nd, from A ugust 26 t hrough the 28.
A com plete program and regfstration Iorm will appear
in IA RC Newsletter No. ,. For a ll registratio n inform a­
lion and perfinent details write to LA.R.C . Box 6. UII
G eneva 20 , Swil i er land .

The l.a n ier la nd Ama teur Radio Club will sponsor a
Hamnic at the Sportsmans C lub. H ighwa y ' 3. o ne mile
sout h o f G ainesville. Georgia . Write to W4RZL fo r
details.

The Southwe...t Mi~'lOUri A mateur Radio C lub is plan­
ning III holdlheir a n nual picnic o n Aug. 28 . Fo r l ime and
place writ e 10 " .0 . BOlO. 29 1. Springfield. Missou ri . 65KO I

The Sout hern Counne.. Amateur Radio A ssociation
( SCA Rr\) .... iII hotd il.. annual o uting a t E IZIZ H arhor
t .a i e. E l/.I/. Harbor City. New J ersey o n the 2Kth of
AUl!. Det a tls and ad vanced reservation s ca n be had from
WnUR.

Correction

In the article , " Recommended Readin g," Singh' Sit/t' ­
htmJ Prl/lciplt's {lI1,1 Circuits ," CQ J une 19M. p . 33. th e
price quoted fo r the book i .. in error. T he pri ce for the
ho ok is $ 15.()(J. no t $7 .00 a ~ vnued,

,"' or f urther information cheek number 8 o n p Hge 110 ~

NEW fiCO 717 ELECTRONIC KErER

Now, a fully automatic electronic keyer for CW hamsl
Capable of providing se lf-comp le ting clean-cut dots ,
d ashes , and s paces acc uratel y t imed and propo r­
tion ed from 3 to 65 WPM in fo ur s witc h-se lected
ran ge s , with vernie r control of all speeds within each
range , Output is a 25 vol t-ampere dry re ed S PST
re lay whose contacts a re simply substi tuted fo r the
key te rmina ls of you r rig . A built -in adjustable to ne
and volume oscillator wi th a 3" by 5" 's pe ake r enables
monitoring transmissions , or permitting the 717 to act
as a cede-practice oscillator. Matches EICO 753 in
appearance to make it a perfect table-top companion

unit.
• Speed - 3 to 65 WPM in four over lapping ranges
• Output Contacts - 25 volt-ampere dry-reed

SPST relay
• Self-complet ing dots , dashes and spaces
• Dot/ S pace Ratio - 1:1 electronically timed to

with in 2 milliseconds at all speeds
• Dash /Dot Ratio - 3 :1 electron ically timed to

within 2 mill iseconds at all speeds
• Built-in adjustable tone and volume oscillator with

a 3 x 5 inch speaker
• Can be used as a code practice osc illator
• 5 tubes, 2 sil icon rectifiers
• 100-130VAC, 50-60 CPS. 40 watts
• S ize (HWD): 51h" x a" x alf." WE1GHT: 9lbs.

Model 717 Kit $49.95, Wired $69.95

-------------------------------------------
~ Electron ic Inst rument Co. Inc .
13 1-01 39th Avenue. Flush ing, N. Y. 11 352

S .. nd "'.. fRE E e.I .lo& "ne<ib,n& Ih.. l u ll [leo _
I' 0 1 200 b UI bu~~ . • "d " .m.. 0 1 " ..",. ..~I VI" 1.... ~

Name 5..
AddreSS IfI

"City State · l ip ~
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, ~®I~ A3-BAND SSB TRANSCEIVER KIT FOR189.95 I

Power Supplies Tail ored for
Opt imum Performance

o f the 753.

Mod e l 751 Solid Stat e AC
S upply/Spe ake r Console.
Match ing tabl e -top companion
unit. Bu i lt- in PM speaker .
Kit $79.95 Wired $109.95

Model 752 Solid Sta te Mobile
Supply.
For us e with 12 vo ll po sitive or
neq ative ground sys tems. Fully
protec ted agains t po larity re ­
versal o r overload .
Kit $79.95 Wired $1 09 .95

NEW ElCO 753 SSB/AM/CW 3·BAND TRA NSCEIVER
WITH SILICON SOLIO STATE VFO

Build the fine st of SS B/A M/CW 3 -b and tran sce ivers with 200 watts of
SSB punch and ellery wanted o peratin g fa c ility, pl us the ext ra reli ability
and ma inte nance ease inhe rent in kit des ign. Asse mbly is made faster and
e as ier by VFQ and IF ci rcu it boards , plu s preas se mbled c rystal la tt ice
filter. Rigid construc tion, compac t s ize , and s upe rb styling make th is rig
equ ally s uited fo r mob ile and fixed station use . The new EI CO 753 is at
yo ur d eale r now, in kit form and fac to ry -wired . Compare, and you will find
th at on ly the 753 has a ll these important features :
• Full band cove rage on 80, 40 and 20 mete rs . _ Re ce iver offset tuning (up
to ± 10kc) wi thout alte ri ng transm itter freque ncy. _ S ILICON S O LI D-STATE
VFO for drift-free and vo ltage s table ope ratio n in both fixed and mobile
installa tio ns . _ Built-in VOX. _ Panel selected VOX, PTT & STANDBY. _
High level dynamic ALC to prevent fl at-topping o r spla tt e r and pe rm it th e
use of a linear a mp lifie r. _ Autom atic carrie r level ad justme nt on CW and
AM. _ Dual ra tio ball d rive permits si ng le knob 6:1 rapid tuning an d 30 :1
ve rnier ban d spread (ove r 10 deg ree s of scale) . _ Po sit ion of hairl ine ad jus t­
ab le on panel. _ Ill umina ted S-mete r/ PA Cathode C urre nt Mete r and tuning
d ial. _ Fa st a ttac k, s low decay AGC . _ Grid -blo ck break-in CW keying. _
Product d etector fo r SS B and CW, triode dete ctor for AM. _ T R re lay with
aux ilia ry c o ntacts for us e with hig h powe r line ar a mp lifie r. _ In cl ud e s
mobi le mounting bracket.
ADDITIONAL SPECIFICATIONS
FREQ UENCY COVERAGE : 3490-4010kc , 6990-731 0kc , 13e90-14410kc. SSB EMIS·
SIONS: LSB 80 and 40 meters, USB 20 meters. RF POW ER INPUT: 200 watts SS B
PEP and CW, 100 watts AM. RF POWER OUTPUT ; 120 watts SSB PEP and CW,
30 watts AM . OUTPUT PI NETWORK MATCHING RAN GE: 40·80 ohms. SSB G EN­
ERATION : 5.2 Me crystal lattice fi lter; bandwidth 2.7kc at 6db . STABILI TY : 400 cps
alter warm-up. SUPPRESSION : Carri er-50db; unwanted sideband-40db. RECEIVER:
Sen sit iv ity j uv for l Odb SIN ratio : selectivi ty 2.7ke at 6db ; aud io outp ut over 2
watts (3.2 ohms) . PANEL CONTROLS &. CONNECTORS; ·Tuni ng , Band Selector,
AF Ga in, RF Gain, MI C Gain wi th calibrato r switch at extreme CCW rotat ion , Hair­
l ine Set (capped), Mode (SSB, AM, CW, Tune), Function (Off, Sta ndby, PTT, VOX) ,
Carri er Balance , Exc iter Tune, PA Tune, PA Load, Receiver Offset Tune, MIC
input, phone jack. REAR CONTROLS &. CONNECTORS; VOX Thr eshold , VOX
delay, VOX sensitivi ty, Ant i-VOX sensitivi ty, PA Bias adjust , S-Mete r zero adjust,
power socket, exte rnal relay, antenna connec to r, key jack, accessory cali brato r
socket. METERING : PA catho de on transmit, S-Metar on receive. SIZE (HWD) :
5' :J<," x 14'1.... x 11 '1. .... POWER REO UI REMENTS: 750 VDC at 300 ma, 250 VDC at
170 ma, · 100 VDC at 5 ma, 12.6 VAC at 3.8 amps.

The Mo C'4el 153 is an outstand ing value factory-wired at $299.95.

~ For FREE Catalog and 753 Spec . Sheet write to EICO Dept . CQ·8
~ 131·01 39th Ave ., Flushi ng. N. Y. 11352

For f ur ther informa tion . check n umber D. on llllj,l'e 110



AI Katz and hi, e lect ric moon bounce ma chine, b etter ~ nown 10 th e layman as a home­
brew 20' parabolic d ish reflector with a u.h .f. log per iodic a nten na at its apex. Counter­

bala ncing weigh ts are visi ble a t the rear, mou nted o n pile ex tensions.

SIMPLE PARABOLIC ANTENNA DESIGN
BY ALLEN KATZ.* K2UYH

T
H E parabolic antenna is not a new idea.
T he use of a parabolic curve to direct
radio waves dates back to the early ex­

periments of Hertz with electromagnetic radia­
tion.' Today there is more interest in this old
type of antenna then ever before. However. de­
spite this interest and the passing of nearly a
century since its first usc. the parabolic antenna
is still mi understood by many radio amateurs .

Theory

T he parabol ic antenna works in a simila r
fa ...hion to an automobile headlight. It makes me
of a special propert of the geometric curve
known as the parabula. This curve transforms
rays generated at a point source into parallel
lines. See figure I. It is this property of the
parabo lic reflectcr which has led many amateurs
to picture it as the perfect antenna. They reason
that an antenna placed at the focal point of a
parabol ic curve should produce a parallel beam

"4t1 Cumherland Avenue. v erona. N ew J ersey.
'O rr. W . I. , and Johnson. II . G .. " V. H .F. lI and Book,"
Rm/i" Pubttcenion, InC' ., \Villon. Conn.

10 • CO • August, 1966

of radio energy. Those who believe this way for­
gel that 'In antenna has a finite size (usually a
half wavelength) and thus can never be a point
source.

In practice, however, the larger a parabolic
reflector is made the more closely the feed an­
tenna will appear a point source. and the more
c losely a parabolic antenna will perform to that
of the ideal.

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

-=- " '1- - ----------
~~,,:;_::--~;-~:,;,! ~------~.:_----~ y

...-7~L/-- ------- ------- ­, ,r,-------------------­
, .- o{- - - - - - - - - - - - - - - - - - - -

'-------- -----------

Fig . l -The parabolic reAector converts e nergy from
a point source 10 a paralle l beam. The pa rabolic curve

is defined by y2 = 4PX .



I I_ i - - -
.....

I- :'\
i"

~

\1-
\.-,

- - - -

, . I ~ - C-
o • • • " .. .. .. .. " se "Goo...

Fig_ 2-Plol of antenna e ffi cie ncy venus gain .

lea st a 40 foot d ish to achieve this gain. 220 me
is pretty much in the same boat as two meters.
However as one gets up to ~32 and especially
1296 me thin e, become more interesting. On

•
~32 me a 20 foot dish (a n an tenna size wh ich
can be squeezed into most a mateurs back ya rds)
will produce a gain of 27 db. a nd on 1296 a gain
of 37 db. These va lues of gain start to look rea­
sonnhlc from the point of view of rnoonbouncc
a nd are quite substa ntia l for most other forms
propagation.

T_IO, Il - Z.5
T_1.$, 1l -1.<I
T- !l.O, 1l - .6 25
T-2.5, 1l _.156

Fig . .c - Groph of a parabolic curve for a 20 foot di sh
with on lId ratio 01 0.5.

,

Tr _4PX Of )(-I:
FOI P-IO'

Construct ion
Another common belief is that the parabo lic

antenna is a particularly di ffi cult antenna tc­
co nstruct. Again, this is not the case. There arc
basica lly two met hods in use by amateurs fo r the
construction of pnrubo lic a ntennas. The curve i-,
rigidly construc ted in the first method. For in­
sta nce the parabolic curve could be layed out
on a large piece of plywood and the plywood
cut to the desired shape.

The second technique with which this article
will be co ncerned is known as the "stress
met hod." This technique makes use of the fact
that when a beam is stressed at its ends. it take..
the form of a parabolic curve, T he curve of an
archer's bow is an example of an a ppro xirnute
parabola created in this ma nner. If many beams
or struts are arranged in the fo rm of the spoke..
o f a wheel. and a wire is threaded through their
ends. when the wire is pulled taut they will bow
up to form a dish shaped structure. In this wa y
one ca n co nstruct a pa rabola of revolution or
"d ish" type ante nna.

To illustrate this point let us consider the con­
struction details o f a 20 foot parabolic antenna ,
As mentioned earlier this size a ntenna is not un ­
reasonably large and yet has enough gain to be
usefu l for 432 and 1296 mc moonbounce ex­
periments.

The first thing to be considered is the shape
parabolic curve wanted. A 20 foot dish can be
made sha llow or deep. The measure of a dish's
shape is the [ l d ( foca l length to diameter) ratio,
The larger this value the sha llower the dish , In
genera l the efficiency of a parabol ic antenna de­
pends on how the feed antenna d istributes its ra­
d iation over the sur face of the reflector (illumi­
nation taper). Idea lly, we would like the feed
antenna to distribute energy equally over the
reflector's surface without spilling a ny over the
sides. This condition. however. is impossib le to
achieve in practice.
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Fig. 3 - Plot of parabolic a"t~n"o gain v~rsus diam~ler

for the various bonds,

,

•

"

•
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'Thc yagi may appear 10 be a contradiction to this rule.
However , as soon as several a rc Slacked, the ru le a pplics.
t l(a lZ. A .• " Moon Bounce Aclivities," V .H .F. Amatrur
\fm{O:jnr , April. 1961.

In genera l an a nten na's gai n is re lated to its
a rea in the direction of radiation; the more area
the 1110re gai n.:! T he efficien cy of an a ntenna is
defined as the ra tio of its actua l gain to tha t
whic h it shou ld theo retically have for its given
area. The parabolic an tenna is not the most
efficient antenna . Its efficiency usually turns o ut
10 be about 65 percent. A colinear array for
example ca n have an etliciency which approaches
J00 percent. The advantage of the parabolic an­
tenna is that as its size is increased. its efficiency
stays approximately the same. The efficiency o f
the colinear (and most other phased arrays) on
the other hand drops off sharply as size is in­
creased , Figure 2 shows a comparison of the
efficiencies of a colinear a nd a parabol ic reflector
;I S a function of gain. T he curve for the colinea r
is only approxi ma te since the rate of gain in­
crease is very much dependent of the craftsman­
chip of the constructor.

Another advantage of the parabolic antenna
is that once the reflector is constructed. it can
he u:..cd on a va riety of freq uencies. You change
hands simply by changi ng the feed antenna.

Figure 3 shows how a parabolic antenna's gai n
varies with size fo r several of the v.h.f. bands,
As expected the gain increases as you go higher
in freque ncy. On 1~4 mc because of the large
physica l size of the feed antenna. you need a
rather large dish to obtain any appreciable gain.
You need at least a true 23 db of gain to consider
doing any serious moonbounce work on 2 me­
Icrs.3 According 10 (he chart ) -OU would need at

Aug ust, 1966 • CQ • 1 1
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Commercial antenna desi gns tend to st rc......
antenna pattern. Energy spill over produces side
lobes. To avoid these side Jobes. commercial de­
sig ns create a hot spot at the center of the dish
with the feed anten na's radia tio n pattern 10 db
down or so by the time it reaches the re flector's
edge. Th is de ...ign usually require s a deep dish .

As a mate urs, we are interested in gai n. More
ga in is obtained when so me energy spills over the
edge o f the dish . A feed ante nna pattern with
half power poin ts corres pondi ng to the edge of
the reflector is a good compromise . To achieve
Ihi s result requires a re latively shallow reflect or.
T he a nte nna to he described here has a n [ l d
ratio of 0.5. This ratio produces a reasonable
effic ie ncy with a d ipole and re flector used as a
feed antenna. Pos...ibly a I I d ratio of 0.8 might
have produced slight ly better results. but we
have no t tried that de...ign.

The parabolic curve decided upon should be
carefully plotted on a sheet of graph paper. The
analytic geometry re lation Y:!=4jX (where j
equals the focal d istance), is the equation of a
parabolic curve. For our chosen [l d of 0.5 and
20 foot diameter. I turns out to be 10 feet. Plug­
ging this value into the equation. one can solve
for the X coordinate (height of the curve) in
terms of the Y coordinate (radius of curve) .
(See figure 4. )

A pa rabo la of revolution can be thought of
as being composed of an infinite number of
circles. The graph of the parabolic curve can be
used to determine the di ...tance along a strut to
anyone of these infinite circles. This distance is
obta ined by laying a wire or string along the
pa ra bolic curve until the desired point is reached.
T he wire is then pulled straight and its length
measu red. In this manner the length strut
needed to produce the 20 foot dish {distance to
o utermost ci rcle), as well as the locat ion of cor­
rect io n circles can be determined.

T he layout of the dish 's frame is shown in

12 • CO • Aug ust, 1966

Fig . 5-frame cons truc­
tion detai ls for a 20 foot
dia meter dish with an f/ d
rctlc of 0 .5. The 18 memo
bco are 1" X 2" red­
wood struts 10'h' long
and the base is made of
2' X 2' X 1" plywood.

figs. 5 and 6. The base
of the di...h is made from
a 2' X 2' X I" piece of
plywood. Holes ...hould
be drilled every 20 de­
grees for the mounting
o f 18 radial struts. The
struts were constructed
from 10 foot lengths of
I" X 2" redwood. Bo th
the redwood struts and
plywood base were found
to standup well in all
weather conditions. In

all en...c.... however. the wood members should be
treated with a wood preservative and the n
painted with a good ex terior pa int. It W<lS found
that the struts should be IO V2 fee t long. T hus.
the mounting holes in the base should be posi­
tin ned so tha t the st ru ts a ttach lh foo t o ut from
the cen ter. A 11,4 inch hole should also be
drilled into the ce nter o f the base to pa ss the
mount in g r o le for the feed antenna. Besides Ihe
mounting holes. ho les mu...t he d rilled in the
st ruts at 5. 7Y2 a nd 10 feet from thei r e nds .
Eye holts arc placed in these holes fo r the guy
wires of the outer and inner support ci rcles.

The pa rabola of revo lution is a ve ry strong
... truct urc. However. the majority of the forces
a re in the forward direction. Back bracing should
be u...cd to protect the ante nna from winds
approaching from the rear. Such braces were
constructed from four 10 foot sectio ns of 2" X
2" redwood which were criss-crossed and bolted
10 the bad of the base as shown in fig. 6. Guy
wire was run from the end of each strut to the
nearest back member. This procedure produces
a stro ng light weight reflector which will hold
its sha pe in the wind.

After the frame is bolted together. guy wire
...hould be strung through the outermost ring of
eye bolts. The two ends of the guy wi re are then
pulled together. and with the aid of a turnbuckle
the ring's diameter adjusted to 20 feet. Usually
it helps in gelling the bowing started to have each
strut initially elevated above ground about a
fool. This condition can be accomplished by put­
ting a box or other support under each strut
before pulling the guy wire taut. Next guy wire
should be run through the other two eye bolt
rings and to the back braces and the gu y wire
adjusted for the most accurate shape.

At this point let us say something about nccu­
racy. Again many amateurs have the wrong im­
pres..ion a bout the amount of e rror a parabol ic
antenna can to le ra te. T he necessary accuracy of



Fig . 6 -Side view of the
frame showing how the
wire s are used to d row
the st ruts into a pa ra bo la .
Note, a lso, the re a r sup­
po rt fro me mode fr om
2" X 2' X 10' redwood.

Guy W"I!
I· l 2 ' Rl!d W...cd Slru!s

/
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a parabo lic reflector depe nds o n the frequency
o f operatio n; the higher the freq ue ncy the more
accurate the c urve must be . Accord ing to the
theory o f optics, a n accuracy greater tha n Vii A
will buy nothing.

Severa l stud ies have bee n made of the loss
in ga in due to the " ave rage" e rro r of a para­
bol ic reflector. Results fro m one of these stud ies
is show n in fi g. 7.04 From thi s gra ph we see that
a n r.m .s. error of 0.1 A will degenerate the pe r­
fo rmance o f a di sh less than I d b. On 1296 me,
0. 1 A is a lillie less tha n o ne inch. T his is an
accuracy well wit hi n the ca pa bility of the con­
st ruc tio n method bei ng descr ibed.

A fter the frame is co m pleted . it must be cov­
ered wtih a conducti ng muterial . p referab le a
mesh to kee p down wind resista nce . A com mo n
q uest io n is, " How fine u mesh is needed '!" A
conse rvat ive rule o f thumb is 10 have the mesh
o pening less than 1/ 16 A. The di sh shown in the
pictures is cove red with one inch chicken wire.
The chicken wire was rol led across the fra me,
tucked under the sides a nd tied down to the
struts a t a m ultit ude of places. We have used
ma ny o ther methods for attaching the ch icke n
wire (or screening ) , includi ng sta pling a nd bolt­
ing, but pre fe r s im ply tying the mesh in place .
A good qua lity lacing cab le or even tie wraps
work wel l.

We have found that th e d ish works we ll
th rough 1296 me a nd know o f people who have
used sim ila r a nte nnas with two inch mesh o n
1296 rnc witho ut a grea t deal of de te rio rat ion.
Recently we have he a rd so me q uest ion as to the
usefulness of c hicken wire as a reflector mate­
riat.r· T o th is we ca n only answe r that we have

had no problem with th i... materia l. It does rust
qu ite bad ly in only two yea rs. but we usua lly
see m to ha ve anothe r antenna built by then.

Feed Antenna

T he fee d a nte nna seen in th e photogra phs is
a log pe riod ic a ntenna .'! In itia l test s were made
with a di po le ami reflector. La ter thi s si m ple
feed anten na was replaced with the LPV to
facilitat e the use of the reflecto r on severa l
bands. The feed anten na is mounted on the end
o f a 12 foo t a lumi num po le. T hi s pole was
mo ved in a nd o ut unt il the point of ma ximum
ga in wa s fo und (a d istance sl igh t ly longe r than
10 feet ) and then cla mped in pl ace. Three insu­
la ted guy lines we re a lso attached to keep the
a nte nna in posit io n.

Antenna Mount

In d rea m ing o f exot ic fo rms o f com munica­
t io ns. o ne ca n get ca r ried awa y into thi nking that
all tha t is needed is la rge ante nna. This is no t
the case . A big an tenna is o nly one piece in a
to tal comm unications system which includes
transmitter. receiver, anten na , a nd mount. In
pa rt icula r we would stress the mount. This v ita l
piece of the communicat io ns syste m is ofte n for­
gott en. The a nte nna described he re has less tha n
a 2 de gree beumwid th . o n 129 6. T he mount
shown in the picture along with the a nten na is
no t adeq ua te for se r ious work on 1296 me. It
is passahlc o n 432 me where the bcamwidth is
8 de grees. -

e'FHton , E. 1'.. " T ht' Rmtio A II/<I(t' /lr ,\ V .11. "'. ,\I IItl1I0 / ,"

A .K .R.L. N ewinuton, Conn.
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Fig . 7 - Plot of g oi n loss ve rsvs cve roqe e rror in wove­
lengt hs.

' Ya rna ll, W . M., " Antenna D e..ign Suppl ement ," ,\f icr o ­
Wlll '/'S , May , 1 9 f1~ .

-M ich ael, V . A ....~h\( l n l:l"u nCl· Newslcn er ," V II FER
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The Lafayette HA.250 linear Ampl;R. r. It
is a compoct package. The power-switching
transistors are installed in a hea t sink with
heat.radia ting fins o n the right side of the

case.

CQ Reviews:

The Lafayette H A-250 Linear Amplifier

BY WILFRE D M. SCH ERER,· W 2AEF

T
il E La fayette HA·250 Linear Amplifier is
a compact job with a bui lt-in power supp ly
a nd is designed for IOO-wa lt p.e.p. input

with very low-po we r exciters fo r mobile opera­
tion on the 6. 10 a nd 15 meter amateur bands.
Requ iring only 1-2.5 watt s of ca rrier drive for
a. m.• it is an ideal unit for use in conjunction
wth the l afayette HA-650 e-meter transceiver.
recently reviewed here. ' o r for o peration with
other low-power gea r. For s.s.b. use. a max.imum
o f 10 watts p.e.p. drit..e is needed for full power
capabili ties. which should be o f inte rest to those
who mi ght contemplate the construction o f
transistori zed mobile s.s.b. transceivers. The am­
plifier may also be o perated with f.m.. d.s.b. and
c.w,

Circu itry

Two 12J B6 vac uum tubes (heater type ), con­
nected in para llel . operate with zero bias in
grounded -grid circuit ry. R.f. drive is a pplied
th rough a .0 1 mf coupling capacitor to the tube
cathodes which are connected to ground through
a 22 p.h choke. The input impedance is approxi ­
mately 50 ohms. All the tube grids a re con­
nected direct ly to ground . The output circuit
consists o f a pi-network which is adjustable for
50-600 ohm loads using variable plate-tuning
and output-loading capacitors. Bandchangin g
is accomplished by manually removing and re­
so ldering a tap o n the tank inductor. This should
be an acceptable me thod. since o peration o n
only one o f the three bands is likely. el imin ating
the need for a bandswitch. No a lte rations are
required at the input when bands are changed .

R.f. switching between excitcr-feedthrough o r
linear-amplifie r ope ra tion is handled with a relay
that has one set of s.p.d .t. contacts at the r.f.
input side of the am plifier and another sct of
similar contacts <I t the a nten na. Wh en the power
swi tch o n the H A-250 is off, r.f. from the ex­
cite r goes th rough the normally-clo 'ied contacts

"T ec hrucnl Directo r. C Q .
' C Q Revie ws the Lafayett e IIA ..f>!I0 6-Mcter Tra nsceiver,
CU. July 'M, page 18.

a t the amplifie r in put and then to the normally­
closed contac ts at the a nte nna for operation
with the exci ter o nly.

When the power swit ch is turned on. a sam ple
o f the r.f. input is rectified by a pair of diodes
to provide a d.c. voltage that actuates a "sensing"
relay. The relay in turn energizes the r.t. switch­
ing relay to transfer drive to the amplifier
cathodes a nd a lso transfer the antenna to the
am plifie r o utput. At the same time. the high­
vo ltage power supply is turned on by a second
re lay energized by the sensing relay. The r.f.
d rive from the exci ter therefore automatically
fi res up the linear by means o f the r.f. sensing
affa ir. 0 specia lly actuating connections arc re­
quired between the exciter and the amplifier.

Power-switching transistors are used in con­
junction with a neat little toroid-type trans­
former in the high-vol tage supply tha t furn ishes
350 vo lts unde r load. Operation is designed for
11.5·14.5 v.d.c. negative-gro und systems.

A panel mete r indicates rela tive-powe r o utput
when either the linear or the exciter (a lone).
is used. provid ing a convenient tune-up indicator
for eithe r situa tio n.

Operat ion

Although the HA-250 is sim ple to tune up.
requiring only adjustments o f the plate tuning
a nd loading as indicated by the panel meter.
ce rtain precautions must be observed if optimum
performance is 10 be realized. In order to better
understa nd the need for these measures. a n
examinatio n o f the performance o f the amplifier
will be helpful.

Figure I shows the o utput power in re la tion
to the input power and thus is indicative of the
linearity characteristics for the amplifier.

Curve "a" was derived from the performance
specifica tio ns fo r In-meter operatio n as given in
the equipment manua l. C urve "b" is the result
of measurements mude in the CQ Lab. showi ng
slighlly beuer linea rity than the m ti ngs ind ica te.
T his measurement W Ol S made afte r the amplifier
was initially adjusted for maximum o utput with
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10 watts r.f, drive. Curve "c" is the result ob­
ta ined after an initial loading adjustment for
maximum output wtih o nly 1-2 WHitS drive. Note
how severely the linearity deteriorates." For a.m.
operatio n under these condi tions. not only will
there be excessive distortion. but full peak power
will not be rea lized and "downward" modulation
will take place; however. when only low drive is
availab le for tuneup. proper adjustment and
modulation may be obtained by red ucing the
loading {counte r-clockwise ) to a point where the
output is about 10% less th an maxim um o r to
where "upward" modulation res ults during voice
operat ion. Curve "b' also shows that in o rder
to obtai n good modulat ion (p.e.p. = 4 X carrier
power). the maximum allowable carrier drive
is in the neighborhood of 2 watts.

In the Case of s.s.b.. the maximum p.e.p. drive
to lerance would be 10 wa tts and since tune up
power with s.s.b. exci te rs usual ly is about the
same as the p.e.p., ini tia l adjustments with 10
watts drive can be made to provide proper load­
ing and operation. With c.w. and f.m.. tuneup
for maximum output may be made at the avail­
ab le drive levels up 10 10 watts. The perform­
ance on 15 meters was found cs-entiallv the same­
as above.

6·Meter Performance

Curve "d ' shows the characteristics with tl­
meter operation as obtained after tuneup with
to watts drive. Note the improved linearity, indi­
cating a more favorable impedance match be­
tween the tubes a nd the la nk circuit d ue to a
higher C-to-L ratio which is used for th is band ;
however. thi s is obtai ned at a pri ce o f lower
power and less efficiency. T he d.c. plate input
on Ihis band with J() watts drive was fltl watts.
89 watts on the other bands. Due to power­
supply regulation. actual p.e.p. with
voice modulation will run slightly
highe r. C urrent drain from the d .c.
power so urce was about 8 amperes at
ma ximum peak power.

On 10 and 15 meters the s.w.r. at the
imput measured 1. 1 to I (for 50 ohms)
and on 6 meters. 1.5 to I. About I walt
of drive power is needed to operate the
r.I, sensing relay. The lime constan t of
the circuit is such th at the re lay will
remain closed with the normal rise an d
fu ll of the r. f. envelope during s.s.b.
modulation.

:lA normal suuauon experienced with linea r
amplifiers,

Inte rior view of the HA·2S0 . It il a simple
and easi ly occen ible la yout . The ou tput.ta nk
com ponenh are at the up pe r left. The round
object near the center is the torold-wcued

transforme r fo r the power supply.

j 50 0

<5
s:
~ 1 0

"

c
1 5 4 ~ '7 ' 1l 10

W(ll h Inpul

Fig. 1-Graph showing input V.I. output power ehcrcc­
tedlties of the HA·2S0 linear amp li fier.

The safety factor for the r.f. sensing diodes
appears to be somewhat marginal. as it was
found that they will burn o ut qu ite readi ly with
r.I. in-ut levels slightly above 10 watts. Ca re
must therefore be taken not to exceed input­
power levels in this vicinity. Should this be of
concern. you can bypass the sensing relay and
actuate the r.I. transfer and flower relays direct I)
by means of the RCV-X~IT control circuits of the
transceiver / cxcitcr,a

T he HA-250 linear amplifier whic h. by the
way, is man ufactured in the U.S.A. with Amer­
ican-millie parts. is we ll bui lt and neatly laid out
for ready access 10 all components as may be
seen in the photographs. It measures on ly 7" D .
X 9" \V. X 2" H.. making it ideal for "out-of­
the-way" installation in a vehicle. The unit is
priced at $79.95 and is ava ilable from La fayette
Radio Electronics. III Je richo Turnpike . Syosset.
1.. 1.. N.Y. 11 791. - 1V2A EF
lI'fo do this. connect the normally-open stationa ry con­
tact o f the sensing relay to one side of a pair of normally­
o ren grou nd in g contacts on the excite r control relay e r
o n its tr ansmit switch.

•

•
•
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Front view of the Touch ·A·Matic
ke y with the Con.Key a longsid e.
Th e spea ke r is moun ted fa ce up
under the ha nd le; le ft control is
fo r SPU D and the righ t co ntro l is
AUDIO volu me. The two switches
o re 5, and S2 with the O n O ff

ind icator betwee n them•

•
o IC••ouc

BY ALBERT H. J ACKSO N.* VE3QQ

Port II

Construction and testing details are giv en in Part /I fo r this solid state keyer.
The keyer feat ures circular construction, long da sh output and can be used with

a straight key, dual paddle key, the Touch.Key' or Can-Key.'

T
il E pa rts board assembly layou t and wiring
for the Touch-AcMatic Key is sho wn in
fig. 3. The ad vantages gai ned fro m the

c irc ula r layout were described in Pa rt I un d
so will no t be covered here aga in. 0 0 not fo rger
to usc c li p on heat sinks as suggested in Pa rt I.
to protect the components.

cu rly a ll items are mounted from the inside.
with their leads bent and inse rted th rough holes
in a piece of 111 6" (hid phe nol ic tubi ng. 20/,, "
in outer d iamete r by 1112 " high . All connectio ns.
with two exceptio ns. are made on the outs ide.
using com ponent leads wherever possible and
spaghetti tubin g as required.

Temp late

The easiest way to lay o ut :1 round form such
as thi s. is to do it in tlat , by nurking a template
o f light shee t iron a nd then bend ing it in to a
circle la ter. Use fig . 3 :IS a guide. and mark a ll
pcsi uons . altering dime nsions where necessary
to fit avai lable parts . Remem ber tha t longitudinal
spacing o n the template will close up to some
exten t between the various items when the y a rc
mounted inside the tubi ng. since ih inner ci r-

. J! 1 II i 1<1 A vc., II" , ..f 'i l . t\ / Ilp ri " r , O ' lI :.H ill , ( ';J lI;.H l:..l .
'J:U l"" II, t\ , II. , " 1 11 1;" 10 11..11 to,: I;" Y," (V N O\l. I'lt l~ , P:l ft'
21(
IJac ko<,on, A . II .. , " The Can- Key," C Q Feb. 1<,164, paJ;c 36.

cumference is sho rter than the tem plate length
on the ou tside .

D rill th rough a ll ce nter marks with a sma ll
d rill. De-burr, then bend the fini sh ed temp late
10 make H d ose fit a ro und the phe nol ic tubing,
C him p in place with a pa ir of tight ly twisted wire
loops. a nd ce nter mark a ll locations with the
same drill . Remo ve the template and fi nish d rill­
ing to the required hole sizes.

Co nstruction

N ote that the la yo ut and wiring views pre­
scnted in fig . J a rc both o f the o utside of the
circular pa rt s board . and parts locat ions are
sho wn "looking through" the phenol ic tu bing.
as if it were transparent . A straigh t-edge placed
vertically across both sections of the drawin g
will help 10 so rt out co m ponents and their re­
spect ive connections. Com po ne nt U :!l i i, the on ly
ite m mounted on the o ute r sur face: its lead to
the audio control passes th rough hole E, and is
a tta ched to the resistor on the inside, The
I 536's are inserted through the tubing wall
from the outside. and cemented in place o n the
in- ide with Duco or House ho ld ceme nt . Diodes
suc h ao;; the IN1071 . a nd other silico n types
having the va m e forwa rd vo ltage lim p (l U I v.),
ca n be' ..ub..tituted for th e IN ~'i3(I', if the 1II01l 1lt ­

ing hole" are altered nccordingfy. Remem ber to
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Fig . 3- Temp la te for the circulor ports board of the
Touch-A ·Motic key and layout a nd wiring da ta. Th ese
replu ent the flot outside 'tiew as expla ined in the
lext. Ho les A, 8, C, 0 and E or. mode with a # 53

drill. Hole F requ ires a W' drill whil e holes for CR1• CRa.
CRt , CRn, CRIJ and CR I 4 require a 9 /32" drill . All
other holes a re made with a # 58 dril l. Th. shaded
ends of the smoll d iod es reprelen t the cathodes. Co p-

a cito r CII i, mounted ever CR J, CRt, RIo. RIJ from hole
G 10 ground . Capacitor CI9 is mounted o'ter R. a nd
R52 fro m ho les H to I. Check this articl e for importon'

corrections to port I.



polarize all diodes co rrectly, as they a re installed.
Use bare. tinned # IR wire for the plus and

minus 8 volt busses. and pull tight ly around the
tubing between holes A, C and B. J) , respect ively.
Bend the ends over on the inside to hold the wire
in place.

Mount nnd connect all components as shown.
leaving the ground and off-the-board leads un til
last. Make the ground ring from flashing copper
as ind icat ed in fig. 4(A); turn the assembled parts
board upside down. and lay the ring in position
on top of it. Bend all grou nd leads fla t against
the ring. leaving a sma ll loop in each to faci li ­
"tate attachment of a heat-sink clip. and solder
into place. Solder th ree # 4 soldering lugs.
mount ing holes protruding over the outer edge.
to the ground ring in the remaining spaces about
120 degrees apa rt. These wi ll serve to attach
the ent ire assembly to the top of the lower case,
after the sma ll fi lament transformer is in posi­
tion.

A ll connecto rs. controls, fuse, relay or tran ­
sisto r output circuits, Cr s. Rr.fl and R."o. etc .• are
insta lled in the bottom section. T he controls are
miniature Y.z watt pot entiometers. but larger
styles ca n be fitt ed with a slight re-arrangement
of parts. Resistor R:~ should be a screw driver
adj ust lock ing type for semi-permanent sett ing.

Top fro nt view of the Touch-A.
Ma fic key shows front contro l
g ro up ing an d circular pa r ts
board . Note the 6.3 volt filam ent
t ran sforme r mounted on the bot.
tom con in the center of the po rts
board . The crystal spea ke r is

mou nted in the top section.

A close-fitting grommet ho lds
the NE-2 pilot lamp in place
at the front , and the cable en­
trances. fuse-holder etc., are
located at the rear. Usc jacks
o f d ifferen t types fo r t he
straight key input a nd trans­
rnitte r key co nnections, to
foresta ll a ny possibility of ac­

cidenta l introduction of higher voltages into the
tra nsistor circuits.

Corrections to Pa rt I
Tn te to al/ error some mistakes crept into the

parts list in Part I. The values SIIO W ' 1 Oil the
schrmutic are correct and should he [ollowed
wh erever fiRures diDer. Q, ,, referred to ill the
L OllI: /) (lsh Circuit section should he QIO. ed.

Case
The case is made of sections cut from two 20­

ounce food tins. prepared as shown in fi gs. 4( 8)
and 4(C). Notch the lower end of the top part
as ind icated . and bend the tabs so fo rmed to fi t
inside the top fl ange of the bottom portion. Work
on the thi n metal wi ll be made much easier and
safer if you fi rst cut enough wooden discs to fi ll
the portions used. and then clamp the cans end­
wise between blocks in a vise. Bore I " ho les
through the centers of the discs. to facilitate re­
moval as various operations are completed. The
outer seams and minor de nts in the tins should
be fi lled wi th so lder and fil ed flu sh with the
surface .

Upper and lower parts of the case are held
together by two 4-40 screws inserted through
the top of the bottom section. near the edges.
on opposite sides. These are threaded into tapped

ou

2"

}-- - - 3 i" - --..j
1--- - 2 h"- - .,1---- 2" - ..,

(Al (8 ) eel
Fig. 4- (A ) Dime nsio ns of the ground ring mod e from fl oshing copper . (B)-Dime nsions of the ca se top section cut
from a 20 o unce food tin. (C)-Dimensions of the ccse bottom sect ion also cui from a 20 ounce food tin.
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studs, 1;4" in d iameter by Ih" long, soldered in
th e correct positions a t the sides of the upper
case.

The bo ttom plate consists of a disc of 1J8"
a luminum, drilled and ta pped at th e edges to
t ake four equally spaced 2-56 mounting screws.
'A center hole, tapped to allow inse rtion of a
6-32 screw as a hand le, enab les removal of the
p late when necessary. 1\Iount the bottom pla te
inside th e lower case wa ll, leaving a 1/ 32" lip
to accommodate the 1/1 6" no n-skid rubber ring.
Cut the rubber from two common "jar-rings,"
expand and cement in position: a little paraffi n,
rubbed on the inside of the case, will prevent
the cement from sticking to it.

The speaker gri lle. a lso made from 'h" alum­
inum, fits inside the end flan ge of th e upper case;
the slots a re ~" wide, bounded by a circle 21/.1 "
in diameter. Make the handle from S/I(l" alum­
inum rod, su pported to clear the surface by about
¥s". The gri lle "cloth" is a piece of thin . opaque
plast ic sheet, stretched and cemented to the
unde rside o f a light gauge al uminum ring, 31/.1"
outside diameter by 2%" inside, placed behind
the gri lle itse lf.

Paint ing
When all mechanical wo rk has been com­

pleted , and befo re assembling the va rious pieces.
go over both case sect ions with fine emery paper,
then clean with washing ammonia and wate r;
rinse well and dry thorough ly. Mask the top
and inside of the lower case, and paint both por­
tions usi ng Aerosol-spray base and fi nish coats
accordi ng to di rections. Pressure type transfers
were used fo r th e lette ring, and clear lacquer
over-spraying may be done without lifti ng the
paint if you apply severa l very light "dusting"
coats, a llowing a few m inutes drying time be­
tween applications . If in doubt, experiment on
a piece of scra p m ate rial to get th e feel of th ings
before a ttempting the fina l job.

Final Assembly
Mount th e speaker, grille and handle, etc. , to

the top sectio n of the case. Set up the fil ament
tran sformer and completed parts board o n top
o f the lower case, and position to give su fficient
inner and o uter clea rances for a ll components

Rea r bottom view of the Touch-A·
Ma tic key shows the wiring in the
co ntrol an d connector section.
Connec to rs on the rea r are for
the str a ig ht key (lower right) a nd
the Can .Key or Touch Key (ce n­
ter) . The bananna ja cks o n the
left a rc for connection 10 the
tra nsmitte r keying circ uit. The
we ight control is on the upper
right . Phono jack A is for oudio
o utpu t to v.o.x. b rea k-in circ uit

if used.

and wifi ng. Mark and dri ll the mounting holes
and clearance holes as needed for through-the­
case connec tions. Solder one end of the 6.3 volt
transfo rmer secondary to the lower case. a nd
pass the other end thro ugh ho le F in the parts
board to the junction of C R1 :10 H . Finish the
assembly and wiring.

Some Tips

Any difficulty which may be experienced with
the leading das h of a series, or missed dots, can
usua lly be traced to o ne of two causes:

(a) Inco rrect operator timing; remember that
the keyer makes self-com pleting mark plus space
characters. The remedy here, of course, is more
practice!

(b) Poor contact in the paddle unit, ei ther
mecha nica l or elec tronic; in th e first case, dean
the contacts, and in the second. use a little glyce­
rine o n the fingers. Make sure th e Touch-key is
well ground ed .

Handle the crystal speaker carefully and d o
not expose it to excessive hea t or hum idity.

Note that nominal values only are given for
the t im ing components C 10 C:::. R ::: and R'J in the
dot mulfivibrator. Owing to rather wide manu­
fac turer's to lerances for both ca pacitors and
potentiometers, the actua l values needed for th e
specified speed range may vary somewha t from
these figures . For a given pair of capacitors C 1 •

C:::, there will be found a maximum permissible
resistance for R::: which will give the lowest p rac­
ti cable operat ing speed . This should occur at the
maximum resistance position of R::: , and should
correspond to a speed of about I S w.p.m. In­
creasing the value of R::: beyond this poin t will
produce a slight rise in speed a nd erratic o pera­
tion. Where this happens wit hin the range of a
parti cula r potentiometer, it may be necessary to
substitute a lower resistance value for R::: , or to
shunt its connected term ina ls with another re­
sistor o f abo ut SOK to l OOK. in order to mak e
the minim um speed po int coi ncide with the
max imum resistance end of the control.

As far as the wri ter is concerned, the entirely
solid-state key is here to stay, and is we ll worth
the m inimum elfort required to become accus­
tomed to it. •

---,
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HIGH Q ALITY VHF T RANSCEIVERS
T HAT ANYONE CAN AFI"OIW

The N~W H·42A & ]{·46A by hallicraliers

The SR'4 2A, a twa meter VHF transceiver, has many af the

advantoges and featu res of more expensive units. Yet costs only

$199.95. Efficient filters and selected injection frequencies make

both the SR' 42A and the SR'46A IHall icrafters' six meter transceiver)

virtually im mune to FM and TV inte rference.

A nd the best place to buy: H E R Y RADIO &~ftM.~
PHONE, WRITE OR VISIT FOR INFORMATION ON TH IS OR ANY OTHER EQUI PMENT

6 % FINANCE CHARGE. 10 % DOWN OR TRADE-IN DOWN
• NO FINANCE CHARGE IF PAID IN 90 DAYS • GOOD
RECONDITIONED APPARATUS. Nearly all makes and models.
Big savings! 15 day tria l - 90 day warran ty . 90 day full
trade back on new apparatus. Write for bu lletin .

CAll DIR ECT •• • USE AR EA COD E

Butler J. Missouri 816 679·3127
11 240 W. Olympic, Los Angeles. Ca li f . 213 477·6701
93 1 N. Euclid , Anaheim, Calif. 7 14 772·9200
6 116 N. 27th Ave.. Phoenix, Ariz. 602 AM 4·3895

" W orld s Largest Distributo rs of Shor t Wove Rece ivers;'
Fur ru rtht'r in rurlll fl ti " ll . eheek n Ulllh... r I ~ . on 1'1111' . ' t ru
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WHY DOES BUZ REEVES (K2Gl) OWN FOUR
HENRY 2-K LINEAR AMPLIFIERS?' a

FOR THE SAME REASON CAM PIERCE IKH6EPWl OWNS THREE
AND JACK TEMPEST IW7JOE) OWNS TWO AND YOU WILL WANT TO
OWN ONE.

IT IS A POWER HOUSEl
IT IS MAGNIFICENTlY lINEARI
IT IS HONESTlY DESIGNED!
IT IS RUGGEDLY CONSTRUCTED!
IT IS MODESTlY PRICED!

WHAT MORE COULD YOU WANT FROM A LINEAR ?
The 2 -K Console or Desk Model $675 - RF Unit Only $425

Ploaso call or · write f or d(!Jcriptizlc litera/lire

6 % FINANCE CHARGE. 10 % DOWN OR TRADE-IN DOWN
• NO FINANCE CHARGE IF PAID IN 90 DAYS • GOOD
RECONDITIONED APPARATUS. Nearl y all mak es and models.
Big savings! 15 day trial - 90 day warranty. 90 day full

. trade bock on new apparatus. Wri te for bulletin.

CAll DIRECT •.. US E AREA CODE

But ler 1, Missouri 816 679·3127
11240 W, Olympic. Los Angeles, Ca lif . 213 477·670 1
931 N, Euclid . Anaheim , Cali f. 714 772-9200
6116 N. 27th Ave., Phoenix. Ariz. 602 AM 4 ·3895

HW o rld s Lorgest Distributors of Shorl W ave Receivers"
For furt her informa t ion , cheek n umber- 20. un Plll.:' l." Ill}
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DXPEDITION TO:

BY AL BE RT L. KEMM ESIES.* KI QHP/FL8AK

E
TIUOPI.\S Air Lines advertises in such a

manner as to suggest that one travel to.
and visit off-beat places. and thence be­

come a name-dropper. "Visit such enchanting
spots as the city of Djibouti. in French Somali­
land," say the advertisements. The study of this
advertising alone did not generate the spark that
se t me planning for a DX-pedition to the little
East African colony.

Be ing stationed in Ethiopia with the U.S.
Army, it did not take long after my arrival to
start queries rolling to the surrounding countries
reference to possible amateur radio operation.
From the very start it was discouraging. to say
the least. ST2A R advised of no possibility in
the Sudan. Aden advised they would license
Nationals o nly. Queries to Lebanon. Yemen and

• RA 11072]40. II Q Co.• USASAT R. Bo x 643. Fort
Devens, Ma~~ .• 01433.
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to FL8 7..A in Beirut remained unanswered . But
finally good news arrived from the D irector of
Posts and Telecommunications in Djibout i. ad­
vising that the Governor had given permission
for operation in French Somali land, and that
I had only. on arrival there . to present my
credentials and take care of the taxes. This was
heart-warming. and from that time. in May of
6-$. I started planning my little t rip.

Having shipped my Johnson 500 into storage
on departing from Dt.a-land. and realizing the
lack of portability of equi pment at hand. a
Collins K\VM-2 was ordered and a ir-fre ighted to
Asmara from Iowa. Rece ipt of a B&\V Vaca­
tioner antenna com pleted th e package. Now re­
mained only the planning for the 1.055 mile
tri p from Asmara to Djibout i. Th is presented
an interesting problem in itsel f.

It might be appropriate. here. to mention



This i ~ the card th at 501 opera tors received for working
fl8AK.

OX
ZONE

17

AI K.mm."" . K1QHP
EX • K1JC5. flEa. 3A18N.

wecc, Dl40l. M1QHP ...d
. t prl'l"t. op' . t ET JUSA

M.,.,b.r A'R1.

FLSII

DJIIOUTI

FS1ENCH SOMAL ILANO

(Cot. "'nc.i,. d., SO....li'.'

On arriva l in Djibouti. arrange ments were first
made wit h the D irector of Posts and Teleco m­
mu nica tions who. wit hin -I hours. pro vided me
with a license to operate c .w. and voice o n 15
and :!O meters and issued me the callsign of
F I.SA K. T he latter rather surprised me . as Gus
had previously been issued an FL5 prefix there,
but due to a deficiency in 01)' linguistic ability.
I never did discover the reason. The procedure
was strictly routine and consisted of a check of
my U.S. license. a visual check of my trans­
mitting equipment and payment of 5.000
Djibout i Francs. which is roughly US S:!5.00.
'I y license was issued as being valid for the
months o f Nov. and Dec.. IlJ64.

\l y origina l plan had been to remain in
Dj ibout i fo r a pproximate ly 30 days so as to in­
clude the CQ W\V DX Contest on c.w. on the
2Rth and 29th of the month. I lea rned a lmost at
o nce that to do this would cause a financia l
di lem ma. as hotel prices proved m uch higher
tha n had o rigina lly been es timated. I fou nd the
average price fo r an air-conditioned room
(which was actually almost a necessity due to
the extremely hot weather} ran US $13 10 1-1
per day. to which was added a 10% service
charge. with mea ls cost ing extra. Some lower
prices were noted in a few hotels. but in all
ca..es there were no vacancies. A room was
finally selected in the Hotel d'Europe. on the
3rd floor. with a porch providing sufficient an­
tenna space.

Another problem then arose almost im medi­
ately. I discovered that there was no transformer
available to reduce the 220 v to 11 0 v a .c.-the
hotel had none and did not know whe re to lo­
ca te one. A search of about 3 ho urs by cab then
commenced wi th a check o f just abo ut every
radio and electrica l o utle t in the ci ty. What was
believed to be the only o ne availab le in the
whol e c ity was fina lly located-s-a F reed. 1.000
watt job. for approx imately US $37.00. From
then on I was in business.

A H y-G ai n Tape Double t was strung up on
the porch after being una hie to fi nd an ap­
propriate location for the window-sill antenna.
and the T R-3 loaded up on 20 meters c.w. T he
response was most gratifying. ET3GC in Asmara
proved to be the first contact. with ZC4TX fol­
lowing. I bad hoped to make early contact with

II-

Th e Po~te~.Telecommunicot ion~ building in Djibouti
where licenses are obtoined.

just a little about Djibout i and the general
vicinity. It lies on a coral peninsula on the Red
Sea. facing the Gulf of Aden. It. like the port
of xt assa ua in Ethiopia, is considered having
the hottest average climate in the world-an
average yearly temperature of 86°. A road.
running parallel .....ith the railroad from Addis
Ababa to Djibout i is unpredictable and con­
sidered a dry wea the r road. At many times dur­
ing the year. and especially after ra ins. it is im­
passable . T h is. in addition to the fact that it
fo llows the edge of the Da na kil Desert where the
Danak il tribes me n. too. are u npredictable.
caused change of plans to attempt the 480 mi le
trek by vehicle . A chec k wit h Ethiopian A ir
Lines showed a fl ight departing on (, Nove mber
which would bring me into Djibout i in less than
3 hours fl ying time. wit h o nly one stop enroute
at A ssa b. Eritrea 's second port city on the Red
Sea-situated less than one hour's flying time
from Djibout i. This required de laying my de­
parture for 5 days but still was far more advan­
tageous than a 5 to 6 day trip by combination
vehicle and railroad.

An otTer from Ken. \VA 2HLH . to act as QSL
manager was received but George. ET3GC I
K2P\VS had already graciously accepted to
handle the cards via ET3USA.

To coincide with the usual frustrations that
seem to go a long with any DXvpedit ion planning.
the KWM -2 went Q RT approximately a week
be fore the departure date . Even tho ugh the rig
had been little more than tested once or twice
he re in Asm ara. the a lti tude of almost 7.000
fee t above sea level a ppare nt ly was not com­
patible with the ca paci tors in the rig. O ne gave
up its existence completely. The absence of one
resistor in the wiring proba bly gave an assist to
its dete riora tion. A thorough hunt produced
nothi ng of the neces..ury value right up to the
da te before departure. ET3GC again helped roll
the dark clouds away by his generalis offer to
loan his D rake T R-3. which was most hurriedly
accepted.

The air trip. itself, proved uneventful. but
provided most interesting mo vie material. The
route hasically covers mountain .. and desert the
en tire way. broken up by short glimpses of the
coastline along the Ked Sea . and sights of en­
tr iguing lava formations in the Danakil.

I
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Here h AI. K1QHP,
at the ope ra ting
position of FL8AK
in Djibouti. Notice
the he olthy ton
from the East

Afli,on sun.

Jim. K4YFE. who was standing by at ETJUSA.
cl ub stat ion of the Kagnew Station A mateur
Rad io C lub in Asmara. bu t I wa s unable to hea r
that station during my ent ire stay in Dj ibout i.
A lmost in every contact 1 wa s informed that I
was th eir first FL8 stat ion. and in man y ca ses.
th at they were o n the a ir. spec ifica lly. looking
for me. afte r readi ng the advance no tice s in CQ
and QS T. or the informatio n from them having
been QSP·d.

Of the 8 US call a reas worked. first contacts
were with : Kl UTe. W2GKZ. W3AFM . WA4·
H UR. W5R U. W6AWT. W8LOF and K9\vrS.

Most ope ration was carried out on 14005 kc
but it was frequently nece ssa ry to QSY higher
due to comme rcials and European sta tions call­
ing CQ on the OX frequency. O nly 3 s.s.b. con­
tacts were attempted. With the rig only loading
to approximately 50 watts. it was fe lt a higher
number of contacts could be made by con­
tin uo us c.w. opera t ion. A few general ca lls were
made on s.s.b. with no response. and occasionally
a check of the band only showed one or two
stat ions active. and these engaged in lo ng out­
drawn con versa tions. 15 met ers was also checked
occasiona lly , bu t cond itions at such times neve r
see med to merit QSY to that band .

Co nd itions were spott y, but genera lly good ,
on 20 meters. Short opening occurred dail y to
th e states. South A me rica and to the Pacific area .
A number of VK's were worked each day of the
8 day ope ra t io n. as well as a number of 9 M2·s.
9 ~1-t·s a nd 457·s. No JA or ZL sta tio ns were
e ither heard or co ntacted. with exception of o ne
QSO with a JA /MM stat ion. BYIPK was heard
ve ry raggedly o n 11 Nov. cove red up by a la rge
pi le-up o f Europeans. WAC was worked in a p­
pro ximately a day a nd a ha lf o f opera tio n. Final
tot als for the R days of o pera tion from 8 to 16
November were 50 1 station wo rked in 64
countries.

A few notes of ope rati ng habit s. courtesy, etc,
shou ld perhaps be added here. W /K operators
continue to be as courteous. or more so. than
most o ps- in gene ra l. Some frustrating ex pert­
ences were occasiona lly su ffe red for var ious
reasons. Some statio ns would come up to my
frequency to work me. then go Q RZ wit hout
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QS Y' ing a nd commence anothe r Q50 o n the
fre quency. Wh ile I was in co ntact wit h ZDJA.
a YV5 station insistently ca lled ZD3A o n a.m.
0 11 14005 " c. xt uny sta tio ns worked insisted 0 11

si1,: l1 in,!: wi th long cal ls o f sla tio ns ( a iling. 11 was
notcd that appa rcn tly IIUIIlCHJlI S sta tio ns hop
o n a freq uency a nd ca ll a fte r they hea r some
othe r stat ion ca ll a OX stat io n. I would get ca lls
such as F L? o r F L8? o r somet imes even the
full ca ll . go bad to them. a nd there would be
no response. with the possibility existing th at
they neve r had heard me in the fi rst place . With
due respect to a number of exce llent opera tors
in those countries-U stat io ns and the satel lite
co unt ries proved to bc what J wou ld term as
most d iscourteous of al l. The ir procedure.
basica lly, was to ca ll in the middle of a QSO
al ready in progress. blocking readabi lity, and
necessitat ing req uesting repeats and ge nera lly in­
creasing the lengt h of QSOs- resulting in fewer
stat ions worked.

All in all. however. co nsidering the low power
and necessa ry ha nd-keying due to lack of side
to ne with the TR-3. I conside r the operat ion
successful a nd am well satis fied with the result .
QSL's have been printed a nd al ready received
from the printer, and will be fo rwa rded to every
station wo rked. Direct QSL's to F L8A K should
be addressed to S/Sgt Albert L. Kemmesies.
KI QHP. RA II 072 340. HQ Co.. USASAT R.
Box 643, Fort Devens, Mass. 0 1433.

In prepa ring to retu rn to Ethiopia . and to cut
down o n excess baggage. the Freed t ransformer
was left at the Hote l d 'Europe, located on Place
Meneli k in Djibouti . T he hotel manager has
promised its avai labi lity to any amateurs th at
might desire its use there in the fu ture. •

The Hotel d'Europe
which housed th e
Fl8AK o pera tion.

DhtorJ 11 01" All of AI 's nso's
were nSl'd almost immediately
upon his return from Asmara. nSl's
for his second trip to Fl8 in June
1965 were and still are being
handled by W7TDK.



This re latively good picture showing Norway
was received by the author from the sa tellite

E5SA II on his fa csimile eq uip ment.
• "~, e-

<
•
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BY J. B. T U KE.* GM3BST

As the authar points out, most of us have a second hobby which is more or
less conventional. He thinks his is not. It is the gathering of meteorological
data through the use of facsimile equipment. He explains why and how he
does it. The equipment was fir st described in the April, Ma y, June and Oct.

1959 and January 1964 issues of Short Wave Maga zine.

M
OST rad io amateurs are reasona bly hu­

man- thi s means to say they have so me
ot her in terest in life apart from amateur

radio. T hey have convent ional seco nd hobbies
like gardening o r fishi ng and the ir nei ghbors
think them not ent ire ly anti-socia l. But there are
other a mateurs who a lthough they do not devote
a ll their hobby time to rad io, take lip seco nd
hobbies whic h are just about as way-out as their
first. Pe rhaps they study zoology. Egyptology or
even, as the writer does. meteorology,

Weathe r
Most fol k just acce pt the weather for wh at

it is, a nd adm itted ly there isn 't much you can do

· I\.I O A Radi o Station , Galdenock , Strenra er, Scotland.

about it. If you happen to live in Brita in. it is
bes t sim ply to accept the weather. for if you
worry about it. you will soo n end up a nervous
wreck , T he re is another way of tad ling one's
relat ionship with the weather though , and that
is to say " If you can't beat 'em.c-cjoin 'em:'

To lea rn to understand something about the
weat he r is not only interest ing a nd instruct ive
but it gives you a defi nite superiority over your
Jesser mortal frien ds who do n't kn ow an occlu­
sion from a wave in the Westerl ies. J ust wh en
you are ta king the wife and kids out for the day,
and after a prom ising morning the ra in sudde nly
tips down. there is some satisfact io n in be ing
a ble to say. " Looks as tho ugh that cold f ron t
is mo re active than we though t: ' Maybe the wife
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Fig . l -P ictur~ to be sCQ"ne d i$ wropped around the
drum. As the drum rctetes the threaded red moves the

pho to cell along the dru m a xil.

-f...L..--) _~f-

- .

weat her chart is d ruw n nt the weather center
and it is then transmitted as a picture, producing
a complete chart "untouched by hand" <I t the
receiving end . ~I OSI charts o nly take 9 minutes
10 complete. though some take I ~ minutes. but
this is a pretty big improvement on the R'ITY
and five figure coded method . The first time the
wri te r saw th is me thod in use was du ring a visit
10 the Brit ish Weather Center about 9 yea rs ago.
It was decided there and th en that for meteor­
o logica l purpo ses the RTIY co uld be replaced
by "fax". Since that time. fax receivers have
come and gone. each being a small improvement
on the earlier model. The present one is about
xt ark 4.

" Fa x" Equipment

Before giving a descri ption of the actua l equip­
ment used. a brief explanation of the system
used may be o f interest to those who have not
met it before. T he object is to reproduce a pic­
ture at the receiving end which is an exact copy
of that transmitted. To achieve this. a t th e
t ra nsmitt ing end. the picture is wrapped around
a drum which rotates at :1 fixed predeterm ined
.. peed. A photo electric device is then moved
slowly para llel to the axis of the drum. so tha t in
effect the pictu re is scanned in a se ries of lines.
See fi g. I.

At the receiving end. the mechanica l se t up
is the same. on ly the photo electric device is now
replaced by somet hing which will write on a piece
of blank paper a ro und the drum. when actu ated
by an elec tri cal impulse. If we imagine that we
wish to tra nsmit a picture o f a single blac k line
on a white background. then while the picture
at the transm itt ing end is rota ting on the d ru m.
the out put from the photo-cell will vary acco rd­
ing to whether it is seeing black o r white at any
insta nt. Th is electrical output is made to modu­
late a transmitter in some way.

At the receivi ng end. signa ls from the truns­
miller are picked li p and these will vary accord­
ing 10 whether black or white is under th e photo
ce ll. We have a similar mechanical se t up. with
blank paper on the rotati ng drum . and some
form of electrical writi ng stylus. When the ph oto
cell is seei ng blac k. 01 signa l is applied to the
writing: sty lus and a black line is drawn . \Vhen
the photo-cell is seeing white . the signa l is now
different. no information is fed to the writing
sty lus. so the paper remains white. Since the pic­
ture to be tra nsmi tted is being scanned slowly
line by li ne. an ident ica l "facsim ile" of th is will
slo wly he bui lt up at the rece iving end .

Clo$e up of the fax printer. Along the front edge, from
I to r-, there i$ the Wein bridge, the $ignal amp lifier,
the con trol panel and the $yncron OU$ motor. The motor
drivel the drum through a set of reduction gear$. On
the left e nd of the drum another se t of geo r$ tran$fe r$
power to the lead screw ~hie h mcves the writing

carriage a nd stylu$.

will bat you over the head, but the inner sar is­
faction is sti ll there!

Weathe r Commun icat ions

Once you are inte rested in meteorology you
soon fi nd yo u need to make some observations.
This you can do by setti ng up suitable apparatus
in your back garden. bu t no sooner have you
done this that you fi nd yo u no t only wan t to
know what is going o n in yo ur own back garden.
but what 'is going o n for severa l hundred mil es
a round you as well. And you want to know it
qu ick ly. not tomorrow or the next day. so the
mai ls won't help much. What you want is an up
to date weather chart. These weather charts are
fam iliar to a lmost eve ryo ne - they conta in
masses o f info rmation o n a sing le sheet. show­
ing fronts and pressure patte rns and all the other
da ta you need to know if you are going to come
to te rm s with the wea ther,

In case you th ink this article h~IS got into the
wrong magazine by mistake. it is at this point
tha t rad io co mes into the pict ure. Fo rtun ately
for amate ur meteorologists. not only do U·t' want
to see wha t weather is goi ng o n around us. but
o fficial weather stations a lso wa nt to know what
is happening. so there i, a req uirement for a con­
tinuous exchange of informatio n between
weather centers. Th is material is excha nged from
center to center as radio broadcasts. and we may
intercept these to give us the information we re­
q uire.

Synoptic informa tion (which is the type that
ei ther is. or results in. a weather chart) is gen­
era lly transmitted by two methods. The older o f
these two is radio-telet ype and the more modern
is. radio-facsi mile. The o lder system requires that
the weather chart pictu re first of all be "coded"
into series of five-fi gure groups. as you cannot
send pictures d irect by telet ype. If you have an
RlTY receiver. you can rece ive these coded
groups. and then plot a chart of you r own by de­
cod ing them. This is a lright if you ha ppen to
have unlimited spare time.

In th e more modern system of facsim ile. the
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r nent , the two dru m speeds are obtained by a
two-speed motor (the fie ld wind ings are switched
to provide more o r less poles) and the scanning
rate is a lte red by a simple sliding gear.

Synchronizing

Since the picture is sca nned in a series of lines,
it co uld be said that the system is quite like a
single frame o f a te levision transm ission. o nly
o f course very very much slower. This is qu ite
true- but there is o ne big difference a nd that
is th at there are no "line-sync" signa ls. Th is
means th at the drum at the rece iving end must
go round at exactly the correct speed . without
any correction info rmat ion being received along
with the picture,-l ike run ning a television re­
ceiver with line-sync disconnected . T his is
achieved by using an a.c. synch ro no us motor to
rota te the drum. This motor must keep a con­
slant speed with an error not exceeding much
mo re than 30 p.p.m . so it is not sufficient simply
to drive this motor from the household e lec­
tricity su pply as the line frequency is not held
to anyth ing like this degree of accuracy. It is
necessary to generate one 's own high stability
a .c.. and this is done with a tu ning fork osc illa tor.
The frequency of the for k depends o n the type
of moto r used, and may be severa l hundred cy­
cles. or more conventiona lly 50 or 60 cycles.
T he writer found it best not to use a fork the
same as the line frequency (50 cycles in Brit­
ai n), so a 25 cycle fork was used. the frequency
then being dou bled. The moto r used to d rive the
d rum consumes about 90 watts. so a suitable am­
pli fier increases the small signa l from th e fork
oscilla tor-do ub ler to the req uired value. It has
heen foun d necessary to enclose th e fork in a
th ermostalic oven. as day to day temperature
cha nges had the effect of a lte ring its f req uency
slightly. A large tin box was thermall y ins ula ted
inside. and two 15 wa tt lamps provide the heat ,
and a simple th ermostat keeps the internal tem­
perat ure about 28°C.

Picture Signal

Let's leave the mechan ical side and think now
o f the signa l side. It was sa id ea rlier that the
signa l is in the form o f a freq uency sh ift car-

View of fox receiving statio n. Th e eq uip ment on the
floor, to the rig ht of the table. is the powe r sup ply an d
motor amplifier. The for k oscill a to r ove n is the metal
ccse und er the table. Th e fax printer and ampl ifi e r is
a top the table a nd the AR 88 receive r is to the left.

ARtl8 W'en
Amp.ec••. B, ;;;~e

~Gea.s D-II
D.~m }- G

r----------t
Moto.

I FOI' k ---1 I
l 0 125cps """0" Obi. Amp,
1 Uno! I

Fig. 2-Black diagr am of the eq uip me nt used to receive
fac simile t ra nsmissions.

Standa rds

Before designing a fac sim ile receiver. we have
to kn ow wha t standards a re em ployed fo r t rans­
mission , as obviously drum speed at transm itting
and receiving ends. together with rute of lateral
scanning. must be identica l. To cons ider the
rad io signa l fi rst-the transm ission is in the form
o f a frequency sh ift signa l. where o ne frequ ency
mea ns "blac k" and the o the r " white" . Stations
using low frequency bands usually use 300 cycle
sh ift , wh ile those on the h.f. bands use Hon cy­
des. Facsimile transmission can be found all
over the h.f. spectrum: lists of transm issions a re
ava ilable from th e Meteorological Center in
Sw itzerla nd .

The picture standards are as follows: D ru m
speed 60 or 120 r.p.m . (there are some stat ions
using 90 r.p.rn . but these can he neglected). The
rate of scanning is determined by a figure called
the " Index of Coopera t io n". This is equ iva lent
to drum diameter multiplied by scanning rate in
th e same unit s. Two 1.0 .C : s a re in common use
- 576 and 28M. This means if the receiving drum
is 3" in diameter. the scanning rate will be e ither
192 or 96 lines per inch.

It is necessary to be able to lise eithe r drum
speed with either scanning rate. as a ll combina­
tions o f th e fo ur a re used. In the writers equip-

I ,L ...J

Thermos',,' ic O ~ e"

So far we have only co nside red pure hlnck and
white . If it is desired to transmit inte rm ediate
shades o f grey. th en the output of the ph otocell
must be capable of providing a proport ional sig­
na l fur the t ransm itt er. a nd simila rly the writing
device at the receiver end must be capable of
producing intermed iate tones between black and
white accord ing 10 the informat ion fed to it from
th e radio receiver. For meteoro log ica l charts.
o nly black and white a re required. and inter­
med iat e shades are not used . \Vh ile th is does not
affect design of the equipment to any great ex­
tent . it means th at a very simple type of e lect rica l
writing ca n be employed-namely an e lect ro­
sensitive pape r which is wh ite to start wi th. and
tu rns black und er th e applica tion of a vol tage
much in excess of 100 volts. T he wri t ing device

. is simply a sha rp point which rests on the rotat­
ing paper, and to which a voltage is applied
everyt ime it is required for it to make a black
mark.
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rie r whe re o ne freque ncy corresponds to b lack
and the o ther to white, If the b.f.o. in th e re­
ccivcr is switched on. the resu lt is two tones fro m
the receiver. o ur black . tile o ther whil e. If t he
writing s tylus i-, 10 make blac k nuuks o n white
paper, the n the whi te to ne is no t req u ired. A I:­
cordl ngly. the two tonc signa l f rom th e rece ive r
is firs t fed to a n a.c, tu ned bridge (We in bridge)
a nd th e wh ite to ne is filtered o ut.

We are no w left with a n on-off black to ne.
This is a m plifi ed by a 6AQ5 and im peda nce
coupled direct to the wri ting sty lus which is a
sha rpe ned steel po int. The re is no need fo r the
aud io signa l to he rect ified before wr iting ; the
individual hal f cyc les arc too close togethe r to
produce ind ivid ual ma rk s o n the pa pe r, a nd H

co ntin uo us tone sim ply produces a b lack line.

Frame Sync

Although there a re no lin e-syn c signa ls. the re
is a " fra me-sync" sig na l at th e co m me ncemen t
of transmissio n. Th is is to ensure th at the p iece
o f paper o n the recei ving drum is in the sa me
position as th at on the transmitt ing dru m . as
othe rwise th e o verla pping join a t t he rece iving
end might we l.l a ppea r in the midd le o f the co m ­
pleted pict ure .

To get thi s sy nchro n ism correct . a " phasing
sig na l" is transm itt ed just before p ictu re t rans­
m ission comm ences. This is (usuall y) a sho rt
" b lip" of signa l which ind ica tes th at a t that
mo ment. the photocell is passing o ve r the join
in the pict u re to be transmitted . At th e recei v­
ing e nd . th e drum is held capt ive hy a meta l
ca tch. a nd a t th is poin t the writ ing sty lus is o ver
th e jo in in the pape r. Receip t of a pha sing blip
rel eases the catch. a nd the d rum com me nces 10
ro tat e, a nd it is no w no t only go ing at the same

speed as that at thc transmitt e r, bu t is in the
same rcla tive posi t ion o r pha se as well. Dur ing
this pha sing act ion. th e synchrono us mo to r con­
tin ues 10 rot.uc. and 10 enab le the d rum to be
held stationary it is driven th ro ugh i.l fric tion
clutch.

Equipment

The ge nera l arra ngemen t o f th e wri te rs equip­
ment is sho wn in the pho tograph a nd b lock dia­
gram o f fig. 2. A lthough modera tel y co m plex in
the in it ial design a nd build ing. the system is
rea lly qu ite sim ple. The gear is reliable. a nd the
meteorologica l side o f th e ho hhy has go ne from
strength to strengt h. Although mostly in terest ed
in charts applicable to ones o wn pa rt o f the
wo rld. it is qu ite possible 10 co py " D X" cha r ts
from a ll con tinen ts. When a utoma tic Picture
T ransm issio n is ava ilab le from sa te llites a sys­
tern sim ilar to sta ndard facs imi le is to be liSCO.

There is a fur ther side to thi s " fa x" business
-and that is th e purely a ma te u r rad io aspects.
The write r construc ted th e equ ipment primari ly
fo r wea the r cha rts. bu t it is not possible to
a vo id getti ng inte rested in the technical a ngle
as wel l. T he Post O ffice (o ur licensing authority)
has perm itted me to transm it fax on 420 m e or
a bove, and though no radia ting experimen ts have
been carried o ut yet. a s imple fa x transm itte r
ha s been built a nd tested. a nd wo rked ve ry sue­
cess fully o ver closed circu it. Like ama teu r tel e­
vis ion. o ne could ne ve r expect th is form of corn­
rnunica tio n to be popular wi th eve ryo ne (I dou bt
if there will ever be a wo rld wide " fa x" contest).
but even if it is res tr icted to the v.h .f . hand s. the
possihil ity o f sa tell ite o r moonbounce com mu ni­
cation means that OX will he possible. Perhaps
one day I m ay even work into " W" o n fa x­
he re's hoping . •

AMATEUR RADIO WEEK(Sl
'fillSpast J une a nd th is month are sing led o ut fo r ho no rs to a ma te ur ra d io . The week of Ju ne

19 through June 25th was procla imed Amateur Rad io Week by A ust in N . Volk. Mayor of the
C ity o f E nglewood, Sta te of New Jerse y. A fine pu b li c relat ions jo b was done by Dave, WA2CCF.
Pres ident o ( the Englewood Am ate ur Rad io Associ ation 10 hring th is abo u t. Th is mon th fro m
Augu st 8th th rough the 141h has been designa ted Ama teu r Radio Week by the G o vernor o f Illinois.
0110 Ke rne r. 1 he week will be c li maxed by the 32nd A nn ua l Ham fcsrcrs Rad io C lub "H arufevt."
to he held o n Sunda y, August 14.

••

- --- '-

-
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Pict ured on the left are mem­
bers of the Hcmfeste rs Club
looking a t lII inoil Gove rnor
Kerne r' l Proclamati on . L. to r,
Joe Po rad yla, WA91WU, John
Curti l, WA9 DDY, G reg Pur­
tac k, WA9MRE, and Tony
Se e kus , W A9 EOC . At t he
rig ht is Moyor volk ' s Procle .
motion for the City of En gle.

wood, N.J.•
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ForHFers For VHFers
GSB·201 RF LINEAR AMPLIFIER G·50 COMMUNICATOR

.... Covers 80, 40, 20, 15, and 10 Meter Ba nds
_ Input 2000 Walls PEP, 1000 W3lls CW,

400 Wall s AM
_ Controlled Ava lanche Silicon Rect ifiers
.... Bu ilt-In Antenna Changeover Relay

The GSB·201 Linear Amplifier makes an ideal
f it in to any high frequency system. It provides
high performance in a compact handsome
package at a comfortable pr ice.

Gain - 10 db worth on the 80, 40, 20, 15 and
10 meter bands.

Input - Maximum power rat ings are 2000 wat ts
PEP, SSB, 1000 wall s on CW, 400 on AM .

Exci ter - Any 5SB unit capable of deliveri ng
65 to 100 walls output.

Circuits - Grounded-grid for max stabi lity­
low cost 8l I A tubes - silicon rect ifiers for
dependabiIity.

Plu s - A bu ilt-in antenna changeover relay,
swi tchable panel meter to ind icate plate cur­
rent or power outpu t, and a switch faci l ity for
prelim inary tun ing at low power.

_ 8-Meter Fixed Station Transceiver
_ 48 Wall Transmiller
_ Bu ilt-in Power Supp ly
_ VFO or Opt ional Crysta l
~ DuaI Conversion Receiver

Here's a complete 6-meter amateur sta t ion in
a compact, smoothly operat ing package. Look
at these features:

Fu ll Band Frequency Coverage - 50 to 54 Me
with a bu il t - in low pass filter to attenuate
harmonics and spurious signals over 65 Me. 48
watts at your fingert ips, with VFO or crysta l,
pi network , and ganged mu ltiplier stages.

Reception, Plu s - RF receiver stage provides
high 5 / N rat io and top sensitiv ity. Dual con­
version means excel lent image reject ion, 7
Kc selectivi ty.

With Full Contro l - Adjustab le squelch; usn
meter; calibrated. planetary vernier d ial tuning;:
VFO spotting swi tch; meter conversion swi tch
for ampli fier grid or plate currents, or modu­
lator pla te current.

The Gonset G-50 has a ll the dependabil ity and
performance that goes wi th the name Gonset ,
for over 25 years the leader in VHF amateur
rad io gear.

C.omp le le ~il_

t ' OIl . on Ih e G ·~O
Com m ull ic:, lo, ' li d
GSIl-101 l ine" ...m·
phI.., Ire ,nc:hxled ,n
10" "5101' . "'m a t .. ...
lq u,pm .. ., 1 C. U ,,, !!:
M ; - IJOJ _ 10... .. o n
, .. " ,,,, .. 11,0 '" 10u .
1< ><; . , Go" 1 ",...I" Il·
Ill '. 110 _

GO~SET,~NC.
A SlIbsidiary ot (l:u 'I"/~ Lin.Q A /h'c, Inc.
1515 S OUT H MANCHESTER A V ENUE: , ANAHI': IM, C A L IF .

For f u r t her lnfo rmatlon, check n u m ber 29. on p a ll'e 110
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===================Adver t i 5 emen~==================

Swans Model 250 asmashing success on 6meters

An unusual opportunity has now been made
nva iluble by Swan Electronics. I am referring
to the newly announced Model 250 6 meter
transceiver, construction of which has now been
started in Californ ia. Very likely this set will
do more for 6 meters and for the subsequent
sideband occupancy of this band than any other
simila r design. T he reason we feel so strongly
in making this sta tement is that the 250 pos­
sesses that com binat ion of design features which
most hams want, with a quality of construction
and reliability so inherently sound as to consti­
tute an overwhelmingly good value.

\ Vhen a product is exceed ingly popular, and
retains its util ity for a long period of time, it
becomes kn own as a "classic." Ham rad io has
seen few such classics. Amongst the great pieces
that have been commercially available in the
past fifteen years are the Johnson Han ger, the
lIallierafte r IIT-37 , the Collins 74A-4 and, of
course, the Swan 3.50. These were great pieces
because they made so many people happy-be­
cause they were moderately priced- and be­
cause over a period of tim e the demand for
them has nut d iminished. The Swan 250 is such
a product.

Any piece of commercial amateur gear must
of fer- a combinat ion of desirable fea tu res to
merit unusual customer accep tance. A trans­
ceiver must be moderately powerful, selective,
and sensi tive. and capable of operat ing on A~ I

as well as SB, as well as C\ V. It must he trul y
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serviceable, a ttractive in appearance and priced
so that large numbers of hams can afford to
buy it. This genera l description exactly fits the
Swan 350 which is already justifiably famous
as being the most popular transceiver of all
tim e. You ha ve only to listen across the low
freq uency bands to prove this point and now,
after a year of research and development, of
continuing field development amongst the most
professional of the VHF hams, the Swan people
have int roduced and are making available their
Model 250. This is the set you will want to buy.
This is the set w hich offers balanced design and
a very high order of performan ce. This is the
set which will be talked about in VHF circles
for years to come.

The Model 250 makes it possible for the
average ham having a technician grade license
to break into 6 meters with the assurance of
having the best and la test piece of gear available
-c-bam ng none. In most of the 6 meter areas of
our country, AM operation still predominates
and to buy a set which docs not provide A~l

operation for both receiver ami transmitter is
to restrict your QSO's to approximately 5% of
those you hear. T ile Swan 250 will enable yOll
to operate with 80 watts of AM power, one
hundred per cent modulated. W hen you find a
station that is eq uipped to opera te sideband,
as for example another Swan 250. you can im­
mediately switch to upper sideband suppressed
carrier. If you wa nt to work C:'''. yOll merely

,-



===================,.,dvertisemen,===================
have to grasp a key and fl ick another knob. So,
for any mode of operation, the 250 is the answer.

The 250 will cover the entire band-not just
.5 megacycles-not just 1 megacycle-not just
2 megacycles-but the whole 4 megacycle hand
pill s a generous allowance below and above to
accommodate ~IAHS a nd CAl'. The velvet
smoothness which has characterized the 3,~O

will enab le accu rate tuning of high resolution.
An accessory calibrator will enable you to know
precisely wh ere you arc. You may lise VOX if
yOll want to- again hy means of an accessory
costing onl y $35. The high freq uen cy oscillator
is a carefully designed transistor circuit with
an isola ting transistor huller. This circuit is
temperature compensated for a high order of
stability.

The Swan 2.'50 uses 2 6 14611·s in its final and
when used with its companion power supply is
capable of nmning 2.50 watts PEP. \"hen you
consider the inherent high gain possible with
physically small antennas and th ink of this 2.'50
wat ts, you will realize that it is most unlikely
that you will ever want a linear. This is all the
power that will be needed for overseas 6-m eter
contacts and with the St ill spot activity return­
ing to maximum , those of us owning a 250 arc
going to have a ball. Even the Sam Harris's of
6 meters will find this set an advantage to them.

The Swan 250 is priced at $325. Its AC
supply is only $95 and that with matching
cabinet and speaker, making a total of 415
bucks. Compare prices with other brands­
compare spectfications-ccompare the advan­
tages. This set can be gimbel-mounted under
the dash of most vehicles. You can use it 0 11

field day or for any of your summer mountain
top exped itions. The receiver is darned gO(KI.
It has an exceptional noise limiter. It has a
specially designed RF front end. The transm it­
ting portion is again single conversion as in
~ he 350 with a 10.7 ~IIIZ crysta l filter.

It has often been said that we hams are slow
to react to g(x)d things-that hy the tim e the
product lias been proven and. therefore, accept-

SWAN 250 SPECIFICATIONS

• 240 walls P.E-P. input on sin~l e sideband, 180
watts cw input, 75 watts AM input with carrier
insertion.

• Two 6146B tubes in Power Amplifier.
• Complete band coverage, 50-54 mc.
• Velvet smooth vernier tuning covers 500 kc, cali-

brated in 5 kc increments.
• Transmits and rece ives on Upper Sideband.
• 2.8 kc bandwidlh with crystal filler at 10.7 mc.
• Single conversion design for minimum image and

spurious.
• 40 db unwanted-sideband suppression, 50 db

carrier suppression.
• Receiver noi se figure better than 3 db. 6HA5

triode R.F. amp., 6HA5 triode mixer. Includes
separate AM detector.

* Automat ic noise limiter.
• Aud io response essenlially flat from 300 to

3100 cycles.
* Pi output coupling for matching wide range of

load impedances.
• Meter indicates either cathode current or reta­

t ive output for opt imum tuning and loading.
* Provisions for adding 500 kc calibrator, or plug-in

Vox unit.
* Dimensions: 51h in. high. 13 in. wide, 11 in. deep.

Weight, 17 Ibs.

able to tIS , the Factory has discontinued i ts pro~

ducr ion 01' has removed it from the line. Here ,
1l0 W . is an example of a p roduct which will he a
smashing success from its very beginn ing. The
Factory is planning to make the Model 250 on
a continuous basis. \ Vc will ship against orders
received on a first come- fi rst served basis. T hose
ordering now can expect delivery commencing
August 15. If your remittance in full accompa­
nics your order. we w ill prepay the shipp ing
charges to any point in the original 48 states.
\Ve are open to trades and will treat you fairly.
Remember, we service what we sell and we un­
hesltutlngly recommend the Model 250 as the
bcst thing that ever happened to American
VHF. In the final analysis. though. it is your
support and patronage that will enable Swan
to keep on making this model.

HERBERT W. GORDON COMPANY
Exclu sieely Uistributors "I Auutteur Umlio Eljuillllwut

Woodchuck Hill Road
Hurvurd, Massachusetts 014·51

6 17- 15 6-:l5 III

Jo'or further information . eheek nUlUkr al. on JlKln' 11 0
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The V.H.F. onical

onopole Antenna
BY WALTER L. HARNISH.* WA8IHF

Fig. l -Conltruct ion techn ique and dimen lionl for the
v.h .f. Conical Monopo le. Wirel are co nne cted to t he
mo st 01 " X" , and to th e me tallic " hoo p" spreeder 01
poi nts " Y." The hoops mu st be l ecu re ly grounded to
the mo st . Po inl " Z" is a collector ring connecting th #'
bottom e nds o f the wire s. and is insu lo l t'd fr om groun d .
Dime nsion " S" in the tabl.. is the spac ing b..tw.... n
pai rs o f wire s (used o nly o n the low freq ut'ncy mcdet .]
AI many radia ls (" R") sho uld be used a s space permits.

S.W.f . over

8

H

T®

Range 0, 0, T H 8 R S

(;- 1; all " ,.' " ' 0' 0' ,,'
10 -"\1 ,,' ' e' ..' -s- ,,' ,.
20- 6 a11 '0' 60' " '0· '" ,,' ""' O-IOali ,,- g '(;" ,,' ,,' n' 0 ' Z"

8 0 -20 '" e-so- 17'8' ee' ,. (;'8" 16 ' 10 ' "
l (;O-"' Oall '" ..' "" g' !l3' 4' 14' 8" '" 0'

1-- - - - -'-- 0,,- - - - --

Simple construction fo r on efficient broadband antenna with low
a 4: I frequency range,

T
il E original a rt icle that appeared in CQ
describing the conical monopole stirred
up considerable interest and an attempt

was made to scale it down for v.h.f. o peration.'
The results were good and the entire range. from
50 to 220 me, was covered with the S.W.T. less
than 2: I at all times.

The construction of the v.h.f. model differs
from the original. T he 1\1,'0 rings. shown in fig. I,
are hoops (D } and lJ2)' The wires are fastened
from the top of the mast to the top hoop, down
to the bottom hoop and then to the collector
ring. O nly the collector ring is insulated from
the mast. At least twelve wires should be strung
in this manne r, (I used sixteen). and they shou ld
he equally spaced.

T he a lternate method. eros-arms. used in the
o rigina l article . is suitable for lower frequencies
as the hoop sizes become un wield y. T hree or
more crossurms may be used with the wire
stretched around the ends. T wo wires are ru n
from the top over the ends of each crossarm
and spaced a minimum distance "S" as given in
the dimension chart in fig . I.

The a nten na should be fed with 52 ohm coax,
the center conductor connected 10 the collector
ri ng a nd the shield 10 the mast. The mat ch
may be adjusted very carefully by setting the
droop of the radials. This can only be done for
the two sm.1I1antennas because the larger radials
arc rather unmanageable.

The performance of the larger antennas may
be improved by the lISC of counterpoises. or
radial wires. The suggested lengths for these arc
shown in the chart in fig: . I. a" R.

\Vh ile the antenna is called the conical mono­
pole. the name "periodic halo" would more prop­
erly describe it. The main cone. when wired as
illustrated in fig. 1. is in effect a so lid cone at
the frequencies used. The circumference. at
some point. is resonant to the frequency to which
the transmitter is tuned . All other circumferences
have high reactances. As you shift frequency.
the active part of the antenna shifts to a new
location which is resonant to the new frequency.
Therefore. if the transmission line is properl y
matched to the an tenna. a low S. W .r. will result
(less than 2 : I) . •

. 1U'li'li ("" II(' lIt· A H·. N .!:. (; ra nd le ll' i l l v. I\til h i!! a n .
' ~ troll f1 . L. A .• " ') he C unk;11 ~l lln l1f1t1 1c : ' CQ. J an . P)(,(,.
p . 59.

•
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TOP SAVINGS ON THE BEST IN
ELECTRONICS FOR EVERYONE ••

• famous Kn ight-Kih • Stereo Hi-F i . Tap e
Record e n & Tap e . CB 2 .Woy Gea r . Wa lkie­
ta lkies • FM-AM & AM Rad ios • Short Wa ve
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Hardware • Tran sisto rs • Bo " e , ie s • Boo ks
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Low Monthly Payments to flt your budget.

CHOO SE FROM THE W O RLD' S LA RGEST
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Rolor SYlte"..s
for color a nd
block ·ond .
wh il. TV •• .
fM . 1001

o,
•

Kn ight·K il lt Porlob l. Solid .
Sta te Color/ Ror Pattern G .n.
ere te r. A top vol",.,

Kn ;ght ·Kit fl) 6 ·Mete r Amateur
Tran sc e iver with ",n iv.r sol
solid ' l to te po wer s"pp ly.

514 pagesl See everything
new in electronics •• •
lealllred lirsl al Allied,
the warld 's largesl
electranics headquartersl

IIBPI for the servkemen

NfJA/I for the ham operator

NfJJI! for TVand FM owners

NEW 1967

A l l /EO
CATALDO

hund,eds more n ew a nd e .. elul;ve it em".
and "c o .e l of "pecial A ll ied v alu.,, !

- - -

DO A '''END A 'AVO' - , i". him 'his (ord,o und
'0' "is ',11 ALLIED CA rALOG

ALLIED RADIO

NO MONEY DOWN!

P.O. BOX 4398
CHICAGO, ILLINOiS 60680

En jo y th e th ing" yo u went now, wh ile yo u tak e 24
mont h" to pay Ior them an th e Allied eo sy-e n-tbe­
b udg e t Cred it Fund Plan .

NBP! for the CB user

Kniuh l .K il lf Oe lue Stereo
FM-AM T",ne r. Easy·to ·bu ild
solid · stot. d.liu n.

KNI GHT IfI 2·Woy Rod io. Com .
poe t solid· s lo te d.sig n 0 1
omol ing ly low co d l

1. "" £1•• 6200 HV R Ho"...
Video lop. R.cord.r . Mok .
vid.otapes ot hom. 1

NBPI for the awdiophile

/ltpJ! fo r everyon.



Amateur Radio Hall
of Fame Announced
,t. N Internatio nal Amateur Hall of Fame is
ft being organized to provide permanent rec­
ognition of individual contributions made by
barns around the world to the advancement of
Amateur Radio.

Each year five amateurs will be honored by
having. their names and calls inscribed on a
plaque to be displayed at the Interna tio na l Ama­
leur Kallio Club in Geneva. Switzerland. Each
of the five will receive a replica of the plaque.

The five amateurs will be selected from nomi­
nees submitted by fellow amateurs from all parts
of the world to a hoard of distinguished judges.
themselves internationally known to the ham
fraternity. Nominations are invited in the fol­
lowing fields: (a) Advancements in electronic
techniques and equipments; (b) Traffic and DX
activity: (c) Achievements in exotic phases of
amateur radio; l.e .• moonbounce: OSCAR: space
probes: (d) Emergency a nd disaster communica­
t io ns; (e) Deve lo pment of amateur radio. Nomi­
nees ma y be any man or woman holding a radio
amate ur's license issued by a recog nized a uthor­
ity in a member count ry of the I.T.U.

The Hallicrufters Company wi ll provide the
plaques a nd will donate advert ising space for the
announcements d uring the program.

Amate urs everywhe re a re inv ited to join in
hono ri ng those amateurs who have made signifi­
ca nt cont ributio ns to the a rt in their respective
fields by submitt ing their names. ca lls a nd a brief
out line o f accomplishme nt by December 3 1.
1966. to Dorothy St ra ube r, K2MG E. Secretary,
Inte rn ationa l A ma te ur Radio Ha ll of Fa me, 12
Elm Street. Lynbroo k. N.Y. 11563.

Search On For
"Miss Amateur Radio"
A MAl LUKS in the A RRL H udson Divisio n arc

J-l.. being uskcd to aid in the search for " Miss
Amateur Rad io" who will reign over the Hudson
Amateur Rad io Council convention October 15
and 16 at the H ilto n Inn in Tarrytown. New
York.

The qua lifica tions are that she be a licensed
amateur residing in the Hudson division, and be
entered by a HARe member club. ~I iss Amateur
Radio will receive tree accommodations at the
convention as well as free transportation to Tar­
rytown. N.Y. flowers. an engraved plaque. and

100 towards a wardrobe will help make her time
a bit more pleasant. Judges will be H ARC om­
ccrs.

Nomimuious. indmlil1 != a photo. name. ad­
drc....... a g~·. and \,:tls... of license ...hould 1"-,, sent hl

Stan Z~lk. KlSJO. Convention Chairman. 13 Jen­
nifer Lane. POri Chester, N .Y., before Sept. 15,
1966.

"THE NEW RTTY

HANDBOOK"

R adioteletype

A treasury of vital and "hard to get"
information. Loaded with equipment
schematics, adjustment procedures, op·
erating procedures, etc. Avaluable asset
to both the beginning and the experi·
enced RTTY'er. Special section on getting
started, all written by Byron Kretzman,
W2JTP, a well known authority in the
field. This book isamust for your library!
Only $3.95.
° Ncw York State residents Must add sales

t ax applicable to your area.

r--------------------~
I CQ Magazine II ,. VA NDERVEN TER AVENUE I
I PORT WASHINGTON. 1.I.• N.Y. 11 050 I
I II S IRS; My check (mo ne y order) for S I
I is enclosed . Plea se send __ copies of t he I
I " Th. Ne ..... RTTY Handboot.. .' I
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Th ree quarte r view of the kilowatt inverter. The Iron­
sistors are mounted on the heat sin ks a round the chassis
perimeter. The 0.1 ohm resistors a re mounted atop the
tra nsforme r ond th e storter relay can be seen bolted to

the bottom plate.

BY COL. FREDERICK L. MOORE," W 6RTD

This inverter provides slightly more than one kilowatt of power at 117 v.o.c.
for a d.c . input 12 volts. Using the inverter to operate a linear, mobile has

enabled the author to cut through the QRM with ease.

I
F life is getting d ull. you haven't bui lt any­

th ing fo r <I long whi le. trasistors are some­
what myster io us 10 you. and you have never

gone lziRh power mohih'-read on.
Completing thi s project will change all of the

above. In the process you will learn about trans­
sistors <t oll tra nsfo rmers a nd find severa l new
wr inkles in adapting to 100 ampere currents.
hysteresis losses. a nd above all, low cost. Si m­
ilar comme rcia l power supplies go for $250 plus.
T he one described here cost all of $ 12.50. plus
lax , plus junk box. The principles followed in
designing th is unit may be modified to meet
othe r requirements you may have. T he idea is to
power th e plate tran sformer o f a 1.2 kw J 17
v.a .c. s.s.b. linear from the 12 volt s d.c. avai l­
able in the ave rage passenger car.

There are many articles and circuits on tran­
sisto rized inverters. but no amount of digging
produced a sim ple so lution to 1.2 kw power lev­
els desired. Also there were the inevitable d is­
cussions on toroids, fast switching ra tes and high
efficiency of transistors. It was decided to build
an inverter as simply as possible and see what
would result in spite o f dire forebod ings of dead
batteries and heat problems. Several d ifferent
circuits were tried with the one shown tak ing
the honors for sim plicity. size. and ease o f con­
struc tion. It sta rts rel iably while working into
an idling plate supply d.e. load of 300 watts.

The entire unit is mounted on a flat base of
alum inum panel. v.a " X 7" X ION. Although
the heat sinks came from some demolished sur­
plus. the four paralleled transistors on each side
of the primary winding could be mou nted on a
sheet of aluminum 7" X 10" and bolted ver­
t ically on each side to the base.

- 7.\U O 'ol:cola Cnc!e , EI~in A "'B. Florida 31.542.
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The re lay for hand ling the 100 amp d.c. cur­
re nt is an auto mobile starte r relay. Its so lenoid
requires 3 amps at 12 volts . Although a relay
with less cu rrent drain could be obtained. this
was ChC<IP and did the job.

Transf o r mer Co re

Since the tra nsformer is the pr inciple item.
let's start the ca lculations. apply some com mo n
sense a nd see what we come up with. The design
was to power the plate-bias-screen tran sformer
of an 58 - 1LA linear amplifie r rated at 1.2 kw
peak at 117 v.n.c. sine wave.

The first step is to compute the transformer
cross section core urea which is de termined by
the frequency of switching and wattage required .

. , v l"att , I uo
An.·a III in." = X

5.58 \ f in cycles

At this point the whole plan seemed to get
d ifficult. Toroids aren't easy to obtain. and be­
sides one hears much abou t switching rates of
1000 cycles plus. which are useless in driving a
normal 60 cycle rated plate transformer. So
th rowing caut ion to the winds. it was decided
to use an ordina ry transformer and not worry
about core losses . One important decision was
made though. to use around 200 instead of 60
cycles as the switching rate thereby reducing the
required core arCOI and weight just about one­
half. ~ I ost flO cycle transformers will handle
200 cycles with reasonable efficiency. This abo
helps prevent square wave satura tion of the
plate transformer. The core on hand was two
inches across and totaled 4.16 squa re inches of
core area. On the slide rule this calculates as a
1600 watt transformer, more than is needed.
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Fig . l - Circuit of a 12 v.d .e. to 117 v.e .c. kilowatt inverter.

X I .U.~

C,-O.I mf 600 v.
( RIo CRJ- 750 mo, 400 p.i.v. diodes,
eRr37 volt 10 watt Zen er d iode.
K,-1 2 volt au to mobile , torter relay.
Q , fa Q, -2N173 o r similar p -o-p - type t ransistor.
RIo R. - 2.2 to 3 ohm. 50 watts.

Primary Wind ing

The next step is to compute the number of
turns for one side o f the primary which can be
figured from this fo rmula:

N ~ -.:e'--'.,:I~II-:-'
2511AI'

where e = voltage input (d.c.) .
A = flux density at saturation in

kilogauss.
IJ = area o f core in square inches.
F = freque ncy o f switching.

The A factor was a st icker; Silectron. Ortho­
nal, Hipern ik V and other exotic core m ate rials
have a sa turatio n flu x density of 14·1 6 kilogauss.
Available was th e heavy d uty core form, charac­
teristic unknown. but obviously of 1943 vin tage.
So a fig ure o f 8 kilogauss for " R" was chosen
as an educated guess.

Now, N calculates to be 7.3 turns each side
of center o n the primary. If we use 8 turn s as an
even figure. the o nly effect will be to reduce the
ra te of switching slightly.

Wire Size
Now let's look a t the current drain and com­

pute size of wire needed. If an efficiency o f 90%
for our transformer is assumed, then:
1200 watts peak X 1.1 0 = 12 (volts) X amperes

Amperes requ ired = I 10 peak amperes
Looking at th e wire tables in any handbook.

we see that #8 copper will handle 23.6 amps
a t 750 circu lar mils per amp. Transformers for
intermittent service use as low as 250 circular
mils! amp. Also. since each leg o f the primary
only carries Ih the average power inpu t. we can
satisfy the wire size requirements with parall el
#8 wire giving a very conservative and husky
winding. A visit to the local e lectric motor re­
winding shop produced 40 feet of # 8 silk-

RrR)- t 2S ohm5. 10 wotts.
Rs to R1r-O.l ohm5. See te at.
' ,--4. 16" sq ua re core.

NI-St dual =-8 5. C.

Nl-l1t ';: IS en a m.
N,-107t =1.4 enam.

covered wire.
Rather than go into the mechanics of explain..

ing how to wind a transformer, you a re referred
to a n exce llent art icle in the March CQI. B ow.
ever. the bifi lar winding technique is importan t,
so follow the descript ion closely. Cut the 40 feet
of # 8 into four equa l len gths. Mark both ends
of two o f them alike, the ends o f the o ther two
with a different mark. Wind the four wires simul­
taneously and parallel on the core form for 8
turns. To obtain the center tap o f the winding,
connect the start o f two alike wires to the end
of the other two wires. This is the center t..ip.
You now have 16 turns ce nte r tapped with good
electrica l ba lance.

Second a ry Winding

T he secondary wind ing comes next and here
is an unexpected wrinkle. The square wave gen­
era ted in a tran sistor inverter has for all practical
purposes an r.m.s. equal to the peak voltage. Jf
we provide turns ratio to produce a 110 v.a .c.
sq ua re wave outpu t from our 12 volts o f Ih
primary input. to d rive a plat e transformer power
supply designed for 11 0 v.a .c. sine wave, we will
be somewha t disappointed in the d .c. voltage
we obtain. The turns ratio o f a sine wave trans­
former is ca lcu lated o n pruk relat ionship. The
t 10 v.a .c. rms from the ho use power system
socke t has a peak voltage of 154 volts. There­
fore. to derive the same outpu t peak voltage
(square wave) from this t ran sformer as we ob­
tain from sine wa ve. we must have 154 volts
out o f the inverte r. So, the number of turns in
the secondary are computed:

' " \ . .E ou t
1' ..... w , pn

f: i ll

sSnerred, Lyall . .. Re .... indi ntt O ld Tran..fo rmers", CO.
~Iarch 1966. p . 63.
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N~..o = Wi turns

whe re 1.05 = the //\ lhop ill tile windings
From the wire tables. # 14 wi re will handle the
approximate S amps output. Heuer get 100' .

Fe edback Windings

No w for th e feedback winding calcu la tio ns.
As a genera l rule th is w ind ing should ha ve
aro und 30 % more turns than the primary-

N fh = I .:UJ · Sp
X fh= l .aO ·g
-'"tt, = lOA turns

Eleven turns will do for each w ind ing and
aga in we use the bifi lar winding method . Use
m ost a ny size wire you choose but # IR will do
nice ly as the current load is not heavy. In th is
case , however. a ce nte r tap is not used. Mark
the po larit y at the sta rt o f one wire "plus," the
sta rt of the o ther " Minus." On the fi nish end
mark the reverse. This will help sort out the
polarity o f feedback if the in ve rt er does not
o scillate . \Vind II turns a nd assemble the trans­
fo rmer.

The Inverte r Construction

The inverter ci rcuit shown in fi g. I uses eight
inexpe nsive t ra nsistors. The transistors . as we ll a s
zener diodes. are on sa le at most big name parts
house bargai n counte rs . Ge t t he 40 wa lt. p.n.p .
ge rm a nium t ypes whic h are eq ual to 2N 173,
2N441, 2N442. 2N1099. 2N IIOO, 2N278 and
use the TO-Jfl base. G et a few extras: a t 88 ('
the y 'Ire cheap. The fou r-paralleled t ra nsisto rs
p rovid e a 60 a m p steady sta te rati ng. A lthough
they must sw itch the 110 a m p calculated c ur­
rent, four will do t he job if yo u a re somewhat
judicious abou t lun ing periods and use speech
on ly o n s.s. b. A s a general rule, a pa ir o f tran ­
s isto rs will switch 20 times the C lass A power
di ssipation rat ings o f one transistor.

Hea t sinking for Ihe transisto rs is a m ust. The
rated amperage can even he exceeded o n peaks
provided a good heat sink is used to dissipate
ge ne ra ted heal. Although e laborate hea t s inks
a re show n, the t ransisto rs shou ld opera te per­
fectly well if bolted to the al uminum sheet. No
insu lation is needed a s the circu it is the g rou nded
co llector variety. T h ickness of the sheet is not
too im po rtan t but a rea is. After operation over
a 3 ho u r period in the trunk of the ca r, the
t ransistor m ounts were only percept ibl y warm .

The 37 volt zener diode a nd the two 75 0 rna
d iodes a re necessa ry for sp ike sup pression o n
the 40 vo lt transistors . Also. the 0 .1 capacito r
across the 154 volt squa re wave o utput will help
red uce sp iking. Observe pola r ity a nd ho lt the
zener in a locat ion su itab le for a heat sin k .

The eight 0.1 o hm resistors a re m ade from
heav y d uty n ichrome wire and serve to equal ize
t he cu r re nt di st r ibution through the paralleled
t rans istors. The 2 .2 to 3 o hm resistors in the
feedback circuit ca rry about fou r amperes so

" = ,o . If> I XJ ... ~ , . .. ,~

12
i .os use the h igh wattage resistors ind icated.

C heck the hook up care fully before p utting
the power to it. A loose con nectio n a t the wrong
place m ea ns a ru ined tra nsistor. Fo r a sta rt . Il :-.C

only I or 2 tra n"i:-.lo rs Oil a side to de termine if
o sc illa tio n ~ t a rl:-. an ti check without a lund . I hell
if so meth ing goes wro ng, th e cost of a mistake
i"n 't so great. After checkout, hook up th e o ther
transistors a nd test under va rious loads.

If you a rc curious a bout am perages , do not
inse rt all a m mete r in the transistor c irc uit ry. The
inducti ve kick o f the m et ering ci rcui t can m in
the tra nsistors . M ea sure th e voltage d rop ac ross
a res istor and compute the cu rren t by Ohm s law.

Installat ion and Operation

The peak d.c. a m perage required can be o ver
100 amps. T here should be a hard source of d .c.
Therefo re, locat io n o f th e inverte r in re lat ion
to th e car battery is importa nt. A battery cable
length o f over th ree feet wi ll beg in to spo il the
voltage regu lat io n. In thi s ins ta lla tion, a second
ba ttery in the trun k. pa ralleled to the car bat tery,
d id the jo b we ll.

The car ge nerato r is rat ed a t 40 a m ps m a xi­
mum o u tp ut. U nder recei ve cond itions the SB·
33 tra nsce iver takes 4 am ps, the SB-I LA fi la­
ments d ra w 3 amps for a tota l o f 7 a m ps. In
t ransmit. key d o wn . no speech. the S B-33 dra ws
S a m ps. the S B- l LA fil aments draw 3 am ps; the
idli ng cur re nt of the inve rte r is 19 amps for a
tota l o f 30 a m pe res. U nder d ynam ic speech con­
dit ions, the ca r genera to r goes to 40 am pere
charge a nd is held there by the voltage regulator.
On co m pletion o f a 2-3 m in ute tra nsmission.
there is abo ut a 2 minute cha rge period a t 40
am ps whe n the regu lato r sta rts pulling back the
charge rate. So far, a fte r 50 hours of operation,
the same generato r is st ill operating a nd no
trou ble is a nt ici pa ted .

D o not po wer a fil ament transformer with
th is in vert er as the voltage o u tput will be ex­
cessive in th is lise . Run the fi lame nts d irect
from th e d .c. sou rce.

Tune up a t low po wer. then switch to high
po wer for speech only. A steady load at I kw
m ay o verload the transistors or th e osc illa t io n
rate may go o ut of con trol. W ith the sta bilizing
in fl ue nce o f t he d.c . high voltage ca pacitors in
the linear. the inverter will do a good job and
m aintain vo ltage sta bility very com parable to
11 0 v.a.c. sine wave o peratio n.

In the fi na l a nalysis and in sp ite o f a ll the
u nknown factors that we re hard to guess in the
design. the inver ter switches a t 200 cycles. hums
qu iet ly but with a substa ntia l effect on the mobile
signa l o utput. W eekend QSO's o n the 20 meter
hand are a cinch . _

»: i /orgel!
Cll's VHF Contest on

Aug. 6th and 7th.
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A RESUME !
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devices, drums, transmission control equipment and other
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at our Kingston, New York, facili ty,
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ransistors

merated above ca n be overcome by good design,
a nd the transistor's overwhelming ad va ntages of
efficiency and unlimited life should make them
much more popular with amateurs than they
appear to be .

The unipolar field effect transistor ( fet) may
be the stimulus necessary to popularize semicon­
ductors with hams. For here we have a transistor
that in many respects acts like an o ld-fashioned
vacuum tube. But in othe r res pects it does net
act like a tube at a ll. T he purpose of th is artic le
is to describe the fe t and its characteristics. its
virtues and limita tions. a nd its application to
pract ical circuits.

History and General Characteristics

The modern fie ld effect transisto r was fi rst de­
scribed by Shockley in 19-t8 . but the basic idea
is much older. It remained in the laboratory until
about 1960. when semiconductor manufacturing
techniques had reached a sta te of develo pmen t
that permitted practical devices to be put on the
marker. T hese first commercial fer 's were low
frequency amplifiers. and quite expensive. Since
that time. deve lopment has been rapid. and fer's
are now available that provide good gain at
frequencies as high as 500 me, and by the lime
this appears in print. the figu re may be higher.
The trend in prices ha s bee n downward. and be­
fore long they should be in the same class as con­
ventional transistors.

The chief vi rtues of the fet are:
l. Very high input impedance.
2. High output impedance.
3. Low noise.
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UNDERSTANDING

Part I

Presented below is Part I of a three part article on the theory and operation
of field effect transistors, the Fet. This first installment covers basic semicon­

ductor theory, Fet principles and construction.

A
TI IOUGH the transistor has been generally
avai lable for about fifteen years. and in
that time has deve loped from an expen­

sive . fragi le. low frequency dev ice into an inex­
pensive. reliable. high frequency device. most
equipment built at home by amateurs continues
10 U~ tubes.

There are many reasons for this. A vacuum
tube circui t can be made to work. after a fashion.
with li tt le expenditure of design effort. If the
hea ler cont inues to glow warmly, and the other
e lements do not run red . the experimenter is
fairly safe. a lthough performance may be far
from o ptimum. But transistors look the same
whet he r the y are a live o r dead. a nd ma ny a n
a mateur has wound up with a handfu l of bu rned
out transistors without ever fi nding o ut what he
did wrong. A vac uum tube's data shee t is a
marvel o f simplici ty co mpa red to that o f a
transistor. A tube's maximum ratings have a
grea t deal o f forgiveness: a transistor's a lmost
none. The transco nductance of a vacuum tube
is held to fairly close limits by the manufacture r;
the current amplification factor o f a transistor
may have production limits of five to one. The
characteristics o f a tra nsistor are highly de­
pendent on temperature, and it has feedback
mechanisms unknown to lubes. T he low input
and output impedances of transistors complicate
the design of narrow-band amplifiers. and so o n.

BUI transistors are here to stay. and with good
reason. A II of the seeming disad vantages en u-

BY HARRY R. HYDER,* K7HQN
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s Sentc r Engineer, Mo torola Inc.• Milita ry Electronic"
D lvismn, )1201 E. McDowt'l1 Ro ad , Scot tsdale, A rizona
R.52.52 .

Fig. 1 (A)- A ba r of N type lemiconductor mote rial for ms the cha nne l for the fe t a nd acts a s a paor co nd ucto r.
(8 ) The addition of tw o fadng P type lectionl (rea tes a "gale" a round wh ich a de pletn,n reg ion is formed.

(C) 8ia l ing the gatl!' e n la rg es the depll!' lion region redudng the cran -sectiona l a re a .
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fig. 2-Crou section 'View of a typicol junction fe t
structure. The substrate. the first layer upo n which the

rest o f the tra nsisto r is b uilt, fo rms ga te two.

the positive end. and electrons will flow into
the N material from the negative end of the
battery to replace them. one for one.

But what happens when a battery is con­
nected <across a piece of P semiconductor. where
the carriers are holes? Holes can not flow in the
external circuit like the electrons did; there is
no such thing as ho le co nduction in ordina ry
metals. Here is what happens: the holes. which
are positive charges, flow toward the negative
termina l. When they get the re. they are fi lled by
electrons entering from the external circuit; they
disa ppear. This leaves a deficiency of electrons
in the externa l circuit that C'lO be corrected only
by electrons flowing from the positive end of the
har into the battery. T his obviously creates new
hole s at that end. which flow toward the negative
end as before.

T here is no favored direction of cu rrent now
in a semiconductor. T he battery ca n be reversed,
the electrons will a lways flow toward the positive
end and the holes toward the negative end.

The electrons in N semiconductors a nd the
ho les in P semiconductors are called the major­
ity carriers. However, there a re always present
a relative ly few carriers of the opposite type;
these <Ire ca lled minority carriers. " Bipolar"
transistors make use of both types of carriers;
hence the name. Fer's are ca lled "unipolar"
trans istors because they depend only on majority
carrier conduction. The effect of minority car­
riers in fer's is to cause undesired leakage cur­
rents. ami every attempt is made to minimize
them.

The action of diodes and bipolar transistors is
based critically on conduction across junctions
of P and N types of semiconductor materia l. This
is not a factor in normal operation of fer's and
will not be discussed here.

FEY Construct ion and Operation

The best way to understand fet operation is to
construct one in our imagination. Let's take a bar
of semiconductor and call it a "channel." It
could just as well be P type, but it will be less
confusing if we stick to one type for the present.

If we connect a battery across the ends of the
bar. as in fig. I( A). free electrons will flow from
negative to positive. So fur, we have nothing
but a resistor. Now suppose that midway down

Basic Sem iconductor Theory

A semiconductor is a material of low conduc­
tivity. The two most commonly used semicon­
ductor materials are germanium and silicon.
These are called "Group 4" semiconductors. be­
cause each of their atoms has four "valence:' or
loosely-bound outer o rbit electrons.

In a crysta l of pure germanium or silicon. the
valence electrons of all the atoms will be loc ked
in a symmetrical a rrangement, Occasiona lly, due
to heat , electrons will shift from one atom to
anothe r, and their places taken by other elec­
trons. But essentially there will be no free cur­
rent carriers; the resistivity of the material will
be high .

To make silicon or germa nium usefu l for
transistors or diodes, the materi als must be
"doped"; the crysta l lattice a rrangeme nt must be
modified by the addition of sma ll amounts of
certain im puri ties. In effect. the symmetry of
the structure must be destroyed. If the doping
age nt is a Group 5 mate ria l (a rsenic. antimony.
boron, CIC.), each atom of which has five valence
electrons. there will be present in the crystal free
e lectrons that can be eusify moved by an exter­
na lly applied electric field . Since electrons are
negative charges, a material so doped is an "N"
semiconductor.

If the doping agent is a Group 3 material
(a luminum. gallium. indium. erc.}, each atom
of which possesses three valence electrons. there
will figuratively he more possible places for an
electron to be than there arc electrons to go
around. The temporarily vacant position is called
a "hole:' and it can be viewed as a positive
charge. The hole is free 10 move as is an electron.
since when an electron fills the hole. the hole
has. in effect, moved to the atom that Ihe electron
came from. Such a material is a "P" semicon­
ductor; the holes are the current carriers.

The crystal as a whole. though. is electrically
neutra l. It has no charge. Viewing it as a whole,
there are exactly as many electrons as there
should be for each atom in the crystal. Some of
them have just been loosened up a little .

If a battery is placed across a piece of N semi­
conductor. the free electrons wi ll move toward

4. Low distortion a nd cross-modulation.
5. Few inherent limitations of freq uency or

power.
The only apparent disadvan tages of the fet

are the dependence of its characteristics on tem­
perature. similar to. but not as severe as with
transistors. ami a relatively high capacitance
between its input and output termina ls. The ef­
fects of the former can be easily minimized by
proper circuit design. The latter will necessitate
neutralization of tuned amplifiers. or the use of
a special circuit such as the "cascode."

There are several kinds of fer . The most com­
mon type today is the junction fet. and the bulk
of this article will deal with it. as it is the least
expensive and the type most likely to be useful
to amateurs. Other types. generally called sur­
face fet's. will be described briefly in a later sec­
tion.

I
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rush of elect rons a wa y from the junction hots
left the region of the channe l near the gate COIll­

pletcly free of carriers. The deplet ion re gion.
o rigina lly fo rmed by the PN junction and quite
small, has become great ly enlarged. This is
shown in fig. fC. A deplet ion region. free of
carriers, has ve ry low conductivity. so the actual
effect of the e nla rged depletion region has been
to reduce the effective cross-sect ion o f the
channe l. increasing its resistance, a nd reducing
the channel current. The extent to wh ich the de­
piction region extends into the chan nel is pro­
portional to the junction reverse bias. T herefore.
by contro lling the ga te voltage. we cun control
the channel current.

It wi ll be noticed in fi g. l C that the de pletion
region is ske wed toward the d rain end of the
channe l. The reason for this is obvious: beca use
of the voltage gradient a long the channel, the
part of the gate nearest the drain has a higher
reverse bias tha n the e nd near the source. The
deplet ion region at the drain e nd will there fo re
extend farther into the channel.

T he reverse bias on the gate can be made
high enough to cut off the channe l current com­
pletely, except for lea kage current. The channel
current can not be cut off. however, mere ly by
connecting lhe gate to the source a nd increasing
the dra in-to-source voltage. for the same reason
tha t yo u can't cut 0 1I a tube's plate c urre nt with
cathode bias. But the resistance of the channel
betwee n ga te and source is a so rt of built -in
cathode bias. and tends to make the tct a co n­
stant-c urrent device . some thing like a pcntode.
The "dynamic resista nce" of the fet is qu ite high .

One more thing. The movement o f ca rriers
a way from o r towa rd the junction as the ga te
vo ltage is varied is ca lled a "displacement c ur­
rent:' and is exactly the same as the curre nt that
flows in a capacitor. In fact. the gate-c hanne l
junction is a capacitor.

To the best of my knowledge. there is no com­
mercia l fet that actua lly looks like o ur simple
mode l. But it is a good model for explai ning
principles of operation. A n actua l fct physical
configuration is shown in fig. 2. At fi rst glance it
may not look m uch like the model. but if you
study it fo r a minu te yo u will see the rese nt­
blance . Sometimes the second half u f the gate
is brought out to a se pa ra te termina l; we then
have a tetrode fet. The two gates ca n be used <IS

individ ua l co nt ro l e leme nts. o r connected to­
gether for greater contro l of channe l c urre nt.
At high freque ncies, the second gate might be
grounded, to reduce the input capacita nce.

O ur simple model fet was symmetrical: source
and dra in te rminals could he intercha nged with .
out a ffecting operat ion. Ma ny commercia l fc t'~

are completely sym metrica l. and a ll nrc to some
degree . But many have a favored usage based 011

in terna l geometry. When in doubt. follow the
terminal markings.

Some of the s~ mbols currently 11",'\1 for fl·t"~

arc shown in fig. J .
[To be contitllled)

',-$-"
"'-0 wi
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the channel we joi n two sma ll pieces of P se mi­
cond uctor material . as in fi g. I ( B). What have
we done? As fa r as the cha nne l current goes,
we have done not hing; current continues to flow
as well or as poorly as before. But right at the
junction. a subtle change has taken place. So me
of the free electrons in the N channel have filled
some of the holes in the P regions. T herefore.
righ t at the junction. there is a symmetrical
crystal structure. which forms a barrier and pre­
vents any further combinations of holes and
electrons. On either side of the junction, there
is a small area devoid of free carriers; this is
called a "de pletion" region .

Let's ca ll the negative e nd of the channel the
"source" and the posi tive end the "drain" (these
would be reversed if we had a P channel) . And
we will connect together the sma ll P regions
midway down the cha nne l and call them the
"gate."

If we connect the gate to the source. wh ile
obse rv ing the channel curre nt o n a meter, we
will see that the channe l c urrent drops sha rply.
In some wa y. the gate is contro lling the cha nne l
c urrent. eve n though the gate itse lf is no t draw.
ing current. In fac t. the gate is now reverse
biased. Wh y the PN junction we have named
the ga te is reverse biased may not be immedi­
ately apparent. but let us look at it this wa y :
there is a voltage gradient a long the channel.
If the re <Ire te n volts across the channe l. and
the ga te is mid wa y down the c hannel . the gate
is at + 5 volts with respect to the source . There ­
fore . the ga te termina l. which we connected to
the source. is at -5 vu lts with respect to the
c ha nnc l side of the gale . A nd. o f course. a rc­
verse biased PN junction docs not cond uct cur­
rent. except for a sma ll leakage current. which
pla ys no desirab le part in fet o pera tio n.

W he n the gate was first connected to the
source . current tried to now. Ho les in the P gate
flo wed toward the ga te termi na l. but could go
no farther beca use there were no ho les in the
N channel to cross the junction and take the ir
place. a nd current Ilows o nly when there is a
continuous now of carriers through the entire
circuit. Similarl y. in the channel. electrons
rushed away from the junction. hut were stopped
because there were IW free electron- in the P
gate 10 Cf(),S the junction and re-place them.
BUI one very significant thing has happened : the

Fig. 3-fet symbols in current use. Those marked ..... ith
a n a ste risk ore not sta nda rd ized .
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Superior Antenna Wax

and

Ethereal Glue!
BY RAY SWI NDERMAN,* KP 4AMI

Those of you who remember the outhor's fabled sojourn on an idyl/ic south
sea island immedia tely after World War /I are aware of some of the incredible
developments in the state of the art as a result of fantastic concentration upon
pure research at that time. This account details two completely new develop­
ments never before discfosed. One of these was almost a corrol/ary of the

other.

A:
T E R developing the RPIITSSR and incor­

pora ting the IPS I as a last minute safety
factor we surveyed o ur flexible cone vari­

ab le select ivity loud speaker perched proudly o n
top of the rece iver a nd rea lized we had just about
milked dry the possibility of improvements in the
receivin g part o f the ci rcuit.

The next field to survey was antennas a nd the
improvements possible here seemed infini te . O b­
viously. a ll we needed was a consistent increase
in the effic ie ncy o f our antenna system to give
us un limited rad iated power wh ile still s tayi ng
com fo rtably with in the input limits estab lished
by Uncle.

Back to the d rawing board. Geometric design
a mi spacing has a lways been the field of eager
seekers a fter the great gain god. It seemed to us
that this ove rlooked co m pletely the cha racter o f
the indiv idual rad iator. This most im porta nt pa rt
of Ihe antenna system co uld he the key. Th um b­
ing thro ugh our mental note book fur a like ly
anglc o f attack, we hi t upon the idea of incrcas­
ing the actua l emitted signa l from a given rad i­
ator by inte rposing a n intermed iate media which
would have the effect o f encouraging the signa l
to depart from the radia to r. Something to min­
imize that in te rmediary fr iction might well be
the a nswer. Out came the C hemical hand book­
o ur most recent copy of E ncycloped ia Brita nnica
- 3 copy of the Rad io Amateur Handbook (pre­
wa r model ) and a n a ncient voodoo witch doctors
tome we had un earthed in the island's jungle
Iuvmcsscs.

Poring over th is fo rmidable a rray of knowl­
edge yielded a likely fo rmu la . \\' hen the ing red i­
ents we re propcrfy mixed a nd the compound
sh~,\1 r('ally fo r USt'. it was 3. r:ltlll: r unpr!:J".)S -

- ttox 7 17, Guayama , Puerto Rico .
' Swinderma n. R. W. , "The RI'HTSSR," CQ . !lo la)' IYM.
p, 29.

sessing mess. Pasty white and jelled it looked fo r
a ll the world like a cross betwee n a bowl o f
solidified gelatin and parawax.

Now to dete rmine the best me thod of using
th is product. A few hours wo rk with a bit of
advanced ma thematics quickly showed that this
should be applied in a rather thin but not par­
ticu la rly uniform coating directly to the elements
of the ante nna.

H so happe ned tha t we had two ide ntica l
rhom bics up beamed toward th e o ld home town .
One o f these we lowered and coaled with the
new product. T he other stayed in place in its
original form.

Tria l Ru n

Then to the shac k! Fi ring lip the rig we care­
fu lly nicked across the band listen ing for u likely
sig na l. Not much hick - the band seemed dead .
Oh well, a sho rt C Q never hurt anybody. C a rne
a stand by a nd the band exploded into a fu ry of
act ivity . Three thousand, give or take severa l
hundred. sta tio ns were on frequency ca lling like
mad.

We waited for the sto rm to subside; picked
out o ne o f the signals and began a contact. Fan­
tast ic! \Ve were run ning to the limit o f the S
meter o n a dead band. M ight as well try a litt le
reduced powe r. Off went the linear a nd o ur two
6V6's still be nt the pin o n his meter, Bad: went
the Variac until we werc apparent ly showing no
emi tted power and we stil l pinned Ihe needle 011

his meter. M ust be skip. I reasoned a nd asked
him to note the di fference in signa l st re ngth wit h
the other rhombic. \Ve flipped the switch- gave
him :l tr ansmission and then went back to him
(1Il the ()riginal an tenna. A lh(l lult'l y no C'l lP~- wilh
the othe-r rhombic. Well this proved somet hing,
so we decided to try it full bore with the
untreated rhombic. No dice. Switching back and
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Disai te r

\Ve stepped had and proudly su rveyed th e
peak of perfection in ham equipment. Just then
typhoon G erty came roa ring over the island.
She fl attened the shack. d ispersed the equipment.
lost the fo rmulas and look me back in fifteen
seconds to the stone age method of signa ling with
fire ..md p..mels for assis tance from a passing
plane.

~ Io ral of this story: M an ill his nsost udvunced
civliizution i.\ still only one step uwuv Jrom tlte
jungle. •

\Ve tried coa ting various size rad iators with
the two materials and found that we could get a
true beam effect with a single number 18 wire
qu ite easily. Since antenna gain was no longer a
problem and we were mostly interested in direc­
tivi ty, we utilized an interplay of the two prod­
ucts to workup some min iature Yagis wh ich we
mounted directly on top of the receiver and
transmitter. T hese o ut performed the eight wave
length rhombics we had been using up to thi s
time.

The next development came from re-surveying
the characte ristics of the two products. Superior
Antenna \Vax had a super emissive effect a nd
Etherea l Glue a super reflective and absorptive
effect. Combinations of the two should be usable
for many purposes in hamdcm.

The abacus showed that these two materials
would respond to a variat ion in an electromag­
netic field by effec tively varying their resistance
and co nductivity. It followed then that the res­
o nance of a feed line and an antenna could be
made infinitely variab le.

I combined the two ingredients according to
the formula indica ted and coated the little Yagis
sitting on top of the equipment with thi s ma­
teria l. Su re enou gh! As soon as we pumped in
a signa l of a given wave length the antenna's
elec trica l length adjus ted so that it was auto­
mut ically in resonance at that frequency. By the
same token. when the RPHTSSR was dragging
in a signal the same phenomenon occurred. Here
we had at hand the ult imate! An auto tuned
antenna with infinite gain. flatl y resonan t across
the entire spect rum. and sma ll enough to loo k
well sitt ing on top of the rig.

forth between the two rhombics showed that the
treated rhombic put a stronger signal into the
states every lime. Running QRP it still outper­
formed the untreated one hooked to a fu ll ga llon
input.

Fine businesst! The Superior An tenna w nx
was functioning perfectl y. The signal was slip­
ping off the radiator into the ether so smoothly
that we were approaching infin ite gain from the
antenna system . Wh at a happy development!
Need less to say. we now enjoyed ideal opera ting
condi tions. The outpu t from our QRP transmit­
te r. was being boosted infinitely and lega lly. T he
RPHTSSR on the receiving end really kept th ings

•conung our way.
Retardation

Ho wever. life is short ami man is discontented .
O ur restless mind again began searching for
some way of improving o ur set-up or uti lizing
the de velopments we had already made to an
even grea ter degree . Bad to the board! Addi­
tiona l th ink ing and coldly calculated plann ing
made us real ize tha t if it was possible to en­
hance the ability of a radia tor to transfer a sig­
nal to the ether it should also be possible to
reta rd this same fu nctio n.

A sa lly into optics showed us an allied prin­
ciple in the tran smission of ligh t. Index of rc­
traction. Ha- Thai was it! Whal we needed was
a media with an inde x of emmission thai could
be controlled. B..rc k into the pure research phase
of development.

Out came the musty to mes and other rudi­
mentary source duta . Th is was beginning to he
duck soup. In no time we had a formula and a
method of usc calculated. Now for Ihe acid test.
\Vc whipped lip a hatch of the goo and thi s came
out looking surpr isingly like co mmon flour and
water paste.

Rechecking our calculations for the method
of applicat ion we were not too surprised to fi nd
that Ihis mater ial shou ld a lso be a pplied in a thin
but no t necessari ly uniform coating. Devising
a test for the new product was easy. \Ve sim ply
applied the new material to ISO degrees o f a
vertica l six inch tube we had been using as a
rad iato r; the other ISO degrees of the vert ical
tube we coated with Superior Antenna Wax. Since
the vert ical radiator was mounted on an o ld
prop pitch motor. ro tati ng. the radiator was no
problem.

Listen ing on the hand quickly told us that when
the Superor Antenna \Vax coated side was to­
ward the signal we h..sd a super gain highly direc­
tiona l antenna. 180 degree rotat ion to put Ihe new
product toward the signa l resulted in an abso­
lute blackou t, Making some front to back meas­
urements. we found th at the gain went from in­
fi ni ty on the front or wax coated side to 0 o n the
reverse side coaled with the new product . Now
we needed a name and realizing the function of
the new material was simply to slow down or
trap and turn hack electrons we decided to c..11I
it some sort of glue after its appearance. Because
of its na tu re the nam e Ethereal G lue seemed
a ppropriate.
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I
N the past severa l yea rs. especiall y with the
surge of interest in single side band o pera.
tion. many amateur operators have expressed

the desire to build a kilowatt linear amplifier.
A number of high power final tubes have been
readily avai lable on both the sur plus and the
seco nd hand marke t for very reasonable prices.
but the complexi ty and the cost of components
in the avai lab le linear circuit diagrams have dis­
couraged many interested would-be builders.

With a pair of fi nal tubes. 4·400A'5. jea l­
ously in hand. numerous articles on amplifier
construct ion and circuit diagrams were carefull y
examined. It became apparent that for the vari­
o us reasons of size. complexity. and expense
none of these would suffice unmodified. l ong
before the final circuit or even the class of final
amplifier was decided upon. the following re­
qu irements were established :

1. The unit had to be capable of I kw key
down input and had to be desk-top in size with

-3 115 ~l u:>:.dale Street, Durha m. North Carolina.

+- Controls at the top of the panel are Bo nd Switch
and Pia te Tuning. At the bottom are the filament and
plate O N..()H switche s. with the meter switch and Plate

loading control at the rig ht.

A DESK TOP
KW LINEAR
B Y JOH N M. PORTER M.D .•*

WA4EII

Here's a particularly neat packaging
;ob on a full kw linear amplifier, com­
plete with power supply. The amplifier
is styled to match the popular Halli ­
crofters HT-37 s.s.b. exciter/ tra nsmit­
ter. Covering 10 throu gh 80 meters, it
is easily dr iven to full the legal limit

with under 100 watts.

a self-conta ined power supply.
2. The circuit had to be straightfo rward and

simple enough to be constructed by anyone With
a limited fund of elect rical knowl edge and a
very lim ited amount o f test equipment.

3. The components all had to be readily avail­
able and inexpensive.

T he avai lable amateur radio literature docs
nut contain any description of a linear amplifier
bu ilt around one or two fi nal amplifier tubes
fulfi lling the above criteria. Several excellent
a rticles are ava ilable on h igh power fi nal a mp li­
fiers. M. D. Smith! ha s an article in October.
1963. CQ on a desktop final using a pair of
4-400A·s. but th is unit uses elabora te circuitry
and the power supply is nor contained. Joseph
Sernkowa has his well known article in the July.
1962. CQ on the Ultimate linear which present"

' Smilh. M. D.• " A 2 KW PEP linea r Amplifier." CQ.
October, 1963. p . 30.
~Sem lr;ow. J o se ph W .• "The Uilimale Linea r; ' CQ. July.
1962. p. 32.

Bott om view of the linea r
, haws the fi l'er ca paci tors on
the rig ht side of the chauis
with the fi lame nt cheke along.
side. Nea r the for woll of the
chaui, is the a ntenna loa ding
capocitor and the bias power
transformer. The blowe r, a 60
c.l .p .m. centrifugal type, may
be seen on the rear of the

chonis.
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Fig . 1-Comp lt'te circuit for tho
one kilowall table top linea r.
All the 0.0 1 capacilors a re 600
volt d isc ceramics. The nine
d iodes in each leg ",f Ihe recti.
(ier ci rcuit are Sylva nia SR
3011. or eq uiva lents ra led 0 1

600 p .Lv•• 750 ma (CRI-C R1a).
Each of the 18 d iodes is by•
pan ed by a 0 .01 mf at 600 v.
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CI -500 mmf 20 h door kno b
type capocitor.

C,-8-80 mmf wide spa ced
tuning capacilor.

C,-I oo mmf silver mica 20 h.
C.-liDO mmf. 3 gong broad ­

ce st variab le. a ll sections
pa ra lle led.

Cs- 55 mf 01 .cSO v. ea . fI, ,..J
CR1-C R1. - Sylvan io SR 3011, or L, ~ ~

e q urv, rOOO ~_o/,o-j'---l('I--
CR,,- I N3' . .;.. ,,*0,* "
LI. LJ-l0 a mpere line cho ke. -v I '*

Ohmite or equiv. 01 :::;:= 01 .,..

LJ-Pi-nf!t work . Air DUll 195.S1 +-Ir! _+- ,J~. '
or eq uiv. "I 'I... ." - T- I.. . '

T, Clt.. ....L.-~ e-sc
PCI. PC,-3 turns ;; 16 e nam· ~ II~ 4I 41"

eled wire wound aroun d 3 ~ ~ "
220 ohm 2 wa tt pc rc lle led '1!
resistors. .. ~l . ~1 ,

RI • R,-See text.
RFC I-B&W FC·30A or eq viv.
RFCJ- Nationo l R·175A or

eq uiv.
T,- Chica go Tronsforme r P·6 .c92

Or eq uiv .
TJ- l : l ra tio power tran sformer

117 v.c.c. See te llt.
T2- 1300 v , ot 1.5 ha. See text.

some excellen t ideas on the bui lding of high
power fi nals. but the size and especially the price
of th is unit does not ful fill the establ ished cri­
rerln of compactness a nd relative low cost.

Most of the circuit d iagrams available o n high
power fina ls describe a circuit in C lass A RI •

While this circuit has definite ad vantage, for the
individua l with :.1 low power driver and perhaps
some theoretical efficiency advantages, it does
present the necessity for a well regula ted screen
supply a nd neutra lization. This grounded grid
circuit o n the ot her hand requires no screen or
grid supply, no neutra lization. a nd has the defi­
nile advantages o f simplici ty and compactness.

T he un it finally decided upon consists o f a
pair o f 4-400A's in gro unded grid with a self­
contained silicon diode doubler high voltage
supply capable o f o pera lion on 10-80 meters and
easi ly driven to a full kw by any exciter with an
o utput of 75- 100 walls.

The Amplifier Circu it

Experimenta tio n has shown tha t the space­
consumi ng and cumbersome pi-net input o n each
ha nd offers litt le o r no advantages when the
linear is " ..ed with a n exciter having ap proxi-

mutely J00 wa tts driving power. With a lower
powered exci ter. a tu ned ca thode circui t may
be necessary to drive a pair of 4-..WO·s or com­
parable high power fi nal tubes to a full kilowa tt
input. Also the expensive chimney tube socket
is not essen tial with an input of I kw. if ude ­
qua re socket blowing is used in associa tion with
the heat d issipat ing pla te cap. T he present cir­
cuit directs the ou tput of a 60 c.f.p.m. (centri­
fugal) blower d irect ly on the submounled tube
sockets, and no problem with the tube over-heat ­
ing has been encountered.

The fil ament choke proved to be somewhat
of a problem. Several attempts were made to
use a ho memade choke wrapped on a ferri te
core. T hese chokes did perfo rm fa irly sa tisfac..
torily but drive on all bands proved to he diffi ­
cull and erra tic. T he B&W FC-JOA filamen t
choke has been used in the amplifier, and no
problem has bee n experienced in driving the
linea r to full input o n all bands.

T he output circuit employs an Air-Dux 19S51
lank coi l tapped acco rdi ng to the ma nufac tu­
rer's specifica tio ns. The tun ing ca paci tor is a 4·
SO mmf wide spaced variable with fixed .. ilver
mica capaci tance being switched in by the second
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Inte rio r .,iew of the linear ,how, thr
4·400' , on the left along wtih the
plate d. choke and pi-network com­
ponenh. Note that in front of the
power lI o I1 ~fOlnll: r (which ~('('n" to
O(( U p y most of the ~poc(') thrl C i ~ tile
filament trand ormer and the ,ilver
mica (o n the bandswitch) for .cO a nd
80 mete rs. The phenolic boa rd with
the diodes is located just to the right

of the power t ra nsforme r•

•

•

•

tubes, the amount of heat gen­
erated is co nside rable. The trans­
former for the bias supply has a
1: I rat io with a current rati ng
of only severa l mils. A fi lame nt
transformer can be connected

backwards to a 5 or 6 volts wi nding of the power
tra nsformer. T:!. , it has one. The voltage is rec­
tified with a single silicon diode and fi lte red with
a dual section 30-50 mf ca pacitor and relayed
with the side contacts of (he Dow Key Relay.
With minus 100 volt s applied to the grids in the
standby position, the tubes arc cut otf com­
pletely.

The Plate Supply

The plate power supply is the standard silicon
d iode full wave voltage doubler. A brief survey
of the surplus marke t revea led numerous inex­
pensive transformers avai lable with a full sec­
onda ry winding of between 800 ..md 1400 volts.
The one used is a I.S kva tran sformer with a
secondary voltage of 1300. In the doubler supply
the resting plate voltage is 3600 with a drop
under load of less than 300 volts.

Numerous doubler circuits were construc ted.
using com ponents of various values. Low kva
transformers give the same resting voltage as
the larger ones in the doubler supplies. but the
drop under load is excessive. In order to abso­
lutely minimize voltage drop. a very hefty trans­
former has been used along with a considerable
amount of filter ing. The capaci tive fi lter consists
of 8 Genera l Instruments capacitors rated at 525

•
Close up vlew of the phenolic boa rd
~hows the silicon diodes well hidden
be hind each of the 0 .01 mf disc

ce ro mic ccpeel ters.

-V Ollni/., Eric J .• "Shunting T he: Mil_
uammeter," CO. March t9M. p. 40.

section of a surplus ceramic band switch on ..to
and !'IO meters. T he loading capac itor is a sta nd­
ard J gang broadcast variable.

Metering of the ampl ifie r has proved to be
quite satisfactory. Since Ihe relat i..'e output is
metered along with the plate and grid currents.
a O~ I mil meter must be used. The meter is
shunted in the plate circu it so that 0.1 mil co r­
responds to I()() mils plate current for a full
scale deflect ion of one ampere, and 0. 1 mi ls on
the meter corresponds to 50 mils grid current for
a fu ll sca le de flection of SOO rna. T he relative
output of course is read d irectly without shun t­
ing. This circuit has the advantage of providing
consta nt monitoring of the piate, grid. and out­
put on the same meter without the danger of
having. the B+ directl y on the meier.

Note that no val ues a re give n for the meter
shunts R 1 and R ::. . T he exact val ue required de­
pends upon the resistance of the meter move­
me nt used. To determ ine the value of Ihe shunt
and the type of wire to he used for winding, it
would be best to refer 10 a previous CQ articlea.

Biasing

A cut-off bias supply is included in the cir­
cu it in the standby position as an add itional tube
protection especially since the chimney tube
socket has not been used . \Vith
3fiO(} volts on the pair of 4·
-tOOA's. the resting plate current
is about 100 mils. While this reo
sults in a tot al plate dissipation
of only 360 watts. which is well
within the capability of the
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mf at 450 W .\!, d.c, This gives an effective filter­
ing of 60 mf when connected in series. It is
undoubtedly more than absolutely req uired and
quite satisfac tory performance has been oh­
taincd u ~ing 2·HJ mf capac itors a t 450 volts. and
capacitors .IS low as 100 mf may be used. if
desired. The power supply as fi nally constructed
is easily capable of providing a full kw for con­
tinuous a.m, ou tput. if desired.

Component layou t

This linear has bee n constructed to be a com­
panion desk-top unit to the au thor's HT-37 trans­
miner, and it was decided that the ent ire un it
was 10 be conta ined in a n HT -37 cabinet. No
commerciall y avai lab le chassis is of the proper
d imensions. and it is necessary to construct one
l81h" X IS" X 21h " . This pro vides adequate
space for subchass is mount ing of the filter capa­
citors as well as the load ing capacitor and the
meter switching circuit. T he ceramic sockets for
the 4-400A's are submounted * of an inch and
the output of the centrifugal blower is pointed
directly on the sockets below the chassis. The
tank coil is mounted vert ically using very short
leads be tween the tank coil and the band switch
and the tuning capacitor. Shie lded wire is used
th ro ugho ut the mete ring circuit and standard
20.000 volt insulated wire is used for the high

vo ltage lead s. The front panel i", constructed
from a heavy piece of a luminum and painted to
match the exci ter panel.

O pe ra tion And Conclusion

This amplifie r ca n ca ~i1 y he dr iven by a 70
wa ll output exciter to a full kw input on all
ha nds 10-80 meters. It has been used by the
au thor for over one year and has proved quite
sa tisfactory. There have been no component
failu res. The linearity as measured on the oscil­
loscope and the n on the a ir signa l reports have
been quite satisfactory. A previous linear em­
ploying exactl y the same circuit but using a pair
o f 8 IJ's prov ided equa lly satisfac tory perform­
ance.

Th is ampli fie r is certainly not the ult imate
Iinear. Indeed il was never constructed to be. T he
un it does not represent any radical circuit de­
pa rt ures. It does. however. combine the exist­
ing linear circuitry into a simply constructed.
inexpensive. table-top linear capable of full legal
input with any of the commonly used fi nal power
tubes. when driven by a 70·100 watt exci ter. The
tota l cost of the linear was under SIOO. and with
an adequate junk box and supply of surplus
parts can be duplicated by anyone for this
price. •

l\IfARl ENE Knniuk. WA9FRW, age .1 7. has held her G~ncr~ 1 t i~ ket since
'.I she was 13 yea rs o ld. Her Dad IS W9CDQ. and their Q f H IS Morton

G rove, I l l. Marlene is a member of the Eye- Bank Net on 75 meters and
he lped man the Eye -Bank Booth at the Lions Club Sta te Convent ion. She
loves to ragchew, run phone patches and work her Dad mobi le. Marlene
will be attending summer school at 51. Andrews Co llege. Dundee. Scot land.
and will tour Eng land and France before returning home to complete her
senior year o f high school where she is an honor student . [Louisia, W5 RZ1)

•
The Bedford Incident

Wil EN CQ joined forces with Columbia P ic~

tures. Inc. in a program to set up amateur
stations in connection with the screening of "The
Bedford Incident" (see Zero Bias. CQ. Nov. '65.
and "The Bed ford Incident:' CQ, Jan, '66) , the
local theater mana ger called Phyllis Shanks,
K7KSF, and asked if the Richland (w ash. )
Amateur Radio C lub would be interested in co­
operating. Assured that the club would be happy
to cooperate. the manager named a date two
months away. However. as plans sometimes do.
the screening date changed. and they were no­
tified just five days before the first showing.
Time? J ust before Christmas!

K7KSF was named Project Chairman. and
with the help o f Pat. K70 FX. and her O~I.

Dwight, K80 FW; Frieda. K7PVG . a nd her O M,
Hugh, K7PV F. and daughter Vicki. K7VSG ;
Shirley, K7PVJ. and her O~I, Jerry, K7DCJ;
Ev, W70 EB; Don, K 7QO~1. and Russ, K7VNV,
an antenna was strung on the theater roof. the
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club stat ion. \V7VPA. was moved to the lobby
and the system was tested. A portab le TV was
set beside the transmitter. a monitor-scope was
hooked up. and a closed circuit RTfY (courtesy
of K7DED ) was included for demonstration
purposes. The theater personnel were briefed
and were a ll very courteous and helpful.

T he lobby display included QSLs from all
o ver the world. ac hievement cert ificates and a
large layout explain ing the operation. Standard
message forms were provided and the sta tion
was manned throughout every show by at least
two. and sometimes three. club members.

Last, but not least, all messages were handled
during the movie. either directly through service
nels. o r through relay to an NTS sta tio n locally.
with no interference to the theater pro gram.

Since man y o f the club members work rotating
shifts. it would have been difficult. if not im­
possible. to keep \V7VPA operating without the
help o f the active YL members of the Rich land
Amateur Rad io C lub. (Louisa. W5RZJ)



COMPLETE TRANSPORTABLE
COMMUNICATION SYSTEMS
HF Single Sideband Voice/CW/ Teletype Systems

Installed in Military Typ e Shelters

AVAILABLE SHORT OELIVERY AT LOW PRICE!

•
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DEPENDABLE COMM UNICATIONS • D cslgnod around
thl' highly reliable H F Communicat ions HF·30 1 Single
S ideband T ransceiver (milita ry nomenclature AN I
UH e -58) , the system provides 100 watts PEP and
average power. The HF-301 is a sell-co ntained synthc­
sized exci ter which permits the select ion of any Ire­
CJUl'IU'y in the 2.0 to 15.0 megnc'ycle frequency range.
O ne kilocycle Incremental a s well as cont inuous tuning
is provided .

COMPATIBILITY · Compat ible with other operat ional
radio systems in the field, the HF· 20:"'O S helter series
provides transmission and reception on Upper Sideband,
Lower Sideband, Compatible At-.t and CW on any Ire­
qucncy within its range.

MOBILITY • Ut ilizin~ a 8 -318 type shel ter, the HF·2020
S helter series systems are readi ly t ransportable by pick­
up trucks and 1\1·37 military vehicles as well as by sh ips.
helicopters and fi xed wing aircra ft. Completely wired
and tested . they arc ready to go on the air as soon as
they arrive.

POWER FLEXIBILITY · E xtremely vers at ile. the HF-2020
Shelter series is des igned for worldwide 115 volt, 50·60
vps. A C power. Avai lable options include a portable AC
er-m-ra tor for fi xed opera t ion, a built-in AC genera tor for
mobile opera t ion, and a D C ada pter kit for emergency
operation from the vehicle's battery.

QUICK DELIVERY · Systems are now available from off­
she-lf to 120 day del ivery, depending on the options
and til(' quantity required.

LOW PRICE . Usc of reliable, h igh production communi.
ca tions t'(luipn K'nt eliminates spec ial engineering a nd
sta rt -u p costs; th is is rcJI~'<:kd in a low dollar Lust per
system.

26,200
23,055

34,7 10

41,585

UNIT
usr PR ICE

Complete Simplex Voice/CW System $17,390
Complete Duplex Voice/CW Syste m .

Complete Simple. Voice, CW and
Telet ype System .• • •.••• • • •••••.

Complete Dupl ex Voice, CW and
Telet ype System • • • •.• • • • • • • • • • .

Complete Duplex Voice, CW and
f requency Diversity Teletype System

Simplex systems include one RF·301 Tri nsceivef and one
RF·102 An tenna Coupler, Duplex Systems include two RF·301
t ransc ee er s. one RF·302 Antenna Coupler and one RF·302R
Remote An tenna Coupler. All RF·2020 Shelter Series Systems
al e complete With microphone, ~ey , antenna, chair, clock, te­
brctop. stolagc (llawers, ancutanes. etc., installed in a 5-318
type shell er and ready lor operation.

INT E R IO R OF RF·2020 S H E L T E R

BRIEF SPE CIFICATIONS

RF·2020
RF-2021
RF-2025

RF-2026

RF-2027

Contact us for
fu rther detaits

R F COMMUNICATIONS. INC.
1680 UNIVERSITY AVENUE . ROCHESTER, NEW YORK 146 10

Fur furt tn~r in f urmutiun; ch eck II UIll~r ,17, on p a ge 11U
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SPRAGUE
SUPPRESSIKITS
FOR VEHICLES WITH
ALTERNATOR SYSTEMS

* Four different Suppressikits to choose from­
Type SK- IO for Chrysler Corp. cars and trucks,
Type SK-20 for Ford Motor Co. vehicles with
FoMoCo alterna tors, Type SK-2l for Ford equip­
ment with A utolite alternators, and Type SK-30
for General Motors Corp. vehicles.

* Designed to fi t most newer vehicles through
the 1966 model year. (for older ve hicles. see the
SK-J Supprcssikit, bclow.)

* w ell-engineered L-C Networks and/or heavy­
duty Thru-pass Capacitors handle the hash and
eliminate the siren-like whine caused by the al­
ternator output.

* Extremely easy to install-no cutting, no sold­
ering, no wiring harnesses. All components are
neatly marked and packaged, and come com­
plete with comprehensive step-by-step installation
instructions.

* Provide really effective interference suppres­
sion through 400 me, at moderate cost.

* Will stand up under continuous operation III
hot engine compartments.

* Permit faster, more readable. less tiring com­
munication at grea ter ranges.

••••• •••••••••••••••••••••••••••••••••••••••••
TYPE SK-l SUPPRESSIKIT FOR VEHICLES WITH D-C GENERATORS

Designed for simple but effective installation. The genera tor capacitor Is built
fo r continuous heavy duty 257° F (l 2 S°C) operotion. A full 60 ompere current
ro ting plus the high roted operoting temperatu re p rovide an ex tro factor of
safety ago inst expensive genera tor burnouts, unlike many suppression o u em·
b Ue s contoining genero l-purpose co po citors. Effectivel y sup p resses RFI through
4 CO mc. Includ es easy-to-fo llow insta lla -
tion instructions.

GET YOUR SUPPRESSIKIT f ROM A SPRAG UE DISTRIBUTOR TODAY !•..." ......
Jo'u r f' urf hc r- info rma t ion , check number -t b , UIL l ' a gc 11 0

48 • CO • August, 19 66



SElE

88-34 ... your biggest dollar value!

SB·34 Transceiver 395.00

SB2-LA Li near . .. 249.50

SB3·DCP Inverter 249.50

Codapter 39.95

IseEI
SIDEBAND ENGINEERS
213 East Grand Ave.
So. San Franci sco, Cali f . 94080

• Expanded frequency coverage • Delta receiver tuning •

• Solid-state d ial corrector· Panel switch se lects US B or LSB.

• So lid-state switch ing- -no relays. Coll ins mechan ical f ilte r.

Power input: 135 watts P.E.P. inpu t (s lightl y lower on 15).
Freq.range: 3775-4025 kc, 7OSQ-7300kc, 14.l-1435mc. 21.2·21.45mc
23 t ransistors, 18 diodes, l -zener , I-varae tor • 2-6GBS's PA,
1-120Q7 driver. Speake r bu ilt in. Pre-wire d rece pta cl es on rea r
accept VOX a nd Ca librator-both units opt iona lly ava ilable.
S ize: S" H, llJA"W. 10"0. 20 Ibs . Iapprox.)

The pr ice of 395.00 includes built-in, solid-state, transformer type
power supply that lets you operate on 12V DC for mobile . .. on
117V AC for f ixed stat ion service. The power change is simple too­
just use AC or DC cable. (Both furni shed ). 58-34, the complete SSB
stat ion, is so sma ll, l ightweight and ea si ly carr ied (has a handle
for this purpose) that you can readily enjoy double use of this fine
sse four-band transcei ver.

More power? Just add the big-value SB2·lA KW Linear Amplif ier.

Mobile KW? Add the compact SB2-LA Linear and SB3-DC P Inverter.

CW? Merel y pl ug in the new COOAPTER and key away.

Wri te today for your copy of the new SSE brochure

HIGHLIGHTS:

Export sales: Raytheon Internatio nal Sa les & Services, Le xington 73, Ma ss. U.S.A.
~AYTH£O~

F ur f urthe r information , check n umber 49. on p ng e 110
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The Oscilloscope
Part II

BY WILFRED M. SCHERER,' W 2AEF

Last month we discussed some of the funda­
mentals relating to the operation of the
oscilloscope. Other basic uses concern phase
and distortion observations. These will be

taken up in this installment.

if any. may then be determined according to th e
dimensions and the tilt di rection of the pattern,
as follows:

1. Referring to fig. 2, note the d imensions a
and b. (In orde r to determi ne these dimensions
easi ly, a graticule with 1;8 " square grids is ad­
visable) .1

2. Di vide b by a. T he result will be the sine
of the phase angle.

3. Referring to a table of sines. find the a ngle
which correspo nds to the sine found in step 2.

4. Step 3 will indicate the degree o f phase
shift for a right-hand tilt. If the trace leans to­
ward the left. the phase a ngle is 180 ° mil/lis
the a ngle found in step 3.

EXAM PLE: If, with a right -hand tilt , b = 5 a nd
a = 10, the sine of the angle is 5 -i- 10 = 0.5,
corresponding to 30°. For a left-hand ti lt the
phase a ngle is 180 ° _ 30° = 150°.

As illustrated at fig. 1. the sa me phase patterns
can indicate a shift smalle r or greater th an 180 °.
To different iate between the two, the followin g
procedure may be employed :

1. Determine the bas ic phase angle (betwee n
0 ° and 180" ) shown o n the scope face.

2. Open the va /kll/-i nput lead and insert a
negative phase-shi ft netwo rk in series with it as
shown at fi g. 3.

IA lso , the best accuracy is obt ained when the vertical
an d ho rizont al amplitudes have initi a lly been made
equal, in which case the trace will ti lt at 45° ; however,
the calculat ions sti ll may be made using the sa me for.
mula with a a nd b when the amplitudes are unequal . In
any case. the tra ce sho uld be accura te ly cen tered with the
refe rence grid.

leI 90° or 270°

Fig . l -Typico l p hose.shift patterns p roduced on th e oscilloscope by two sine wove voltages of the sa me fr e-­
qu ency an d a mplitude. The phase a ng les a re indica ted be low each disploy. Deter mi na tio n of the correct quad rant

is exelelned in the text.
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Fig . 4-Phase relationship betwee n two sine-wove volt­
a g es of the so me frequency a nd di fferent amplitudes
as dis played on the osci lloscope using the linea r hori­
zonta l sweep a nd o n electro nic switch. The la Her has
bee n adj usted to superi mpose th e sig na ls upon o ne
another. At (A) both signals simulta neo usly cross the
hor izonta l refe ren ce a xis at the sa me poi nt, showing
the volta ges to be in phase. At (8) the sma ller sig na l
crosses the axis slightly less than one-q ua rter cycle
late r than does the la rge r sig na l, indica ting a phose

d iffe rence iust und er 90 °.

should then be left in the circuit d uring a phase
measureme nt; howeve r. the correction will be
good only for the fre que ncy at which it was
init ia lly set up.

Electron ic Sw itch

Phase observation abo may he made in con­
junctio n with a n e lectro nic switch . T his is a de­
vice that enables the scope input to be electronic­
a lly swi tched back a nd forth between two differ­
e nt input signa ls. It incorporates circuit ry that
may ca use one signa l to appear at the upper
pa rt of the c.r.t. sc ree n. the othe r at the lower
section. T he result is a dual display that a llows
both signa ls to be observed sim u ltaneously for
com pariso n purposes. A means is a lso provided
fo r superim posing o ne signa l o n the other.
Ph ase difference . as observed usin g the elec­
t ro nic switch. is shown at fi g. 4. Since o ne com­
plete cycle o f a sinewave represents 360 °, the
difference in phase can be found directly accord­
ing to the number of degrees by which one sig­
nal is displaced from the other as read a long the
horizontal axis.

The need for phase-shift obse rvations in con­
nectio n with amateu r gear is so mewhat limited,
except where a lignme nt o f phase-shift networks
for s.s.b. a nd RTTY may be required; never­
the less. the subject has been discussed here to
acq uai nt you with the fundame nta ls o f such

EB
R _

11 ; f;;c ",,' H~ s;lnpu l Inpu t

Fig . 2- MeQ5u re men t of phose angle using elliptical
d isp lay on csclllcsccpe is ob ta ined by b -=- a = sine
of the o ngle. See text. As shown here. eq ual vertica l
a nd ho rizonta l amplit ud e s cause the elli pse to tilt a t
45° . Unequal am pl itude s result in grea te r o r lesser tilt,
b ut the relative values of a and b will stll l be valid to

fin d the sine of the a ngle.

$illno

3. Note the resulti ng phase a ngle (between
o and 180 ' ) .

..t If the new readi ng (step 3) indicates an
increase in the angle. the origina l ang le (step I )
was a nega tive ( lagging) o ne the actua l value of
which is 360 m inus the a ngle indicated in ste p I.

5. If the new a ngle ( step 3 ) decreased. the
o rigina l one was positive ( leadi ng) and less than
18() Oas found by zero plus the reading in ste p 1.

The ti lt of the patte rn s fo r the various phase
shifts will be in the direct ions shown when the
polari ty of the verti ca l and horizontal sectio n!'>
o f the scope is normal ; that is. the same polarit y
going vert ically upwa rd a nd horizonta lly to the
right. If the polarit y o f one amplifier is reversed.
the traces will lean in the o pposite direction .
Fo r instance : the 45 ° e ll ipse will then tilt to
the left. You can check thi s by applying the
.\W ll l' signa l to both in puts to provide two in­
phase signals. Reversed po la rit y will be ind i­
cated if the resulting solid line tips to the left
instead o f to the righ t.

If. during th is check. the trace is o the r than a
so lid line (or if it is slightly e lliptical). inherent
phase shi ft between the oscilloscope am plifiers
is thereby indicated and it may vary with fre­
quency a nd wit h different ga in cont ro l sett ings.
This must be taken into accou nt when the actual
phase re lati onship betwee n two individual sig­
na ls is to be measured. On the othe r hand. it
ofte n can be corrected by connec ting a va riab le
phase-shifting network (as just described ) ahead
o f o ne o f the inputs. using the above test wh ile
adjusting the device for an in-phase pattern. It

Fig . 3- Negative phcse-shift network arrang ement for
check ing the quadrant of the phose ang le a s exp la ined
in the text . Where R is 500,000 ohms, C fo r 30-500
e.p.s. may be 0.1 mf; fo r 300·5000 e.p .s., C ma y be .0 1
mf. Various selt ings of R will introd uce a loss in sig na l
level, in which ca se th e vertica l ga in on the scope

may ha ve 10 be rea dj usted accord ing ly.

Fig . 5-Comparison between the waveform of two dif­
ferent e .e, voltages a s observed with a dual disp lay
on the oscil loscope obtain ed using an e lect ro nic switch.
The d ifference between the wa veform of the true sine­
wa ve volta ge (a t the top) and that of the seco nd volt­
age (a t the bottom) is indica ted by a rounding-off on

the pos itive pea ks o f the latter.
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dual displ ay obtained with the electronic switch
a lso may be used as shown at fi g. 5.

If all)' type waveform is involved with testing
a piece of equipment. distort ion will be indicated
if there is a difference between the waveform of
the output signa l and that of the input signa l.
This may be found using one of the following
methods:

I. With the test signal applied to the eq uip­
ment. directly compare the waveform of the in­
put and output signa ls by alternately connecting
the vertical input of the scope to the input a nd
output terminals of the equipment. This C;'IO be
conducted manually. but a more conve nient
way would be the use of the elect ronic switch
fo r automat ically changi ng the scope input back
a nd forth. The horizontal-sweep freq uency

ICOIllillfH'd 011 page 99]

-. ."

An electrcale switch that ena b les su p~rimpo,ed or dua l
d isplays to be obtained on the asc illascape.
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Fig . 6-Th. peesenee of distortion in equip ment is more read ily seen on the csellleseepe when the input and
o utput signol, fro m the equ ip ment Of. compared with o ne anothe r by the ir re spective a pp licat ion to the vertica l
an d horizonta l sectio ns of the lCope . At (A) is the waveform paffern of the outpu t volta ge from th e eq uipme nt
which, a s fo r a s the eye con te ll, is on und istorted sine-wove. At (8) the inp ut-o utput com parison t ra ce, for the
so me signa ls. curves slig htly a nd thus ind icates a small degree of distortion or non-lineari ty. At (C) non.linearity
of the sa me signa l, whe n phose shift ex ish betwee n the inpu t a nd ectpct voltages. is ind icated by the d is­
symmet ry of ea ch side of the ellipse.

Highe r di lfo rt io n in the equipment, due to an increase in input.signol level, is indicoted by a mare pronounced
curva ture a s shown a t (0 ). A similar situa tion may be seen a t (E) where a slight degree of phase shift is e lse
ex hib ited, while a t (f ) the dis to rtion produces a n imperfect circle whe n the re is a 90" phase d iRe re nce between
th. inp ut a nd outp ut signals.

observations for which the osci lloscope no doubt
is the most widely used instrumen t. The infor­
mation also should faci lita te recognition of the
presence of phase shift which ma y confuse other
observations as we'll eventually see.

Distortion Obse rva tions

Since the waveform of an a.c. voltage may be
observed on the oscilloscope. the instrument may
be used to detect the presence of distortion. In
the case of a sine-wave signal this is done by
noting whether or not there is a difference in its
waveshape compared to that of a true sine wave,

It might be difficu lt to recognize that there is
distortion, because a true sine wave cannot be
accuratel y interpreted by casua l eye observation.
Unless the waveshape of the signa l is an obvious
departure from an und istorted wave, it will be
best to make a direct comparison with a true
sine wave drawn on a transparency that can be
overlayed on the display at the c.r.t. screen. A

Fig . 7-0istortio n of a squa re wove input sig na l a s
obse rved ot the equip ment output ind ica tes ma ny chcr.
acteristics of the gear. Some of these rela le to fr. ·
quency response where a reproduct ion of the input
sig na l a t (A) indicates a fl a t respo nse , At (Ii) low.
q uency allenua tia n is ind icated, while high ·freq uency
Ian is indicated at (C). Such tests are seldom required

with a mateu r gear.
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The Ham Lamp

The cord for the lamp soc ket usually run s
through the hollow stem of the lamp; however.
using a tube for the stem. the cord has to be
ru n out of the rear of the soc ket cov er and down
along the tube. A small hole is drilled in the
speaker baffle. just behind the tube. to run th is
cord through. Cords for the speaker and lamp
come out of the rear of the speaker cabinet. A
toggle switch was mounted on the rear of Ihe
cabinet to turn the speaker off when desired .

T o dress up the ham-lamp. a can of spray
paint . flat black. was used to fini sh the woode n
cabinet. The speaker grille-cloth happened to be
black with gold threads. so an inexpensive go ld
lamp shade was purchased to top it off . White
"Lettraset" lettering. with the O~ I -XYL call
letters. was applied to the front of the glass-tube
envelope. To seal the lettering and to give the
tube a fancy effect. clear "K rylon' was sprayed
on the tube from a distance to get a frosted effect.
This keeps the glass tube from reflecting a harsh
glare with the lamp turned on.

This particular lamp as shown in the photo­
graph is the one constructed for the living room
at WA2GC F-WA2YTK ; however. Joan and I
now use it to decora te the desk in my study.
Other va ria tions o f this lamp can be co nstructed
to su it your taste and junk box . T his onc is shown
as an exam ple of what can bc done with an old
tube. What you do with yours is limited only by
your imagination. •
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BY JOAN VOGT.* WA2YTK AND

JERRY VOGT.* WA2GCF

,

W
AN T a n interesting lamp for the shack.
the recreation room, or the living room?
J accident ly stumbled on this idea. and

unlike mos t of my brainstorms. it turned out to
he better th an I had expected .

It began when I won a big, otherwise useless.
t ransmitting lube at a ham club meet ing one
night. I th ink it was the booby-prize because it
W<lS the last prize on th e tabl e and no o ne seemed
to even know what type tube it was. much less
what 10 usc it for. Just hefore toss ing it in the
junk box. I came up with the idea of building a
ham-lamp, using the tube as the body of the
lamp.

There just happened to be an unfinished.
sorta hi-f speaker and cabinet in the shack.
which served as a base for the lamp. How novel
-speaker lamp. It serves two purposes and saves
needed space in the shack.

Almost everyone has a few old lamps kicking
arou nd the attic. One of these can be salvaged
for the parts needed. Most lamps use a % "
th readed tube to support th e socket. A % " switch
shaft bushi ng. stolen from a broken rotary
switch. can serve the same purpose if the flange
end is epoxy-cemented to the lop of the lube's
glass envelope.

A fly-cutter or pipe reamer, in a drill press,
is used 10 make a mounting hole in the top of the
wooden speaker cabinet to epoxy the tube base
in. A pipe reamer was used. in this case, so that
the hole would be ta pered the same as the lower
gla ~s port ion of the tube. A nice. snug fit resulted.
and the metal base o f the tube and the pins were
concealed . If desired . the tube could be mounted
by dri lling small holes spaced to accept the pins
of the tube. a nd the epoxy cement cou ld he used
under the met;'ll or glass base to secure the lube.

• 182 Belmont Road, Rochester, New York. 14612.
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Front view of the general purpose transmitter.receiver.
The receiver section is on the left. Unde r plug-in co il A
(le ft) we have the two tuning controls a nd the TU NING

....te switch. Be low these are the U GlN a nd A.f. gain .
The receptacles a re for phones a nd a n external e .f.
input. To the lower right of coil A is 52 which controls
the p late voltoge o n the receiver section. To the rig ht
of co il B is 51, CO UPLIN G. Th e T-R switch is be low the
COUPLING contro l. In the tran smitter section coil 0 is o n
the ex tre me right and beneath it is Cl, DRIVU TU NI NG.

Und erneath coil C is C2 PLAU TUN ING, and beneath this
is Cl- ANU NNA LOADING. Th e tog gl e swi tches between
coils C and 0, are , from t he top, 5 6-TRANSMITTU PLA U

VOLTAGf , 5,.c: .W.-A.M . a nd 5 .. f i NAL CATHODf . The KfY
jack, MODULATOR GAIN and MIU ja ck a re jus t below.
The speaker ports may be seen on the left side a la ng

with 5" the SPfAl(U -'HONfS switch .

A General Purpose Transmitter-Receiver
BY ROBERT E. BRO WN.* W 2CCA

Here is a comparatively simple transmitter-receiver which will cover the spec­
trum from J0 to J60 meters using plug-in coils. The receiver section con tune
down to J4 kc. The rig may be used by Novices without the v.f .o. and modu-

lator sections.

A
RECEN T purchase of a beau tiful s.s.b . trans­

ceiver ushered in a new era of enjoyable
radio operating fo r th is wri ter. Never

again would I have a room full of electronic
boxes connected toge ther with su ndry cables
when I could accomplish the same th ing with
such a compact little box. I had. of course.
traded in my oid faithful general coverage re­
ceiver and dismantled the overgrown multi-hand
transmitter in the in terest of neatness and com­
pactness.

The little t ra nsceiver which I had purchased
was a lei-hand unit and although it performed
remarkably well o n those three ha nds. I really
began to miss so me of the other high freq uency
bands.

T he appeal of also being ab le to listen in on
the very low frequencies. the exotic world of
NAA. NSS and such. was strong enough to
create an urge to design a set of low frequency
coi ls fo r the regenerative receiver circuit finally
decided upon.

- 1133 Summit Place, Utica. N.Y.

The fina l des ign resulted in a lillie box con­
ta ining a receiver capable of o perating on any
freq uency betwee n 14 kc and 30000 kc, and a
low power transmitter ca pable of opera ting on
any frequency between 1800 kc and 29700 kc,

Rece iver Circuitry

The receiver consists of four stages utilizing
three tubes as can be seen by referring to the
block diagram (fig. I) and the receiver circui t
(fig . 2). The first stage is an un tuned r.r. amplifier
using a 12AT7 tube. T he second stage uses the
pentode sectio n of a 6U8 as a regenerat ive de­
tector. The thi rd stage makes use of the triode
section of the 6U8 as an audio amplifie r and the
fourth stage uses a 6AQ5 as a power amplifier.

Some wonderment may be expressed at the
use of an un tuned r.f. stage but it has a very
definite advantage when used ahead of a re­
generative detector. The r.I. stage used is of the
grounded grid type and is quite loosely cou pled
10 the detector. This isolates the regenerative
detector from the an tenna and in doing so grea tly

."
,~ ,

'\ 17
""' "., " 0<,''''''

\ '"' '"'17 AH • AG " e

"'" " ...,~ '"•

U~L ~ ....~

- -I ""~f"Jf------<

-
Fig . l - Block diogra m of the aUKiliary all bo nd
t rc nscei...er, The power lupply a nd ... .1 .0. a re not
included in the package but a re separa te uni ts.
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Rear top view of the ge nera l pur pose tran smitter·re­
ceiver removed from the cabinet . In o pe ro tion, the
cobinet, complete with back pane l, sho uld be in place
to p revent TVI. Th e receiver stK:tion is on the right with
the spea ker o utput transforme r, TI , in the rear ce nte r
of the chauis above the a nten na jock . The mike trons­
forme r, Tlo is over the 6 p rong v.f.a . seeker a nd the
modulator transformer, T2> is in the center of the chauis.
The 8 prong mole socket is the powe r feed and the
togg le a longside is the power switch. The speaker jock
is o n the cha ssis near the 12A17 r.f . amplifier (he el-

zontally mounted ).

stabi lizes its operation. If a regenerative detector
is coupled directly to an antenna it is usua lly
plagued by instahi lity and "dead spots" unless
it is very loosely coupled which in turn greatly
reduces its sensitivi ty. The r.f. stage can also
make U50e of a loading coil in the input circuit
to broadly resona te the antenna on the lower
frequencies thereby increasing its effectiveness
on these frequencies and reducing the response
to strong local broadcast signals. The coupling to
the antenna ca n also he made adj ustable at the
input of the r.f. stage which will give control
over the signa l input. These adjustments will
have no effect on the tu ning of the regenera tive
detector because of the isolation effect of the
r.f. stage. Rad iation from the regenerative de­
tector, when it is in an oscillating cond ition. is
also blocked by this r.f. stage. Because of the
above reasons it is a worthwh ile addi tion to the
circu it.

The regenerative detector is quite conven­
tionaI. Regeneration is co ntrolled by the po ten­
tiometer in the screen circuit of the pentode
section

~ ... J

• •• --
of the detector circuit is the tuning arrangement.
Various sizes of tuning capacitors are switched
into the circui t by the T U N I N G RATE switch to
provide the proper tuning rate for the band being
used. The band desired is chosen by me.IOS of
plug-i n coils.

To insure proper operation of the regenerative
detector on each range. the proper tuning rate
must be carefully observed . If the wrong tuning
ra te is used the regenera tion co ntrol may become
very critica l in opera tio n as the coi ls are designed
for proper feed back with the tuning ra tes speci­
fied above.

The audio sections of the receiver consist of
the triode section of the 6U8 as an audio voltage
amplifier and a 6AQ5 as a power output stage.

Trnnsmltte r Circu it ry

The transmitter consists of a crystal oscilla tor
uving a 5763 tu be. driv ing anot her 5763 as an
r.f. power amplifier. As much as 15 walls input
can be used on the final r.f. power amplifier
without exceeding the plate dissipation. For a.m.



TABLE I-RECEIVER COILS

•c
0N '_

Short en::::•Freq. (ke) t , Pins 0
0-

14-30 75 mh RFC 25 mh RFC 2 to 3 3
( Miller 959 ) ( M iller 957)

40-80 25 mh RFC 10 mh RFC 2 to 3 3
( M iller 9.5 7 ) ( Miller 956 )

85-150 10 mh RFC ' • 2 to 3 3
( Miller 4540)

1.50-350 2.S mh RFC ' • 2 to 3 J
( M iller 4537)

350-750 1.5 mh RFC ' • 2t03 3
( M iller 4532 )

5.50-16.50 RS t. # 36 e. to 1. #28 e. None 2
cente rta p

l fi()()..SOOO 26 t. # 2H e. 4 t. # 28 e. None 2
cen ter ta p

5000-12000 15 1. # 28 e. 3 t, # 28 e. None t
cente rta p

12000-20000 7 I. # 28 e. 21h t . # 28 e. None t
tap a t j t ,

2()()()().30000 3 t. #28 e. I Ih t , #28 e. None I
tap at 1 t.

NOTES: All coi ls are close-wound on I" dia . 5 pron g
p lug-in co il fo rms. W here r. f. chokes a re employed ,
they a re mounted within the fo rm a nd cemen ted in
place. Pin connections are made as ind icated in fi g. 2.
• Use a ll hut one pic of cho ke for grid co il L 2. Re,
maining pie is wired as t ickler coi l.

lat or. The T riad transformer specified was de­
signed for th is applica tion and is a fo rm of
auto transformer. It also contains a voice coil
winding so that , if desired. the modulator section
of the transmitter can be connected to a speake r
and used as a small p.a. system. The input trans­
former to the grid of the modulator is a unit
with a high tu rns ratio and with a good single
button ca rbon microphone (preferably a type
F 3) very excellent modulation is obtai ned. The
d.c. to operate the carbon microphone is ob­
tained from the ca thode circuit o f the 6AQ5
modulator.

The antenna circuit is designed to feed a non­
react ive load of 50 or 75 ohms.

Plug in coils set up the transmitter for any
freq uency between 1800 kc and 29700 kc. For
stra ight through operation on 160, 80 and 40
meters it is not necessary to use a coil (Lc) in
the plate circu it o f the oscillator as fundamental
crys tals will be used on these bands in all likeli­
hood and sufficient excitation will be available.
The 40 meter oscilla tor plate coil is used whe n
the final is tuned to 20 meters. The final will
then be operating as a doubler. Since the final
is not neutralized it may not be advisable to
opera te it on the same frequency as the oscillator
plate. When operating on 15 meters a crystal
with a fund amen tal in the 80 meter band can be
used . T he osc illator plate co il will tune to triple
the frequency and the final will double. For 10
me ters, a 40 meter crystal should be used . The
frequency will be doubled in the oscillator and
aga in in the final.
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The neon bulb indicator in the plate circuit
will glow brightly when the final is reson ated
to the opera ting freq uency and will dim slightly
frum that brill iance as the fin al is loaded by the
antenna circuit. The brightness will aga in in­
crease slightly as modulat ion is appl ied. When
the final is being used as a doubler a nd there
is a coil in the plate circu it of the osc illa to r the
neon bulb will glow brightest when the oscillator
plate is properly tuned. Thus it makes a very
useful tuning aid.

Construction

The unit is mounted in an aluminum cabinet
I S" wide. 7" deep by 9" high. A 14 X 7 X 2
inch chassis is bolted to the panel about 'h "
from the panel bottom.

Placem ent of the parts is not too crit ical but
try to keep all r.f. leads as well as all grid wiri ng
as short as possible. A shield is placed hetween
the oscillato r and fi na l of the transm itter in the
interest of stabili ty. The photographs are more
eloquent insofar as co nstruction and layout is
conce rned . There is room for improvement in
the layout.

Coil Data

Most of the coils are wound on t inch diameter
coi l forms so the co il sockets can be mounted
Yi inch or so behind the panel. The only excep­
tion is the coil socket for the detector coil ( B)
which shou ld be mounted flush with the panel
as the low frequency coils for the receiver must
he wou nd on larger for ms.

TABLE II
TRANSMITTER OSC. COILS

Output Osc. Plate
F re q. (me) Freq. (m e) L. Crys tals

14.0-14.3S 7.0 17 t. # 20e. 80 mor 40 m
21.0-21.45 10.S 10 t. #20 e. 80 m
28.0·29.7 t 4.0 7t.#20 e. 40 m

For 160. 80, and 40 meter operation. L4 is not used.
All coils a re close-wound on I" diameter 5 prong
forms.

TABLE III
TRANSMITTER R.F. PLATE COILS

Fre q . (me) L, L.

1.8-2.0 48 t. #28 e. 24 t. # 28 e.
3.5-4.0 22 t . # 28 e. 12 t . #2R e.
7.0-7.3 13 t. # 20 e. 6t.#20 e.

14.0-21.45 5Yl t . # 20 e. 3 t. # 20e.
28.0-29.7 2Yl t . #20 e. 2 t.#20 e.

All co ils a re close-wound on t " diameter 5 prong
forms with u. and u spaced Miff apart.
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Fig. 3-eir(uit of the transmitte r uletia n of the auxiliary tronsceiver. The'" position on the T·' switch (5,) is
for monitoring as ex pla ine d in the text. Also u p lo ined in the text Qre the function s of 55 end 5,. Copaciton
mark ed St.4 are silvltr micas and thow polarized or. electrolytia. Values len thon one o re in mf and those
greoter thon one o re in mmf. All except elect rolytic, ond silver micas o re SOO volt ce ramic un its. All ,.sistor.
o re Y.t wort unlen othe rwise noted. f )-Mike Irans" Triad A-SX or equiv., Tz-Mod. trees., Triad M-4Z or equiv.

The low frequency coils for the receiver are
made up of readily avai lab le r.f. chokes. These
can be mounted inside of large 11h " diameter
5 prong coil forms or they can be mounted on
sta nda rd 5 prong plugs or cable connectors. If
they are mounted on plugs or cable connectors
stiff wire leads should be used to make the con­
nections a nd the whole assembly covered with
plastic tape to el iminate any exposed connections.

The two lowest frequency coils use large pie
wound (single pie type ) r.f. chokes for both
the grid coil and the tickler coi l. It is important
that the windings on both chokes ru n in the
same direct ion so it might be ad visable to use
chokes made by the same manufacturer for both
wind ings. They should be mounted in the same
plane and they can be cemented together or
held together by an alu minum or brass bolt.
For proper feedback and control of regeneration

the coils must be properly polarized. If oscilla­
tion cannot be obtained. the connections to the
one winding should be reversed.

If the exact values called for in the co il data
chart a re not obtai nable the nearest value should
be used. It will change the luning range some­
wha t but if the avai lable r.f. choke is sligh tly
smaller than the indica ted value it should no t
make too much difference. In the case of the
grid coil on the lowest freq uency band it is not
advisable to use an inductance lower than 70 mh
or the rece iver will not reach down to the real
low end of the spectrum. If a 70 mh choke is
used in place of the one called for it may be
necessary to place a padding capacitor across
the grid winding to get down to the desired fre­
quency. The other low frequency coils are

[Cofl'ifliled 011 page 105]

I.,

6AH6 .00,

"'""•.

Fi g. 4-For those who d on' t like rock
bound operation the v.f.c . shown a bove
will feed the transmitter sectio n of the

trensceiver,

l l- 2o. # 24, ~" dle ., %" I. B&W #3012.
1z-261 # 24, 1" d ie., ~" I. B&W # 30 16.

•
P,
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View of the comple ted 7S meter mi nibeam moun ted
atop the tower.

A 75 METER
MINIBEAM

BY RONALD L UMACHI."
W B2CQM

Presented below is the construction data for a 75·80 meter minibeam whose
overall element length is 36 feet mounted on a 20 foot boom. It provides a 3 to
4 db gain over a similarly located dipole and exhibits a front to back ratio of

18 to 20 db .

H
ICi Ii gain 75 -XO meier operation has alwa ys

been the product o f a linear am plifier
in conjunction w ith some fo rm of d ipole

antenna. Where erec tion area is of litt le concern.
long wire or fixed di rective ar rays are employed
with success . However. in the no rmal situa tion
~l rotatab le direct ive a rray in this amateur band
vegrne nt has not bee n at tem pted. T he following
tex t discusses the construct io n of a two element
ante nna sys tem fea turing ea se o f constructio n. a
degree o f gain and directional pro perties. mini­
ma l costs, a nd above a ll a n e leme nt spacing li nd
bread th no la rger than a 14 mc beam.

T his two element mi nibeam features comple te
homebrew construct ion technique. The antenna
is ;'1 parasit ically phased. cente r loaded. induc­
tively coupled. horizontally planed yagi exhibit­
ing a m inimum of 3-4 d b gain over a similarly
placed d ipole standard . Front-to-back rat io reg­
isters a comfortable 18-20 db factor.

Coil Con.truction

T he key to any shortened antenna is the choice
of a su itab le coil and resul tant Q for maximum
bandwidth and power transfe r. The two coils for
this beam are hand wound at the center of a
length of 1% " wooden dowel and insu lated
above the ground potenti a l of the boom suppo rt.

-73 Bay 26th SUC'C'I. Brooklyn . :" .Y. 11 21 4 .

The reflector and d irector coi ls a re each wo und
9 t.p.i . for I6 V:! " and 16" respectively (c.w. po r­
t ion) uti lizing;: 14 heavy Formvar copper wire .
In order to minimize inductive changes. t reat the
wood with a thinned varn i..h or she llac material
10 c10 "iC olTthe wood pores thus preventing water
accumulatio n. Six inches from each end of the
dowel. turn down the wood to 11AI " , either on a
lat he or circula r saw in order 10 fo rm the rolling
pin coi l suppo rt compo nent. Sha pe the four
sta ndoffs fro m a sma ll piece of ~ .. plywood .
T his un it not o nly serves as a suppo rt for th e
entire an tenna. but a llows for sufficient c learance
o f thet lower dowel su pport and boom-to-mast
fi tt ing. This component is the ' u Rail :Ii 10
a luminum cross ( I v.. .. X I v.. " I which is de­
signed for JlA " pipe (i .d . measu rements. 1% "
o .d.) It is mounted a t the center o f the lower
support dowel and secured with its integral set
screws. In order to prevent burrowing. slip a
thin strip of metal between the wood and lock­
ing screws before fina l tighte ning.

The U clamps are the popular Ccsco un its
which are designed for I 'h " -2" boom d iame ters.
T he lower locking collar is a compo nent from
the standard I J,4 " au tomobi le m uffler clam p.
Once the coil is properly formed and the wire
wound on the su pport this area of construction
is completed with the tightening o f the two col­
la r a rrangements,

P I

- •
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F i g . I - A vie w c n d
drowing of th e woo d en
bloch use d to sec ure
the center lo a d ing coil
to the euten ne ,u ppor'
moun ted o n the Nu Roil

cress,



Freq. I ke) Co;1 [ .t' II .!!, Il
,

Uirector U(,/I('(" tor

C.W.37 1O 16" 16V2"

A .\t. 3R70 15" 15th "

S.S.Il . 39RO I~ th " 15"

Fig . 2- Coil form o nd suppo rt ou embly d imensions.

Close up view of the coil constructio n for the d riven
elem ent of the 75 meter minibeo m. The re fl ecto r con­
structio n is the so me except for the coup ling link ond

the ste ed off insu lators.

Parts Li st

4-Fibergla u poles, 13' lo ng. (U.S. f ibe rgla ss Co.•
51 0 1 NW 36th Ave ., Mia mi, f lo . 33 142.

<1 -5' lengths of TV mast, H.. " heavy wall alu mi num.
(l 8 R36 18W, lafa yette Ra d io, 111 Je richo Tpke.,
Syosset, N.Y.)

1- 1 lb. spool of heavy duty Formvo r copper wire
(32R3082, so me a s above. )

2- Nu Rail =10 a luminum cron e s, )I .. " X n,," . Ha l­
loe nder Mon. Co ., 3 <18 1 Spring G rove Ave ., Cin­
cinna ti 23, Ohio.

<I-Cesco size A U bolts (1lf.z to 2" boom). Continental
Elec tro nics & Sound ce., Ooyton, Ohio.

4-Muffler clam ps, P . " (o nly lower cla mps used ).
6-~. " solder lugs.
1- 9 ' le ngth of 1%" wooden d owe l.

by a lte ring the number o f tu rns in the coi l rather
than adjusting: element lengths. Consequent ly the
reflector element with the 161h " coil nt 9 t.p.i.
reso nates the antenna for operation a t about
37 10 kc and no addit ional adjustment is neces­
sary. All movement upward from th is point is
therefore ca rried out at th e driven elem ent coil
for m by simply re moving turns of wire or short­
ing across the un wanted sec tions . Operation in
the c.w. po rt ion o f the band requires abou t 16"
of coi l whereas s.s.b. operation at about 3970 kc
and upwards necessita tes removal of coil to about
14lh ", Refer to the coil length chart for other
element relationsh ips.

A o ne tu rn insulated link over the coi l provides
a 50-60 ohm tra ns mission line term inus. Mount
a pa ir o f porce lain standoffs o n eithe r side o f
the NU-Ra il cross to tie th e ante nna-t ransmitter
connections together. It might also he adva nta ­
gcous to wrap the coi l in plastic tape for protec­
tion against weather. This will also serve as an
additiona l insulator between the inductive lin k
and the coil form in the event of a n abnormal
transient voltage developing <It this high current
point.

A boom len gth of 20' pro vided the clement
spucmg .

Installat ion
Height above grou nd is the most critica l fea­

ture in this project and its importance is st ressed.
For example. the reasonable proximity of ground
potent ial can add sufficient induc tance to alter

lCOII,illlu'(} 011 ptl,l.:(' 106)

#12W" e 9TPI.I
It NU
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Element Construction

Element design ad mitted ly presented some de­
gree o f concern. T he enti re antenna had orig­
ina lty been constructed as a center loaded wire
beam and the band width suffered great ly due to
the narrow band characteristics of the wire sup­
ported a t the horizo nta l plane. Each end of the
coil had been se ries conn ected to a 13' len gth
of wire taped to the o utside of a hollow length
o f fib reglass and measurements taken at about
25-30' above ground. Input impedance was ex ­
tremely high. however. experiments with a suit­
able inductive match arrangement lowered the
radiation resistance to a tole rable point . Afte r .1
whi le it became apparent that the Illlrrow innnl­
width, not the impeda nce. was the difficulty to
overcome.

In o rder to lower the Q to provide a wider
ba ndwid th it was necessary to install a 5' length
o f standard 11/4 " TV musting in series with th e
dowel end of the coi l su pport. The 1 1~ " end
diameter of the dowel accepts the tubi ng with
a force fit. Drill a 14" hole through the mast and
dowel and install a I I/.z H X 14 H brass nut and
bo lt combina tion. T his will bind the dowel su p­
port to the mast and will provide the se ries t ie
poi nt belwen the coil ends and the al uminum
tu bing.

At th e swaged end o f the a luminum tubing,
slip on the hollow base end o f the fiberg lass pole.
D rill a smal l hole fo r a self ta pping screw ami
connect Ihe length of wire taped 10 the fibreglass
at this tie point. So lder lugs are best at these
connections . The 13' and 5" combination com­
pletes the construction of one-half a radiating
e lement. The re maining elemen ts are designed
in exact ly the same manner a mi dimensions.

Freq uency ju ggling is more simply carr ied o ut

Coil wind ing chart. All coil , o re wound at 9 t.p .i. with
# 12 copper on a 1%" d iameter wood en dowel .
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" O h, for heovens se kes. Georg e ... you'd th ink you
wltre th e o nly penon 10 eve r fl unk a cod e te st!"

t 1""\"" I""JI' ''I '' '')

. . .

" I think Harry's co mp lete d something in his worhhop."

" . • . and thi s is the shack."
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NOW
operate mobile transceivers .

without fear of a dead battery!

SURE-POWER PACK
A TRANSISTORIZED

AUTOMATIC

DAnERY SELECTOR
BY T OPAZ

Automatic battery selector keeps car battery strictly for s tar lin g
and extra battery s trictly for lights a nd a ppliances. When en gine
starts , it a u tomatically connects both batteries to generator (a lter­
nator ) for charging. No switches to throw. E asily installed in less
than 10 minutes. Fits a ll 12-volt , negative-ground cars.
S ee your trailer, camper or radio dealer, or order direct.

P ostage & Insura nce $ 1.00 $249 5Cal. Res . Add $l.C>O Tax

POWERMAKER
300 watts of GO-cycle A C power (rom you r
12 -vol t battery . All trans istori zed-light , com ­
pact, rugged -c- ea si ly installed. For running TV.
lights . reco rders . public address, tools in vou r
tra iler, ca m per or a uto. .

P ostage & Insura nce $250 SS 9 9 5
Cal. R es . Add $2.40 Tax

~l lOPAlJo~~o~s~r~.RAlED
,.t-/ San Diego, Calif. 92110

For further in for m atio n , ch ..ek n umber 28, on pll~e 110
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• Vie..... of the IO..... N cranked do.....n and " snug a s a h ug
in a rug."

A CRANK-UP

ROTATABLE

TOWER

BY KATASHI NOSE.* KH6IJ

This simple crank up tower requires no direction indicators and no rotator.
The 10-15-20 meter triband beam mounts on top and the guys are used for
inverted vees, one for 40 and one for 80. The tower can be gamma matched

and used fo r 160 meters.

Top Guy Ring

It was with some apprehension thai the writer
used a TV rota ting guy ring a t the top of the
lower. hu t after a yea r and ha lf of use, the gu y
ring shows no sign of deteriorat ion or wear.

T he guy ring fl oats o n an enclosed bali -bear­
ing. is made of non -corrosive aluminum and is

40
"'elet

F'eeeIone

t) Loop

10-15 - 20...~,
Feed",..

Rotatable Tower
R ~' using a lightweight tower, there is no neces­

sity fo r an elaborate guying system with its Iso­
met ric exercise like stresses. Al so. if you don't
mind pull ing on ropes through an open window.
you can eli minate. rotor. cont rol cable and indi­
cator.

The sec re t is to use at least four gu y wires. not
the converuional three. sloping no more than 45 °.
and keeping just enough tension to hold the
tower upright. By using o nly one set of guys at
the top. fastened to a rotati ng ring. and rest ing
the tower on a greased peg. one can rota te the
whole tower.

A
CITY dweller living on a 5000 squa re foo t
lot and a rented house is no t too anxio us
10 pour 27 cubic feet of co ncre te for

fooling and guy anchors fo r his crank-up tower.
Ho wever. if you lim it you r height to a reason­
able 40 feet , you can get by without concrete
footings or elabo rate guy anchoring systems. If
you are in the 71 foot class. th is article is not
for you.

The writer has completed the cycle from 30
foot wooden poles', to 90 foot tele phone poles
with track s ru nning up the side and mo torized
winches and selsysns. and is now bad. to a hand
rota ted cra nk-up lower with the eyeball for an
indicator.

»cro Dept. or Ph) s ics, Universiry of H a wa ii. H o no lu lu ,
lI a \Oo a ii 96822.
l l"O!>e, K.• " A ,$()· Pound 14-Mc. Fou r Element Ream."
QST. n r c. 1947, p•.lS.

Fig . 1-General vie ..... of the rota tab le crank.up to .....e r,
Directional conlrol is by rope through a ..... indo......
Four guy lines hold the to .....er steady .....hen it is

crank ed up a nd serve a s inverted 'lees if desired.
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Althou gh it was not incl uded in the o rig ina l
installat ion, a re fi neme nt is a grease cup or
grease fitting for injec ting grease into the bottom
plate system. The base plate has been under
water after every heavy rain since it is located
near a gutte r drain but the writer h.'1S fo und it
u nnecessary to replenish the grease.

Guying System

The guy wires are plain heavy duty galvanized
laundry line bought at the hardware store. This
has more than sufficient st rength for thi s pur­
pose, and is under much lC'50s tension than on
the XYL's laundry line where extraordinary vee­
tor stresses are encountered.

Two of the guy wires are anchored to the top
o f the XYL's laundry poles. The other two a re
anco rcd to the side of the house with scrcwcyes,
A direct force o n these screweyes will pull them
out and it is recommended that the guy wire be
lead around the eaves. through a rubber hose.
and arrange for a sidewise pull. (See fig. 1. )
Turnbuckles at thi s position enable you to loosen
the guy for lowering the tower. Use at least four
guy wires slo ping off at an angle of no more
than 45 °. Do not pu ll the guy wires ta ut. only
enough to prevent loose play.

Installat ion Of Tow er

Use a plu mb line to center the tower ring so
that the tower juS>! clears the eaves of the house
and d ig a posthole directly benea th the center of
the ring.

Unless yo u have quicksand. don't worry about
the tower sinking into the ground . If the ground
does sett le because you disturbed the cornpact­
ness of the soi l you can jack tip the tower with
a car bumperjack and refill with so il as nece ssary.

Worms eye view of the tower cranked up.

BolT to C 'OI.~

/ Member 01 Ta-r

Rotat ing Tower Ring

Reference to fig. I and fig. 2, shows a circular
ring cut fro m a large diameter pipe. It has been
turned o n a lat he to smooth the inside. arc­
welded to brackets and fastened to the eaves or
side of the house with lag bolts or carriage bolts.

If this large diameter pipe is unavailable. you
can use a d iscarded fl ywheel gea r obta ined from
an auto junk yard . It works just as well. only
you will not have much leeway in height during
installation. The casters mu st be of the non­
swiveling type. An elonga ted ho le eit her o n an
auxi lia ry mount ing plate or the base of the caster
housing enables you to pus-ition the tower within
the tower ring for a snug fit.

The ring d iameter is chosen so as to enable
three caste rs to be fitted into the space as indi­
cated . This ring is o f importance only while
e recting the tower or when it is in the cranked­
down position. In a Field-Day insta lla tio n. the
ring ca n be eliminated if there are enough hands
to kee p the tower upright and if so me help is
available to payout the guy wire as needed.

Base Pin and Pla te

Fi gure 3 shows the bot tom base plate which is
a piece of !.4 H steel plate (any shape) to which a
Ph" pipe is welded and end capped. A peg with
a shoulder must be machined. drilled and tapped
as shown. It would be wise to taper the peg
slightly to allow for slight misa lign ment. A
thrust bearing using ball bearings was kept on
hand but it was not found necessary. After a yea r
and half of constant use the antenna still turns
easil y.

Fortunately, mo st tower baseplates al ready
come with a hole a t the center of the triangular
base plate. and the screw size drilled and tapped
in the center of the peg is therefore governed
by the size of the hole provided. (I t may be en­
la rged if neccssary.)

Fi g. 2- Tower ring dl;!' Ioils. The cesters mu st be of the
non-swi....e ling type .

manufactured by the C hannel-Master Corp. The
catalog listing is " ;;95 25 Ball Bearing Guy Ring"
and sells for 5.95 list.

Log Eloll 10 Hotlse
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down. You can lick this by assigning one member
of the family to each guy to take up the slack as
the tower is cranked down.

This system evolved as a result of experiments
with a 40 foot TV push-up mast on which a Hy­
Gain 203 B full size 20 meter beam was mounted.
This worked satisfactorily except for the gri nding
noise of the sectional locking system which dis­
turbed the neighborhood on wind y days.

Indicator System

T he indica tor system is by simple visua l inspec­
tion of the position of the crank on the tower.
lt is presumed that this installation will be near
the window of the operating position (first or
second floor). I have had much trouble with elec­
trical indicating systems and so am reluctant to
use them again.

There is some doubt as to the wisdom of let­
ting the beam whip arou nd whe n not in lISC.

but this has proved wiser than trying to hold it
in a wind. You would think that the feedline
would wrap around the tower and break the guy
wire. Note that the feedline comes off the boom
at least three feel from the tower and drops to
the ground between two guys. The feedl ine then
acts as a limit ing stop and brings the antenna sys­
tem back to a set posi tion , yet enables you to get
3600 coverage.

By letting the beam move around in the wind,
it automat ically positions itself to present the
least wind resistance even if at times it wh ips
around like a weather vane in a strong wind.
There are no gears to strip. However, d uring the
course of a contac t, to mainta in beam head ing,
you can anchor the rope to a cleat should there
be a strong wind . I have owned some pretty
elaborate antenna systems. but everytime there
is a windstorm I wish I never had them. \Vith this
crankup system you feel like a boatowner whose
boat is drydocked during a storm, "as snug as a
bug in a rug." •

Tower resn o n a "Greased Peg " and turns easily.

BoliO"", Bou
/ ( 1/4" S lt e l Plote)

b;=~=

•

•
~i Pipe

-L

3- Bottom and bot. p lot. detaits. The peg is
tape red 10 toke co re of o ny miso lignme nt.

':::~~~:t__il'-..-L0'~ 8M' P""
T
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"Greon
C... __...,

Fig.

Bonus Low Frequency Antennas

Figure I also shows the guy wires being used
as inver ted vees for 40 meter. For this purpose
use hard drawn stranded copper wire. not ordi­
nary antenna wire. Note that the ends of the in­
verted vee are coiled up into a six inch diameter
loop. By varying the diameter of the loop you
can tune the dipole from the ground through the
40 meter band by watching the s.w.r, meier.
Incidently, the 40 meter S.W.f. varies slightly
with the heading of the beam and so it is wise
to ad just the S.W.f. with the 20 meter beam
pointed in your favorite direction.

If you have enough space the other two guy
wires can be used as an 80 meter inverted vee
hooked to the sa me feedline as the 40 meter
dipole.

The tower can be used as a 160 meter vertlcata
by gamma matching the whole tower. Unfortu­
nately, some resonance occurs in the writer's
installation and the balun coil on the triband an­
tenna gets hot, so instead the .to meter dipole
is used as a ''T'' antenna through a matching
netwo rk.
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Tom, WB2FSM, sent along this fin. photo of Stefan,
YU2GE that he recently received . From (I look at the
walls. it seems that Stefan hOI no difficulty in piling

up certificates.

This is the " Soa p Box Derby" racer sponsored by
l a rry Ranallo, K8TBQ . lorry auures us that the young
lady is not the driver. The races will be he ld during

July and August.

The founding meeting of the Medical Amateur Rad io
Council was held in New York and a slate of Officers
e lected . They have a total of 93 found ing members,
mast of these res id ing in the fi rst four call areas. In
order, I. to r. Pres. e lect, Jack l ondon, M.D., K2JVA,
President, Charles H. G ray, M.D., WAtFMY, Secee­
tory, William L Sp rague, M.D., WA6CRN , and Treas­
urer, John W. Ban zer, M.D., W2KDI. The group plans
to set up meeting freque ncies for members, partici­
pating in emergency and consultative medical serv­
ices through amateur radio. A recruit ing program for
members will begin in the fall for all those who are

interested.

,-

",t
I..-

Pictu red at Coolidge Airpo rt. Antigua. W est Ind ies
or. I. to r; C. Clobaugh, l088e . Harold lund. ID8.Hl,
Gerold Price, VP2AC. Woody Zellers. ZD8WZ and
Bruce Delcmere , VP2Al. Ha ro ld led the Ascension
Islond team to (I DXped ition on Montserrat Island. Lote r Harold was t ro nsferreod to ZS6-lo nd where he hos
not yet rece ive d pe rmi ssio n to operate end must t rcve l severe! miles to ISS-Iond if he hopes to get on the o ir.

This is Augie Weiss. WB2NYM. who lost April ever­
heard and answered (I d istress call from Horry, f7AS.
se.lli"g med icol help for (I woman in Paris. France .
Harry was looking for a ra re drug that according to
French doctors was ei ther made or stored in Albany,
near Augie 's home. With Harry standing by, Augie
phoned Uncle Dave Mark s, W2APF and told him of
the problem. Dave from his office in Albany pro­
ceeded at once to call for the drug, and with the
help of several doctors was able to locate a supply.
Aug ie stayed at the rig , keeping Harry informed as
to the progren. With the cooperation of both Mohawk
and TWA airlines the drug wa s quickly sped on ill
way to France to save the woman. Augie like many
others recently is showing Ihe Irue spirit of Public

Service that is inherent in amateur rad io.
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The c.c. wattmeter is
built in a regular min.
ibox. The line cord
come s out of the bock,
with the load plug.
g ing into the top ret­
ceptocle. Metering is
done through the boo

no na jocks in front.

• •
BY R. P. BINTLIFF,* K l Y DG

Although a use ful instrument, the relatively high cost of the wattmeter limits
its use by many amateurs and experimenters. The device described in this
article will permit most ac voltmeters to be used as a direct-reading wattmeter
at normal ac lin e voltages. The unit can be constructed in about one hour, at

a cost of approximately five dollars.

R

I
EI ICon$!QrI11

I

Vollm, t~

o
T

( A)

meter is not required. and it may be eliminated
from the test ar rangement shown in fig. I. fur­
ther. with a constant input voltage, the ammeterA

T II OUGII seve ra l methods can be used to
perform a.c. power measurements. a fun­
dnmental arrangement is shown in fig. I.

By me..rsuring the supply voltage (E) and the cur­
rent now (I ). the power consumed by a resistive
load may be calculated by the form ula p o/ E.
With reactive loads. th is method will indicate
apparent power. in terms of volt-amperes. and
the power factor must be considered to calculate
1",(, power.

Commercia lly avai lable wattmeters are usu­
ally of the dynamometer type which produce
read ings in true watts. However. most electronic
devices present loads which are nearly resistive
and therefore. the volt-ampere method will pro­
vide measurements of reasonable accuracy.

If it is assumed that the in put voltage will he
maintained at a constant va lue. then the volt-

· 2 Powd er 110 m t.a ne . H. .F.n.. w est Acton . Ma \s.
- ' ,-

Ammet~

' I' -J(.. Amo$

: '

I
\otIIf~~e , E (ft \101'$ ) L.ood

!
r ig . I - Fund a mental method of mea suring powe r. With
on a .c. inp ut a nd a reactive loa d th is method indicates

appa rent power ra lher tha n true power.

I
£ I (Contlonl l

I
(Bl

Fig. 2 (A)- An e .e, voltmeter may be used to measure
the dro p ecrcss R. . This permih , to be calc ulated. The
line, f lo is con sid ered to be condont at 111 v.e.e. (8)
Since R. must be ~ epl sma ll, T is used to step up the

read ing .
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Inte rior vIew of the
wa ttmeter odopto r
uni t. Th e resistor. R,
moy be see n mountf! d
on the left wo ll with
th f! f uses. The cutlet
a nd transformer a re
mo unted on th e base .
The two meter termi·
nals may be seen o n

the left•

•

Nol Used

he 's o n the

. 't"
" J immy, if that 'l for your fo th er, te ll them

roof installing on antenna ."

Construction

T he ada pter is ho used in a 5 1,4" X 3 " X 2 VM"
min ibox. and the layout is shown in the accom­
pan ying photogra ph. Transformer 7 1 is a 6.3
volt filament type used in re verse fo r a step-up.
O ne ha lf of the 6.3 volt winding is used to pro vide
a step-up ratio of a pproximately 1 to 37. R 1 con­
sists of about IS feet of number 24 enameled
co ppe r wire . T he resistor is wou nd on a 2 VM" X
1'1.2" piece of 3 /32" epox y glass board. but an y
convenient form may be used . l.ow tempera­
tu re ma terials such as polystyrene or p lexi glnss
should not he used beca use H I does run wa rm
under high power loads. Since the va lue ?f R 1

will va ry slightly. de pend ing upon the particula r
tra nsfo rmer used . it sho uld be cu t slightly longer
than 18 feet. and then pruned to the exact length
req uired.

T he exact va lue of H I is determined as follows:
( I)-Connect a 150 ohm. 100 watt resistor to the
load socke t. Be ca reful. the resisto r will run hot.
(2 )-On a cut-and-try bas is. sho rte n the length
of H I until the vo ltage a t J 1 and J'.1 measures
exactl y 9.1 volt s. It is recommended that the
ada pter be unpl ugged during the w~re CUlling and
soldering o pe rations. This operation com pletes
the calibration and our adapter is ready for

•• •II """ .

•equrv.

may be cal ibrated d irectly in volt-amperes. or in
watts. if the power fa ctor is neglected.

If a resistance (H I is subst ituted for the am­
meter. as shown in fig. 2A. then a voltage (E:!)
will be deve loped ac ross the resistance wh ich is
proport ional to the current flow. If an ' I.C. volt­
meter is placed across this resistor (refer to fi g.
2A) then the volt meter can abo be ca librated
directly in walls.

T wo important considerations are: ( t . )- T he
va lue of H must be one oh m or less. o therwise
the voltage drop across it wi ll he excessively
high . (2 .)- The voltage drop must be la rge
enough 10 be measured by an a.c. volt meie r of
average se nsitiv ity.

Hoth req uirements can he met hy the use of
a ste p-up transfo rme r ( T). as shown in fig. 2B.
The t ransfo rmer will raise the relatively lo w
vol tage (I.:::!) to a level that can he measured by
an a.c. voltmeter with a sensitiv ity o f 1.000 ohms
per volt . or better.

T he test arrangement shown in figure 28 was
chosen as the basis for the wattmeter ada pto r.
A complete schemat ic of the ada ptor is sho wn
in fig. 3. The circu it co m ponents were selected so
that for a fixed input of 117 volts, the load con­
sum ption in watt s will be equa l to 10 times t.he
voltage developed a t J 1 and J:!. Therefore. With
an a .c. voltmeter plugged int o JI and J:!. power
can be calculated by mult ipl ying the voltmeter
reading by ten . The useful range o f the ada ptor
is a pproxima tely 15 to 1.200 watts .

Fig. 3- Circuit of the complete c .c. wa tt mete r. The
volue of R1 ha s to be adjusted as d escribed in the text.
F1-1 a am p slo-blo fuse .
RI-a.044 ohms (See tut).
Tl- 6.3 v 30. filamen t transformer Allied 62G031 or
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2.7 KG

Tlpical
5(' ecrivitv _
c urve
Swan· 350

4.6 KC
Shape (actor: 1.7

Ultimate rejection
more than IOOdb

I I I
8.3 KC '

60db

IOOdb

signals, especially the guy down the street with
the big linear. In this respect , the Swan filter
is superior to others being used in amateur
sideband gear.

In Swan transceivers, the filter is also used
when transmitting, o f course, and in th is mode
the shape factor determines what your unwanted
sideband suppression will be. We have been
advertisi ng 40 db, but this is a conservative fig­
ure, since it is really better than 50 db. Also,
we've been advertising only 400 watts PEP input
to the 350, but actua lly the average production
unit peaks over 500 watts before fl at-topping,
wh ich is why the 350 gets out so well , and
sounds so good. Co mpare these features with
any other sideband transceiver, and they all sell
for more money! 73 Herb Johnson W6QKI

o
6db

20db

40db

80db

One of the reasons why the Swan-350 is the top
selling transcei ver today is its exceptional selec­
tivity provided by a new crystal filter which we
began installing in all production units a few
months ago. This amazing little gem is made
exclusively fo r Swan by C-F Networks. The
selectivity it provides for voice communication
is as good or better than the selectivity provided
in .any other sideband equipment, regardless of
price.

There are 3 important factors about a filter
wh ich determ ine what the overa ll selectivity
will be. One of these is its bandwidth at the 6 db
points, a nd here we have carefully selected 2.7
KC in o rder to give you good channel separa­
tion , and still retain the smooth, natural audio
for which Swan transceivers are so well known.

Th e next consideration is shape factor, or the
ratio between bandwidths at 6 and 60 db. In this
respect the Swa n fi lter gives you a "shape factor"
of 1.7 to I. This is substantially better than the
2 to I rat io of the mechan ical filter, or 3 to I
of the average 9 me crystal filt er. Best shape
factors are achieved right around 5 me, and
this is o ne o f the main reasons for selecting
51 75 KC for the Swan I.F. (This choice of I.F.
also permits single conversion design which re­
suits in fewer images and spurious signals. Th e
only thing better than single conversion is no
conversion at all. )

The third important factor, but by no means
the least, is the measure of ultimate rejection ,
or how far the skirts fall before fl ar ing out. Take
a look at the graph and you' ll see that this is
better than 100 db with the Swan fi lter! Ulti­
mate reject ion determines how well your re­
ceiver attenuates those stro ng adjacent channel

F or f urther in formation. check number 6, 0 11 PIlIl:t' 110
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Using a modest and relotinly quiet spark coil trans­
mitt t' r. this proneer hom slotion of Thomas Appleby
operated und er the self-chcsee call letters HN in 190 8·
1909. lote r fl!'plocement with a highlH powered Irons·
mitt e , ..... ith consequent increcse in the noise ge nera ted.
drove Tom from the comfortable bedroom q uo rt e rs
shown here in his West Ph iladel ph ia home, 10 a more
remote and soundproof shack . In recent years Tom
o goin operates from the house with the call W3AX.

O
ROIS ARl l Y the word "shack" immed iately

give s us a mind picture of a sma ll shed
or lean -to. perhaps even a ramshackle

house or an abandoned barn. maybe a construc­
tion crews' temporary tool-house. w ebster de­
fines "shack" as a "sma ll . rou gh cabin", How
co me then tha t the structure or even a room in
th e home which houses hundreds. often thou­
sands of dollars worth of intricate ama teur
radio electronic equ ipment. is almos t invariably
labelled as a "shack" hy the ham radio fra­
tern ity? Suppose we do a litt le research on thi s
question and see what we can come up with .

We all know that ama teur rad io cam e into
being as an experimental hobby way back around
the turn of the present century. Marconi. by
the successful demonstration in 1901 of his
abil ity to spa n the Atlan tic Ocean with a "wire­
less" signa l. pro vided tremendous impetus to
pioneer ama teur rad io ex perimenta tion. Gerns­
backs' Elect ro Importing Company. J . J. and
Wm. R. Duck co mpa nies. Manhattan Electrical
Supply. Bunnell Electric and other "wireless"
equipment suppliers of that early era. enjoyed
rap idly increasing sales of spark coils. he lixes
and sundry simi lar items. \ Iuch equipme nt was
built by the experimenter of course. bu t the
heart of a wireless sending sta tio n was the spark
co il which in most cases was rather beyond the
do-it-you rself co nstructors' tools and abi lity al­
though a few courageous experimen ters did
make the ir own.

These lillie coilv with their stringy sparks. the
aural sound of which was seldom audible fo r
more than a few feet. were often housed with
the ir acce ssory equipment on a corner table in
a bed-room or equivalent quarte rs right in the

· H 34·74th A ve., S.E., Mercer Isla nd , Wa sh., 98040.

BY H O W ARD S. P YLE." W 70E

experim enters' ho me and seldom caused an­
noyance to other members of the househ old .

While such simple equipment was capable of
wireless comm unication for a distan ce o f sev­
eral miles. it was not long before the dyed-in­
the-wool ham of those days (w here the
designation 'ham' originated has neve r been
satisfac tori ly expla ined) began to reach out for
greate r worlds to conquer. Taking his cue from
the com mercial ship and shore station installa ­
tions of that period . high voltage transformers
which would provide much more power than the
modest littl e spark coil s. becam e a must. Using
either a stra ight or later a rotary gap. these
monsters produced an ear-sha tteri ng crash every
time the key was pressed!

The hi ,torie ,hock of the world , fint a ma teur Guglie lmo
Marconi, located in Bobylon, L. 1. built in 1900. The
photo show, Senatore Mareoni (left) and David Sa rnoff
of RCA, just prior to the removal of thi s pioneer shock ,

in 1930.
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Modern silen t eq uip ment ca n als o be loca ted in the
corner .,f most rooms as evide nce d by th is neat ar­
ran gement of Wilson H. Moore 's station in subur ban

Seatt le.

o. "

This neat a nd substantial shock house s the equip ment
of W6A$V provid ing co mfortable a nd quiet operating

convenience .

The family ult imatum was promptly del ivered
10 John ny Ham; "get that fool thing out of the
house where you won 't deafen all of us or Qu it
playing around with it!" Johnny did. sometimes
being relegated to space beh ind the basement
furnace or in the att ic h igh above. where h is
crashing spark discharges were greatly muffled.
For those to whom this offered at best a rathe r
unsa tisfactory solution, succeed ing only in some­
wha t moll ifying the household grumbling. he
was faced with something of a dilemma ; what
to do? "lost certa inly he had no desire to aban­
don his experiments hu t where cou ld he carry
on'! Some of the more fortunate ones were able
to wa ngle a corner in the wood-shed or some
ot her outbuilding. but as most of these 'shacks'
were not wired for elect ricit y and almost always
had no heating facility. th is presented an addi ­
tional problem. Two rather heavy wires (the
wireless tra nsformer was a juice-greedy device)
be twee n the ho use and the new-found sha ck.
took care of the light and power problem. Heat­
ing was often accomplished with a smelly kero­
sene stove . .• pretty much of a fi re hazard in

a wood-shed. hut our hero was once agai n In

busi ness!
As greate r and greater distances were being

spanned with th is more powerful equ ipment. th e
greater the desire for the powerful tra nsforme rs
grew with those who were still limited to the
puny lillie spark coil. Soon small structures ,
ma ny of which co uld not he dignified by th e
name 'building' began to appear on the back lot s
of many wireless experi menters. Most of these
were definitely of the 'shack' variety. hastily
built of unpa inted lumber and provided with
light. power and hea t of so rts. Invitat ions ten­
dcred to visit such stations almost immediately
took the form . "Come on over to my wireless
shack ton ight and we'll sec who we can work."
T he designation "shack" was thus borne and
became genera lly accepted by th e ham fra ternity
as applying to wha tever type of structure was
being used to house the wireless eq uipment.

As time went on and equi pment became in­
creas ingly more elaborate. more substantial
structures bega n to appear to house the ham
sta tio n b ill the word "shack" carried o n. Spec ial

An outsta nding example of a moder n hom shack is the station of Herman F. (Hop) Hel gesen, W7A IB, of Port
Angeles, Washing to n. It is ho used in on e half of a two ca r glJrage, with a sepa ra te e ntra nce.
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Pioneer hams w ere not the only ones housing eq uip.
me n' in detached b uild ings. Shown above is th e radio
shock used by the United Wire less Te leg ra ph Company
in Walla Wa lla , Wash., in 1908·1909. It now serves
as a storage shed for garden tools in the Walla Wallo

City Park .

shacks were sometimes built on lots remote from
a residence: many of these were sufficiently
elaborate to warrant a more dignified appella­
lion but the word had come to stay and even
to this day. "shacks" they remain to the ham
fraternity!

Detached structures to serve as amateur wire­
Iess stations remained far in the forefront for
many years. Howeve r. a new era was dawning:
vacuum tubes were making themselves increas­
ingly fe lt <IS genera tors of radio freq uency
energy. A fter the a lmost unbe lievable inc rease in
com m un ica tion d istances covered with fa r less
power than req uired by spark equipment. as
demonstra ted by some early pioneers, the rush
was on. T ubes beca me the demand item at the
radio supply stores and every night dozens more
"c.w." stations as they were immediately dubbed
(and still are) came on the air and chalked up
many distance records previously un heard of
with spark transmitters: vacuum tubes were here
to stay.

Another nemendou.. advantage immediately

became apparent in using these awesome little
"Aladdin's Lam ps" ; they were completely si lcm
in operation! D uring periods of transmission. no
sound other than the almost inaudible clicking
of the key. could be heard! Outdoor shacks were
almost immediately abandoned in favor of a
warm. carpeted and curtained corner in a room
in the home. Some of the more substantial de­
tached structures continued to serve as they were
generally comfortably livable and provided a
greater measure of privacy and sound-proofing.
bo th im portant in receiving weak sig na ls. In the
main howeve r. most experimente rs re joined the
fa mi ly under a common roof and their silent new
c. w. equipment drew no household protests a!\
had been the case wit h spa rk. Did the desig na ­
tion for the qua rters housing the radio eq uipme nt
in the horne become "radio room"? Not by a lo ng
shot! Be it an entire room in the house or just a
corner. it remained "the shack" and still docs
today!

xteanwhlle. the term 'shack' had been adopted
by commercial sea-going operators. Inva ria bly
they. as welt as the officers and crews of their
ve...eels. referred to the radio cabin as the "radio
"hack" and this too .. till persists. A large major­
ity of the pioneer marine operators had former ly
been rad io hams and it was but natural that much
of their ham lingo including 'shack' had gone to
sea with them.

Nowadays you wi ll find ham radio stations
housed in almost every conceivable spot in the
ho me . Even apartment dwellers have ingen iously
contrived space fur their gea r. Many of the more
affluent hams have fond ly cl ung to the detached
buildi ng fo r the ir station. some even having had
comfortable quarters built for them in a n a ppro­
priate locat ion on their property. A la rge num­
bcr of these include such refinements as elec­
trical heating and even air-conditioning !

Rega rdless of the choice of quarters for the
ham station and with no regard for its' degree
of luxury. it is and probably always will be . still
"the ..hack"! •

New Amateur Product
---------- --------- ----------- ----------------- ----- ----------

Scientific As sociates Converters

A NEW line of so lid-sla te conve rte rs fo r auto
o r home rad io use is be ing manufactured

by Scie ntific Associat es Corp. The unit contains
fi ve t ra nsistors and a built-in variab le squelch
circui t. Two basic models a re availab le: a c rysta l
controlled fixed frequency unit for any I me
segment and a tu nable one for ...everul bands
from ~o through 2. Prices range from 24.00 to
535 .00. Free literature is available from Scien­
tific Associates Corp.. P.O . Bo x 276. S. Glaston­
bury. Con n.. o r circle 65 on page 110.

------------------- ------- ----------------------------_.
August, 1966 • CO • 7 1



• • ,. _,._ _ n ...... _ ..

w, h . ' ft

L .......... II..... _,_ u ·
• 100, _ • _

e .. , >I... "'/ 14 T

••, ...... . _....- _ ... 11_ ..
..__• B u< ' __ .....

..........,.,. c........ .:19-0_.
e M. "'.. lO/HT

Gain. Inc.

SKYBEAM 14 ELEMENT YAG I

SKYBEA M 24 ELEMENT YAGI

New Amateur
Products

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

.------------------------------

Keating Display

.• ..",-.,

}
7 EATING announces a photo album that uses
:\... no paste or mou nting corners. The specia l

paper is self-adhesive. Ho lds photos or QSL cards
firmly in desired po...ition. but permits them to
be removed or rearranged any time. sim ply by
casing them off the page. A tra nspa rent film
over each page enhances th e appearance of a ll
cards. cli ppings. etc. Avail able in Silver-Blue,
Green. and Redd ish -T an . The album measures
11% " x 9% H and contains 20 pages. Each album
is S5.()5 postpaid. Write Kea ting. 352-l Brighton
Road, Pittsburgh. Pennsylvania. 15212. or circle
69 on page II () for more de tai ls.

,,GAIN,Inc. announces the release of two new
: 432 me ante nnas in the Long John class re­
I plete with multiple re flec tors wh ich great ly im­
1 prove the over <'111 performance of the antennas.
I The 70/l 4 Y has a claimed gain o f 16 db,
: weighs 7 Ibs and se lls for $33.45. The 70 / 24 Y
I has a claimed gain of 17.5 db. weighs 9 lbs and
: sells for $47.50. For complete detai ls write to :
I Gain. Inc., 24 East 112th Place, Chicago, Illinois.
l or circle 68 o n page n o.,,,,,,,,,,,

Clevile ED·ISO

Headphone

Kato Kub

Generator

Simpson

•

-..

.. ..

•. . ,

A 90 page. paper­
backed book

titled 1001 Uses fo r
the 260' Vo lt-ohm­
M il li am eter has
been published by
Sim pson. T he book
is available from
electronic distribu­
tors for 75 cents, or
by sending 1.00 I

(postage and han­
dling) and your

name and address directly to Simpson Electric
Co.. 5200 West Kinzie Street, Chicago. Ill inois.
60644. For further information either write di ­
rect or circle 65 on page 110.

A set of C levite
Brush mag­

netic headphones
designed to per­
fectly match the re­
quirements of pre­
recorded instruction
has been introduced
by Piezoelect ric Di­
vision. Clevite Cor­
poration . Some

specs are: frequency response-HO to 4.000 c.p.s.,
sensi tivity-cl Oa db sound pressure level ± -l db
at I kc with I mw input. impedance-600 ohms
at LOOn cps. For additiona l information o n the
head phone write 10: Piezoelectr ic Division . Clev­
ire Corporation. 232 Forbes Road, Bed ford ,
O hio, or circle 67 on page 110.

A new 4kw a.c.
generator has

been developed for
gene ra l pu rpo se.
standby o r emer­
gency use. It fea­
tures a Kato revolv­
ing fie ld a.c. genera­
tor with sepa ra te
rot ating exciter di­

rec t connected to a Wiscon sin engine. It has
optional accesso ries avai lab le such as larger gas
tank . push -but ton start. fue l pump, etc . Approxi­
mate shipping weight 450 Ibs. It is 30" long and
1M" wide. Com plete detail s, price and delivery
informa tion is ava ilable from Kato Engineering
Co.• 1415 Fi rst A ve.• Manka to, Minnesota,
56002. or circle 66 on page J10.

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

-------------------------------_ ..

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

----------------------------------_._-----------------------------.
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s.W .R.

And

Tank Coil Heating
BY P. M. CHAMBERLAIN,- KSKEO

The concept of reflected power, produced by a mismatched load, and the
effect of this reflected power, is apparently a confusing matter to many radio
amateurs. Many, who have had lots of practical experience, insist that the
reflected power must be absorbed in their transmitter tanks, and is what
produces heating in the tank circuit. This article is an effort to analyze stand·
ing waves on a transmission line, the re flected power, their actual e ffect on
a pi-network in an amplifi er, and what d oes cause heating in a ta nk circuit.

W
E never hear of standing waves inside
a high frequency transmitter. where
all the r.f. leads are shor t. even though

the condition that produces standing waves is
present-an impedance mismatch. It's not until
we couple a transmitter to a feed line and an­
tenna that we begin to worry about standing
waves or the V.S.W.T. Let us understand that
reflected power and the resulting standing waves
of voltage or current are of litt le concern until
r.f. is carried along a line that is some appre­
ciahle fraction of a wavelength long.

T here are many cases in electronic circuits
where we do 1101 want an impedance match. In
fact, the only cases where we do is where we
want to transfer maximum power, regardless of
the efficiency. In Class A or voltage amplifiers
the mismatch is very high. because we don't
rea lly want to transfer any power at all. But
when we couple a transmitter to an antenna, we
usually want to get out the maximum amount
of power we can. let the efficiency fall where it
may. Thus, we match impedances.

To investigate the problem, let's begin by
cou pling a transmitter with a pi-ou tput network
directly to a du mmy load- with no feed line at
all. we will assume that we apply 500 volts to
the final tank, and that the current at full load
is 200 rna. Therefore. our transmitter is capable
of putting 100 watts into the final tank circuit.
(The d.c, input to the final tube will be up to
double this power. depending on the circuit
efficiency. )

.3131 Manor Way, Dal las, Texas.

The primary function of the pi-tank circuit is
to match the impedance of some load to the
impedance of the fi nal tubes in o rder to get the
maximum power transfer from the tubes to the
load. The properly tuned pi-network presents a
resistive load to the tube, having transformed the
impedance of the actual transmitter load to a
much higher value. The type of load that can
he matched or properly transformed by the pi­
network de pends entirely on the cha rac teristics
of the network-c-or the range of values over
which the tuning capacitor, loading capaci tor.
and tank coil can be varied.

If the transmitter is always to be worked into
the same load impedance. the components of
the network can be fixed, and not variable at
all . This is done in some transmitters, Morc
commonly, the capacitors are variahie so tha t
the transmitter can be worked into loads that
vary over a small range of impedances-say 40
to 80 ohms. A few transmitters have networks
that will feed a much wider range of impedances.
as much as 10 to 600 ohms. These usually in­
clude a variable inductor as well as the variable
capacitors in the tank construction.

Impedance. of course. is the rat io of the volt­
age to the current it produces in an elec trica l
component. T he impedance may be purely re­
sistive. purely reactive. or. as is most common.
a combination of resistance and reactance. Power
can only be dissipated in a resistance. so for
r.f. power transfer we usually "tune alit" any
reactance. For example. a mobile antenna is
capacitive because it is short. We tunc out the
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ca pacitance by adding series inductance in the
form of a loading coil. meaning a coil that
facilitates loading the transmitter.

Pi-Network Operation

As a rough description of the pi-network
operation. we might make some observations
about fig. I. When the reactance of the loading
capacitor. C:? is very high compared to the load
impeda nce. the load is effectively in series with
the inductive leg of the tank. The tuning capaci ­
to r C1 is adjusted to resonate with whatever re­
sistance and reactance is in the leg with the
ind uctor. Wh en the reactance of C:! is low. the
parall el circuit formed by C:! and the load has
a lower resistance than the load itself. and is
react ive as well. By converting this parallel cir­
cui t to its series equivalent. we can find its
effect o n the over-a ll ta nk circuit . Again, C 1

must be adjusted to resonate with the impedance
of the leg of the tank with the coil.

If we make the load o n the transmitter 50
ohms of pure resistance we can calculate the
ca pacito r sett ings necessary to load and tune
our network. There wi]! be so me loss of power
in o ur tank circuit because of the resistan ce of
the coil. We'll come back to th is in a moment.
For the time being, neglect it. I f we want 10
put 100 watts of power into the load. we must
put 100 watts into the tan k circuit. Or. a t 500
volts. our t ransmitt er is load ed to its full 200 rna.
T he impedance of the lank circuit as see" hy the
fina l tube is 500 /0.200 or 2500 ohms-purely
resistive. Our pi-network has transformed a 50
ohm load 10 a 2500 ohm resistive load. One
might no te that from the standpoint of power
transfer, we could run a linear power tube
directly into a 2500 ohm load (or antenna, if
we had one). T hus we would need no tank cir­
cuit or loading circuit at all if we were willing
to do away with the harmonic suppression we
get from a tuned circuit and were willing to
deal with the high r.f. voltages. Another method
that has been described is 10 run a number of
tubes in parallel to increase the total current
a nd decrease the impedance. For example. at
300 volts, 6 amps of current will feed a 50 ohm
load directly, with no matching network. At

Of the I00 watts. 9 1.2 watts are used in the load
and 8.8 watts are dissipa ted in the tank coil.
(Isn't that a good argume nt for keeping the Q
of the ta nk coil h igh ? ) This, of course. is still
the series equivalent circuit. The 9 1.2 watts in
the load is used in the real 50 o hm load . The
actua l current in the real load is

250 rna per tube th is would require 24 tubes in
parallel.

Le t's assign values to the pi-network in fig . J.
These values arc shown in Table I. The 2 ohm
resistance is the resistance of the tank coil. All
reactances arc at a specific frequency. of course.
in this case 3.9 mc.

\Vhen the network is loaded and tuned fo r
the 50 ohm dummy load. the values are as in
Table II. T he loading capaci tance a nd the load
can be transformed into an equiva lent series
circuit. and appear as shown in fig. 2, where X.
and R. are the equiva lent series components.
For the example above. X . = -j24.6 ohms and
R. = 20.7 ohms. \ Ve know we are putt ing 100
watts into our pi-network. This 100 watts must
be consumed in the resistances. T he current is
the same in all parts of a series circuit. so 100
watts is dissipated in RI + R., or in 22.7 ohms,
Since

I = 1'/11 ~ VIllO/22.7 = 2.1 amperes.

Now let's see wha t happens whe n we replace
the 50 oh m dummy load with one of 100 ohms.
In order to feed power to th is new load. we find
that we must adjust both the tuning and load ing
capacitors in the pi-network. If they ha ve suffi­
cie nt range so that we can tunc a nd load our
final to 200 rna with the new load. the inpu t to
our tank is exactly the same as it was before,
200 rna at 500 volts. T he tank impedance is
exactly the same-2500 ohms. Our pi-network
has simply been re-adjusted to transform a 100
ohm load to a 2500 ohm load. Table III shows
the new tank component values. In the equiva­
lent circuit of fig. 2. X ., now is -j38 .5 ohms and
R~ is 18 ohms. Now the current in the resistances

VHl .2/50 = t.as a mperes .

Of the IOU walls input. 90 watts reaches the load.
while IU watts are lost in heating the tank coil.
All of this is without any standing waves or re­
flected power, mind you. since the transmitter
is connected directly to the dummy load.

Fig. l - Bosic pi-network
output circuit. Resistor Rl

is the coil resistance.

L,

",

Table I

CorL

C, .. 15 to 210 mmf
C, . 100 to 1500 mmf
L 10.6 .h
R,

R o r X

- j20.tO to -jl.t5
- j272 to -j26
+ j260

2

Fig. 2- The equivalent
,erie, circuit o f fig . 1 with
the load connected , 0' ex -

p loined in the text.
"

; Co

R.
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C,
L ..

-j237
+j260

Table II

I c-
L~ad

-j42
50

" 60-J-
+i!60

Tab le IV

I C·
Load

xtaxlmurn
25

By the same reasoning, with a 25 ohm dummy
load. the settings on our pi-network would be
sti ll different. With the network components we
have chosen. we cannot quite fully load the
transmitter into a 25 ohm load. About 185 rna.
or 92.5 walls is the best we can do. The values
would be as shown in Table IV. The power 10\1
in the tank coil would be 6.8 watts and the power
trasferred to the load would be 85.7 watts.

w e mi ght no te at this point that if our load is
not a pure resistance and contains either induc­
tive or capacitive reactance. it can still he trans­
formed to a pure resistance. depending only on
the range or capabilities of the variable com­
ponents of the pi-network. It is important 10
keep in mind that power is not dissipated in a
reactance-only in a resistance.

As one example of a reactive load. if the load
consisted of 25 ohms resistance and 25 ohms
inductive reactance in series. the tuned pi-ne t­
work would have the va lues shown in Table V.

One other bit of data that we should look at
in all four examples is the voltage across the
load. and therefore across the loading capacitor.
These voltages (r.m.s.) are shown in Table V I.
The important thing to note is that the voltage
increases with the load resistance. and that a
given reactance has a greater effect than the
same va lue of resistance .

Transm ission l in e

Now let's retune our fi na l to the same condi­
tion we had with the 50 ohm dummy Toad. hook
in onto a transmission line. and hang a load on
the end of the line. This is where the fun starts .
Le t's assume to starr with that we U~ a 50 ohm
line of some ra ndom length. with a 50 ohm
resis tive load on the far end of it. It makes no
d ifference whe ther th is load is a d ummy or a
rea l antenna. All we need to kn ow is its elect rical
chara cteristics. No te that the "impedance" of
a 50 ohm line is 1101 50 ohms of resistance. No
power is dissipated in the line as a result of
th is impedance. The impedance is simply the
ratio of the voltage applied to the current pro­
duced in the line by that voltage.

The wh ole problem of standing waves arises
because the load is a n appreciable fract ion of
l ime away from the transmitter. or is so me part
of a wavelengt h o r cycle away. At the fi rst
instan t the tra ns mitter is keyed it sees th e
nominal impedance of the feed line. 50 ohms.
as its load . The voltage and current relationships
are estahlished. No matter how long the trans­
mission line is. the ratio holds <excluding line
losses ) . The load on the end has the same im-

Ta b le III

pedance in this case. and since this is a resis ta nce.
a ll the power from the transmitter is dissi pa ted
in the load . The impedances are matched all
the way along. We have no s.w.r. and no prob­
lems.

Mismatch

If the resistor is now removed from the end
of the line. so that the line is open-circuited.
the r.f. reaches the end of the line and has no
place to go. Exact ly the sa me sit uation exists
as on the end of an antenna . No current ca n
flow in the open circuit . So the current bounces
back. or is reflected. and started back towards
the transmitter IRO ° or half a cycle out of phase
with the outgoing current. At the very end of
the line. the forward and reflected current are
always equal and opposite and cancel each other
out completely and exactly. so tha t the net cur­
rent is zero. However. by the t ime the reflected
current has trave led 90° or 1,4 cycle later in
time hack towards the transmitter, it is meeting
forward current ..ent out 1,4 cycle enrller than
at the end of the line. So there is another 180°
phase difference he tween the forward and re­
flected currents at this point. or a total of 360° .
or a full cycle. Instead of cancelling. the two
add togethe r. producing a current maximum or
loop on this line at th is point. T his current is
twice the o rigina l line cur rent (aga in momen­
tari ly neglecting a ll line losses) .

At the same time. the voltage a t the emf of
the line goes to a maximum of twice the or igina l
line voltage. The outgoing and reflected com­
ponents of the voltage are in phase and add to­
gether. By the time the reflected voltage has
traveled 90° or JA cycle back towards the trans­
mitte r there is IHO ° or Ih cycle difference be­
tween the forwa rd and the reflected voltage. so
the two ca nce l complete ly. producin g a nu ll or
zero voltage at this point. Voltage null s a lways
appear at the same point as current loops. If we
move another 90° or t,4 cycle back towards
the transmitter the same situa tion tha t existed
at the open end of the line repeats itself-maxi­
mum voltage. zero current. and infinite im­
pedance.

Impedance

Even th ough we're usi ng a feed lin e with a
"nominal" impedance of 50 ohms. the impedance
tha t our transmitter sees is no longe r 50 o hms.
It depends. in fact. o n just how long the line is.
If the line is exactly ~ wavelength long. the
transmitter sees a maximum current and zero
voltage-which is the same as zero impedance

Table V

c, .
L ..

-j223
+ j260 I c.

Load
-j47

100
C, ..
L ..

. - j23 7
+ j260

C2 .. ,-j92
Load " , ,25 + j25
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25 48.3v.
50 67 .5v.

Table VI

/
100 .... 94.9v.
25 + j25 .... 71.4v

. -j260
+j260

Table VII

I Co ... .Anything

or a short circuit. Nu pi- network can be tuned
to load a dead short. If the line from the trans­
mi tter is a hair wave or 1800 line. the transmitter
sees an infinite impedance. Again. no pi-network
can feed an infinite impedance. It may be shown
that for any other length line except a half
wave (or multiples thereof) and a quarter wave
(or odd multiples thereof) the impedance of
either a shorted or an open line as seen by the
tra nsmitter is a pure reactance-with no resistive
component. Since a reactance uses no power, we
can't load a tran..miner into a reactance either.
and so 110 power can be taken from the final.

In any event. regardless of the line length.
once the initial surge that occurred when we
keyed the transmitter has reached the end of
the line and been reflected back. the transmitter
fi nds itself trying to feed an impedance radically
differen t from 50 ohms. It is not tuned for this.
and the pla te current may swing: up to a much
higher value . depending on how the pi-network
is adjusted.

Let's see what happens in our tank in the
eve nt it is looking into a dead short. Whether
we have produced the short by wiring across the
output terminals of the transmitter. or by hook­
ing on an ope" circ uited quarter wave line. or
a sho rt-circuited half wave line. ma kes no dif­
ference. In an y case the transmitter sees a zero
impedance. Yet in the first case we have no
transm ission line and no sta nding waves at all .
and in the other two cases the S.W.r. is extremely
high, If we tune and then try to load our fin al.
we find that the load ing control has no effect at
all. Ou r tuned values are given in Table VII.
The only thing that keeps C1 from being exactly
-j260 ohms is the 2 ohms of ta nk coil resistance.
If we transform the entire circuit into its equiva­
lent series circuit. we find that it appears to the
fi na l tube as a pure resistance of 33.800 ohms.
At 500 volts the power is then 7.5 watts. all of
which is dissipated in the tank coil resistance.

If we disconnect the transmitter from the
li ne. or hook on a shorted quarter wave line. or
a n open-circuited half wave line. the transmitter
sees an infinite impedance. And again. in the
one case we have no standing waves. while in
the other cases the s.w.r. is nearly infinite. In
trying to load into this. start with the loading
capacitor fully counter-clockwise or at minimum
reactance. The reactance or loading is then
gradually increased. keeping the final tuned or
dipped as long as possible. Table VII I shows
what happens. The figures in parentheses are
not obtainable, either because the tuning capaci­
tor won't cover the range. or because the final
ca nnot supply that milch power. In this case. it
makes lill ie difference what its Q is. \Vithin
pmcticnl limits. ir will dis'iip:lle the same amount
of power regardless of its resistance. Under the
conditions just outlined. we could surely damage
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the final tank coil or the fina l tube. It is not the
reflected power tha t does the damage. however.
but the high interna l current in the tank coil. The
example has been for an infinite impedance at
the feed point. A very high impedance resistive
or capacitive load will have the same effect. A
highly inductive load is not so much of a prob­
lem.

There are four points that can be made abou t
either of the foregoing situations :

I. The s.w.r. on the line is extremely high.
approaching infinity.

2. 100% of the outgoing power is being re­
flected.

3. The effect of this reflected power is 10 com­
pletely cancel the outgoing power.

4. The net effect is that no power is taken
from the transmitter.

Now. let's forget these ta nk coil losses awhile
and go back to our 50 ohm line. but with a 25
ohm load on the end of it. \Vhen we first key
the transmi tter. it feeds current into the line at
70.7 volts and 1.4 14 amps for the fi rst cycle or
so. But when our r.f, h its the 25 ohm resistor
at the end of the line there is a mismatch. The
ra tio of current and voltage at this load must be
25. not the 50 of the line.

T he formula for the reflected vo ltage at a n
impeda nce change point is

where 7... is the line impeda nce. Z t is the load
impedance. and E.. is the line voltage. In our
example the reflected voltage is - 23.57 volts.
The load voltage is E. + E, = 47.1 3 volts.

Refl ected current J, = (Z, - Z. IZ, + Z. ) l .
= 0.47 13 am ps. T he load current is 10 + l , =
1.8853. T he voltage and cu rrent at the load now
match the impedance since 47.13 /1 .8853 = 25.
The power used in the load is (47. 13) ( I.SS53)
= 88.9 walls. T he reflected power = (0.47 13 )
(23.57) = 11.1 walls.

The reflected power of 11.1 watts has sub­
tracted fro m the forward power of 100 watts so
that only 88.9 watts is bei ng taken from the
transmitter. We cannot actually transfer power
simultaneously in two opposite directions. It's
like trying to pump water in both directions in
a pipe at the same time.

One quarter wavelength of line back towards
the transmitter from the load. the forward and
reflected voltages are in phase on the line and
reinforce or add. E,..u = 70.7 + 23.57 = 9.J .27
volts. At this point the currents are out of phase
and cancel or suhtraCl. /n, ' a= 1.4 14 - 0.4713 =
Cl.9.J27. If the transmitter feeds the line at this
point. the feed point impedance is 9.J .27 /0 .9.t27
or 100 ohms. If the line is half wave length long.



the impedance at the transmitter will be the
same as at the load. or 25 ohms. If the line is
some other length. the resistive component of
the feed point impedance will be between 25 and
100 ohms. but the impedance will also be re­
active.

In any event. once the effect of the reflected
voltage and current appears at the transmitter
end of the line. the pi-network sees a different
impedan ce than it is tuned for. For pract ical
purposes. of course. this happens instantly. even
tho ugh it is an appreciable amount of time so
far as rJ. is concerned.

w ith a quarter wave line and a feed point im­
pedance of JOO ohms. we must adjust the tuning
and loading capacitors to transform this load.
or we must set them to the values of Table III.
When we have done so. the voltage at the feed
point is 100. and the current is 1.00 amps. Now
following the line back to the load, we find these
values.

T he v.s.w.r. = Emu /Em'" = 100/50 = 2: I. An
s.w.r. meter will indicate a ratio of 2: 1- -or a
forward power of t 12.5 and a reflected power
of 12.5-or a reflected power of J 1.1 % . de­
pending on the meter. The only power actually
being transferred is 112.5 - 12 .5. or JOO watts.

General Observations

Now let's make some genera l observations
about s.w. r.• reflected power. tank coil heating.
and what conce rn the a mateur should have abou t
the m.

I. Most transmitters today are designed to
feed a low impedance. unba lanced line. 50 or 72
o hm coax. T his means low voltage. high current
output. Only occasionally does an antenna have
an impedance that exactly matches the feed line •
and then usually only at one frequency.

2. An impedance mismatch between the feed
line and the load produces standing waves of
voltage and current on the feed line.

3. Standing waves produce these effects :
n. T he feed point impedance at the trans­

miner will vary above and below the nominal
feed-line imped ance. depen ding on the length of
the feed line and the magnitud e of s.w.r.

h. Power losses in the feed line will he in­
creased. '1here is always .m Ult' loss. Wi th short
lines at the lower amateur frequenc ies. and with
any reasonable S.W.r.. the additional loss caused

--

•

I

Forward Voltage
Refl ected Vo ltage
Load Voltage
Feed Po int Voltage

Forward C urrent
Reflected Current
Load Current
Feed Point Current

Fo rward Power
Refl ected Power
Load Power

75
25

_ 75 - 25 = 50
- 75 + 25 = 100

- 1.5
- 0.5
= 1.5 + 0.5 = 2.0
= 1.5 - 0.5 = 1.0

( 75 )( 1.5) = 112.5 Walts
(25)( 0.5) = 12.5 Walts

( 100)( 1.0) = 100 Walts

Table VIII
x-, XL Xc, Pla te rna Power (W)- -
26 260 234 18 9.0
50 260 210 23 11.5

100 260 160 39 19.5
189.3 260 (70.7) 200 100
200 260 (60) (278) 139
250 260 (1 0 ) (lOamps) (5000 )

by standing waves is negligible.
c. The voltage across the loading capaci tor

may be increased. The higher or the more re­
active the feed point impedance is. the higher
the voltage across this capacitor.

d. If the s.w.r. is quite high and the line
length is such that the feed point impedance is
very high. or very capacitively reactive, attempts
to load the transmitter may result in severe tank
coil heating.

4. Since most amateurs don't know the load
impeda nce. which will vary with frequency in
any event. an s.w.r. bridge is the most co nvenient
instrument for indicating whether Of not the
impedance mismatch is moderate or severe.

5. The objective is 1101 to lower the s.w.r. for
s.w.r.'s sake. but to produce a feed point im­
pedance the transmitter can safely feed into. In
general. if the s.w.r. is not greater than 2 or 3 to
I. and the transmitter can be loaded fully and
tuned. there is not any object in trying to obtain
any further decrease in the s.w.r. Irs only effect
is to very slightly increase your losses and it's
negligible un less you have a very lon g line or
are opera ting on 28 me and up.

6. The "reflected power" simply subtracts
from the forward power to give the load power.
or the power taken from the transmitter. The
reflected power is 1101 being absorbed or used up
in the transmitter.

7. Heating of the tank coil occurs because of
its OWII resistance. It depends on the r.i. current
ill the coil . which in turn depends on the feed
point impedance of the feed line. not the s.w.r,
itself.

8. If the feed point impedance is not satis­
fac tory for the transmitter. it may be trans­
fo rmed to a differen t value by

a. Altering the antenna length or location.
This changes. or may change. th e antenna im­
pedance.

b. PUll ing a matching device between the
end of the feed line and the antenna. This
changes the S. W .f . but leaves the antenna alone.

c. Putt ing a matching stub at the appropri­
ate place in the feed line. This Jowers the s.w.r.
from that point in the line back to the trans­
mitter.

d. Changing the length of the feed line. T h is
leaves the s.w.r. a lone. bu t changes the feed
point imped ance.

e. C ha nging the impeda nce of the feed line.
This alters both the s.w.r. and the feed point
impedance. II is quite possible it may produce
a higher s.w.r., but a better feed poi nt impedance.

(Colltinued 011 page 106J
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AMATEUR ELECTRONIC SUPPLY
RECONDITIONED HAM EQUIPMENT

* 10 Day Free Triai lLose only Shippinlt Charltes) * 30 Day Guarantee .. Full Credit Within 6 MBnths on Hilther Priced

New Equipment 1< Pay as Little as $5.00 Down and Take up to 3 Years to Pay the Balance >+- Order Direct fromthis Ad !

For furtbt'r i ll fo l·m a t iun. cbc.'Ck number .S. o n

R-IOO Receiver 59
R-lOOA Receiver 69
T-SO Mtt 24
T-60 Xmu 34
T-ISO Xmtt 59
V-"\4 VFO (AS-I S) 9
X-IO Calibrator 5

NAT IONAL
SW-54 Rece jver S 2S
N(.57 Receiver ~9

NC-60 Receiver 39
NC-98 Receiver 69
NC-IOS Receiver 75
N(. I09 Receiver 79
NC-121 Re<:eivu 75
NC-I2S gecetver 69
NC-155 Receiver 99
N(. I73 gecetver 69
NC·IB8 Receiver 69
NC-24JD Receiver 25
NC-270 Receiver 125
NC·300 Receiver I~

NC-303 Receiver 2~9

2mCOfwerter 29
220Me Convener 24
Converter Cabinet 17
XClJ.27 Calibrator 15
XCU-300 Calibrator 12
NTS- I Speaker 9
NTS-2 Speaker 12
NT5-3 Speaker 14
NCX-3 XcV!' 199
NCXA Supply 75
NCXD Supply 75
NCL-2000 Linear 425
P. H
LA-<400 linear S 75
LA-400B Linear 85
LA· -4OOC Linear 99
6-150 6m SSB Conv 99
POLYTRONICS
PC-6 Xcvr $ 195
PC-62B 22S
RHE
"300 Receivei' s 75
~ 30 I 5SB Adaptor 39
~302 5peaker 9
"3SO Receiver 99
<OSOA Receivei' 109
6900 Recei~ 1..5
VHF· ISlA c:o..v 34

SB E
58-33 Xcvr Sl75
58-34 Xcvr 275
SB2-OCP Inverter 35
SB].DCP KW tnv. 125
SB2-LA Linear 149
SINGER
PR-I Piltladaptor $ 99
SONAR
20M f"'onobander $125
AC-IO AC Supply 7S
DC-IQ DC Supply 75
MW-.. Mar ine{AS-15) 25
SWAN
5W-I20 Xcvr $125
SW_I4l XcV!' 125
SW-117 AC Su""ly 65
5W_12DCSupply 75
SW·2ol1O XCYf 199
SW·II1C AC Supply 65
SW-1 17B AC Supply 65
SW-llA DC Suppty 75
SW-350 Xcvr 295
SW-II1C AC 5upply (,9
SW· / IlXC AC Sup 75

TECRAFT
TR2(l SQ 6nI Xmtt $ 3i

HA-6 Transvt rter 99
HA· 10 Tuner 15
SR-3-4 Xcvr 199
HAI'1I'1ARLUND
HQ-IOO Receiver S 99
HQ- IID Receiver 119
HQ- IIOA Receiver 159
HQ-IIOAC Rec [69
HQ-I29X Receiver 75
HQ-lolIOX Receiver 99
HQ-170 Receiver 189
HQ-170C Receiver 199
HQ-17QA Receiver 265
HQ-170AC gee 275
HQ-I70ACNHF 299
HQ- ISOC Receiver 2<49
HQ- I80AC gee 295
$0100 Speaker 9
5-200 Speaker 12
SP-6~JX gee 175
HX-SO Xmtr 199
HX-SOO Xmu 225
HEATH KIT
HR- IO Receiver $ 39
HR-20 Receiver 89
Hi- I Xmtt -45
MR- I Recel~r ~

RX-I Receiver 1<49
XC-6 Converter 29
QF.I Q-Multiplier 4
DX-20 Xmtt 2"
DX-35 Xmu 29
DX·-4Q XIIltl' J.4
DX-60 Xmtt 59
ox-roo Xmtt 75
DX· IOD B Xmu 99
TX·I Xmtr 125
58-10 SSB Adaptor 69
HX-IO Xmtt 199
HX·20 Xmtr 1<49
HW-12 75m XcV( 99
HW·22 40m Xcvr 99
HW-12 20m Xcvr 99
S8-300 Receivei' 225
VF· I VFO 17
HG- IO VFO 29
5ix'er H
Two'er J9
HW-ID Shawnee 169
HX-]O 6m Xmtr 175
VHF- I Seneca 159
HP-13 DC Supply 35
HP·20 AC Supply 25
HP-23 AC Supply 35
MP- I DC Supply 2S
UT- I AC Supply 19
HQ. 13 Ham Scan "9
JOHNSON
Adventurer S 25
Challenl.er 59
Vikinl. I 049
Vikinl II 75
III VFO 19
Ra-l,tr I 95
Ran ier II 175
Valiiltlt I 1"5
Valiant II 2<49
SSB Adaptor IolI9
SOl) (4-<400A) 375
Pxemaker 1<49
Invader 2000 SolI9
Courier Linear 139
6N2 Conv(I4-18) 29
6 N2 Xmtt 89
6N2 VFO 29
Mobile Xmtr(A$oIS) 25
Mobile VFO{A5-ISj 15
KNIGHT
R-55 Receiver S J9
RoSSA Receiver ·44

p q e 110.

GON SET
Comm II 2m $109
Comm II 6m 109
Comm IV noMe 199
G-SO Xcvr 225
900A 2m xcvr 2..9
902A DC Supply 49
90 1A AC Supply 49
910A 6m XCVI' 2<19
912A DC Supply <49
91lA AC Supply <49
9 131. 6m Linear 199
GR-212 Receiver 59
G-66 Receiver 35
G-66B Receivv 45
]..Way Supply 15
Thi~Pak 15
G-76 Xcvr 125
G-76 AC Supply 75
G-76 DC Supply 75
G-77 Xmu 54
G-77A Xmu 75
GSB-IOO Xmtt 175
GSB- IOI Linear 175
Superceiver (A5-15) 10
Super 6 (AS-IS) 10
Super 12 29
HALLlCRAFTERS
SX-2" gee (AS-IS)S 2S
S-3BE Receiver 34
S-40B Receiver JfJ
SX-"] Receiver 69
5-53 Receiver 44
5-53A Receiver "'9
SX-62 Receiver 125
SX-71 Receiver 99
S-77 Rec ACiOC J9
5-85 Receiver 65
SX-96 Receiver 119
SX·99 Receiver 75
SX-IOO Recelvv 145
SX· IOI Recelver 125
SX- ID I Mk III 139
SX·IQI Mk lilA 169
SX-IOIA Receiver 199
5-106 6m Receiver 29
SX- IIO Receiver 89
SX-I II Receiver 134
SX- 11 5 Receiver 325
5X-117 Re<:eiver 249
5-118 Rece iver 65
S-119 Receivv 19
5-120 Receiver 39
5X-1 22 Receiver 195
SX- lolIO Receiver 69
CRX· I Receiver 69
CRX-] Recetver 65
R-olI6 Speaker 8
R·046B Speaker 9
R-"7 Speaker 9
HT-1 7 Xmtr{AS-IS) ~5

HT-lO Xmtr 125
HT·31 Li near 125
HT-]2 Xmtt 2<49
HT-32A Xmtt 275
HT·32B Xmtt 375
HT-ll Linear 199
HT_]]A(coov to B) 275
HT-37 Xmtr 225
HT-40 Xmtt <49
HT-41 Linear 199
HT·..4 Xcvr 275
MR-I SO Rack 19
P-26 Suppty 49
P-lSOAC Supply 75
P-ISOOC Supply 75
SR. ISO Xcvr 325
5R·16O Xcvr 199
HA· I Keyer 49
HA·2 Transverter 125
HA-5 VFO 049

ELM AC
A-54 Xmlr (AS-IS)S 15
A·54H Xmtr {AS-15) 25
AF-67 Xmtt "'5
AF-68 Xmtr 85
P$o2V AC Supply 29
PMR-6A Receiver 29
PMR-7 Receiver "'5
PMR·8 Receiver 95
PSA.-SOO AC Supply 19
PSR·6 12 DC Supply 19
f1. I070 ACIDC 39

GLOBE/GALAXy, WRL
Scout 6SA Xmu 5 29
Scout 680 Xmu 35
Scout 680A Xmll' J9
LA· I Linear 69
Scout Deluxe 59
Chief 90A CWXmtr 34
Chief Deluxe Xmtt 39
Kin! 500A Xmu 225
Kin! 500B Xmtt 2-49
Kin! SOOC Xmu 275
058-100 Xmu "'9
HG-303 Xmtr ]9
Hi-Bander 62 89
Galaxy 300 XcV( 169
PSA-3OOC AC Sup 49
Galaxy 111 XCVI' In
Gala.><y V Xcvr 295
AC Supply 59
DC Supply 75
$pealr.er Console 12
2000 Linear/Sup 275
Detuxe Console 69
Calibrator 12
VOX 14
755 VFO 2S
755A VFO 29
V-IO VFO 29

I will pay balance (I f any)

D 2 years D 3 yearsI yeal

75S-3B Receiver 475
32V·1 Xmu 99
32V-2 Xmtr 1"9
32V-3 Xmtt 199
325-1 Xmtr 375
lOL·! l inear 390
312B-4 Console t~9

KWS-I Xmtt (#389) 695
KWH-I (I OOO-up) 275
KWI1- I Speaker 1-4
351 0- 1 Mount 25
KWM-2 Xcvr 750
KWf1.21Waters RtJ .

Tuninc 775
KWI1-21Wau:rs

Q-l"\Iltiplier 775
KWH-lA, blanker 875
35 10-2 Mount 65
516E-1 12vDC 5up 59
516F-1 AC Supply 75

R. L. DRAKE
11. Rece i~r SII9
2A Receiver 159
lAC Calibrator 12
2AQ Combo 25
2LF Conver:er 15
2B Receiver 199
2BS ~aker 9
R-'" Receiver 295
TR-] Xcvr 375
RV-3 Remote VFO ~

H$--4 Speaker 12

aco
720 Xmtr $ 49
722 VFO 34
730 M:ldulator J9
753 XCYT 1-t9
751 AC Supply 59
752 DC Supply 59

D

•••••••••••••••••••
• To: AMATEUR ELECTRONIC SUPPLY •
• 4B2B West Fond du Lac Avenue •
• Mi lwaukee, Wiscons in 532 16 C •

• Ship me the following Reconditioned Equipment: •

• •
• FIRST •
• ::.CH:::O~':::C.=E •

•
SECOND •
C HOICE

• O F ANY) •

• T H I R D •

•
C H O I C E •

• ( I F A NY) •

• I enc lose I •

• D COD •• •
• Name •• •
• Addle" •

:c,. :
• • • e Zip .
• D Send Recondit ioned Equ ipment Bulletin •

•••••••••••••••••••

AMPLIDYNE
621 VHF Xmtt $ 175
261 \+IF VFO 35
B.<
5100 Xmtr s 99
StOOB Xmtt 125
6100 Xmtt 295
515B SSB Gen 99
L-loooA Linear 175
CENTRAL ELECT.
IDA Exciter S -19
lOB Exciter 69
20A Exciler{table) 99
QT_I Anti-trip 9
BC-<458 VFO 24
200V Xmtt 475
600L Linear 219
1-t1-2 Analyzer 69
RM Adaptors 9
CL EGG!

SQU IREs.sANDER~

99'er Xcvr S 99
Thor 6 (RF only) 175
Thor 6 DC Supply 95
Thor 6 AC Supp ly 75
Zeus Xmtr 375
Vrnus Xmtt 275
Venus AC Supply 75
SS I R Receiver 575
COLLINS
75A_1 Receiver 5139
]SA-2 Receiver 219
751.-] Receiver 269
7~A- '" (0- 1000) 3~

751\-'" (1000-2000) ] 75
VOG Speaker 19
75$- 1 Receiver 295
7SS-2 Receiver 3"9
755-3 Receiver 319
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GET OUR

DEAL TODAY!

l'Hllt" 11 0

August, 1966 • CO • 79

Use Handy
~ Coupon
~ Below

The Best Deals (Trade or No Trade) on
New Swan Equipment are being made at

AMATEUR ELECTRONIC SUPPLY

l ()()k n() further!

Terry St erman, W9DIA Ray Gren ier K9KHW
Propr iet or Mgr .Mai l Order Sale s

•••••••••••••••••••
• To: AMATEUR ELECTRONIC SUPPLY •
• 4828 West Fond du Lac Avenue •
• Milwaukee , Wisconsin S32 16 C •

• I aminterested in the following newequipment •

• •• •• I nave lhe following 10 trade: (wnal's your deal?) •

• •• •• Ship me Ihe lollowing New Equipmenf: •

• I• •
• I enc lose S I will pay balance (if any) •

• 0 CO D o I year D l years o 3 years •• •
• Name •

• •• Address •

· C· •I ,~ •
I State ;1,p I
• 0 Send Recondit ioned Equ ipment Bu llet in •
•••••••••••••••••••

75 .00
85.00

130.00
140.00
65.00
75.00
65 .00
70.00
30.00

5.00
3.00

35.00
18 .00
25 .00
19 .50
19 .50
15 .00
95.00
65 .00
19.50
25 .00

~SWAN

The payments shown above are fo' a 36-month t irne-payrnent
plan with $5.00 down. The minimum total ol del that may be
l inanced fo' 12 months i s $60.00; 101 24 months · $120.00,
101 36 months · $180.00. NOW' QuI t ime-payment pl an oUe,s
a l O5-day pay.-olf option!

IM PORT ANT! - Be sure to send all Mail Orders and
Inqu irie s to our Milwaukee s tore , whose address is
shown above . VISIT - Please do not write the fc t­
lowing Bran ch s tores - the y are set up to hand le
watk- ln trade cnt y-

CHICAGO , ILLINOIS ORLANDO , FLORIDA
6450 Milwaukee Avenue 19 Azalea Pk . ShPI . elf .

Phone (3 12) 763-1030 Phone (305) 277-823 1
CHICAGO & ORLANDO STOR E HOURS: Mon, Wed , Thurs ·
12 to 9 pm; Tues & Frl- 12 to 5:30 pm; Sat- 10 am to .. pm

I-'ur fu r ther tn rormetton . c hO"C.'k n u m ber 46. on

AMATEUR
ELECTRONIC

SUPPLY
4828 West Fond du Lac Avenue

Milwaukee. Wiscons in 53216
Phone (414) 442·4200

MILWAUKEE STORE HOURS: Mon & F r l·9 am t o 9 pm:
Tu e s. Wed , Thu rs · 9 am t o 5 :30 pm; Sat · 9 am to 3 pm

L88K at your low Monthly Payment
AFTER JUST "50 0 DOWN

350 IO·80m Transceiver •• ••• •••• ••• •(14.98) S420.00
400 IO·80m Transce iver less VFO •••• ( 14.98) 420 .00
250 Transce iver for 6 Heters •••• • •• • ( 11.55) 325.00
Hark I Linear -less tube s • • • . •• • • • • ( 16. 97) 475 .00
Two 3·400Z Tubes for above . . •• ••• .• . (2 .27) 68 .00
405 MARS Osc illator - 5 f ixed c ha nnel s ( 1.44) 45 .00
406 8 Miniature Phone Ba nd VFO . • •.. • (2.52) 75 .00
410 Full CoYerage VFO .. _ (3.25) 95.00
117XC 117Y AC Supply w!cab inet & spkr (3.25) 95 .00
230XC As above. but for 230 volts • . . . (3 .6 1) 105 .00
117XB 117v AC Supply only _ less cab inet

& spkr . (norma lly us ed with 400) • . • • • (2.52)
230XB As above . but for 230 vo lts ..•• (2.88)
14- 117 IlY OC Supply w!cable (4.5 1)
14·230 As above , but w/ 230v Ba s ic sup (4 .87)
11 7X Bas ic AC Supply ONLy .... .... . (2.1 6)
230X Bas ic AC Supply ONLy . ••• .•.•• (2.52)
14X 12y DC Hodule & Cable (2. 16)
14XP As above . but Po s it ive Ground • • (2.34)
Cab inet . Speaker & AC Line Cord . .. ••
11 7v or 230v Line Cord (s peci fy) ••• •••
S· Power Supp ly Cable w/Jone s Plug. ••
VX·I Pluz· jn VOX •••• ••• •••••••••• •
558·2 Selectable Side band Kit for 350. .
22 Dual VFO Adapt.. lor 350 & 400 ••• •
IOOkc Calibrator Kit for 350 • •• • •••• • •
500kc Calibrator Kit for 250 • . • . • .• • ••
10m Full Coveraze Kit for early 350's ••
55 Swantenna _ Remote Control •• • • • . • (3.25)
45 Swa ntenna - Manua l •• •• ••• • • • • . . • (2. 16)
De luxe Mobi le Mount ing Kit. • • • • • • . • . .
RC.2 Remote Control Kit • • •. • • •• •.. • •

~SWAN



CO lilECHINllCAIL IBOOIKS

1 -

CQ ANTHOLOGY I

We've looked back through the years
1945-1952 and a ssembled all in one
p lace the art icl es that have made a
la s ti ng stir. The iss ues conta in ing
most o f these artic les have long ago
been sold o ut and are unava ilable.

CQ LICENSE GUIDE

2 12 p ages of ev eryth ing the Amateu r
must have to get h is l icense and
progress toward the general class
ticket. Plus many addit ional pages of
vi t a l informat ion 'or the ham operator.

ca LfCI!.N ••
OUID..

-,..

I

Add resL' _

Cily Zone Sta1e _

Na me _

COWAN PUBLISHING CORP. Book Div.
14 Va ndervente r Ave nue
Pa rt Washing ton, L.I ., N.Y. 11050

CO ANTHOLOGY I $2.00 0
CO ANTHOLOGY II 3 .00 0
ANTENNA ROUN DUP # 1 3 .00 0
ANTENNA ROUNDUP ::t2 4.00 0
SIDEBAN D HANDBOOK 3.00 0
VHF FOR THE RAD IO AMATEUR _ 3 .50 0
SURPLUS SCHEMATICS 2.50 0
CO LICENSE GUIDE 2.50 0
" NEW RTIV HANDBOOK" 3 .95 0
MOBILE HANDBOO K 2.95 0
ELEC TRON IC CIRCUITS HANDBOOK 3 .00 0
SHO P & SHACK SHORTCUTS 3.9S 0
SURPLUS CO N VERSION HANDBOOK 3.00 0
UN LIGHTED GLOBE I S n
ATlAS 15.00 0
CODE RECORD 3.50 0
REGULAR LOG SHEE TS (100) 1.00 0
SSB LOG SHEETS (1 00) 1.00 0
HAM'S INTERPRETER _ 1.50 0
TVI HANDBOOK 1.75 0
BI NDER-YEAR W A NTED 4.00 0
DIODE SOURCE BOOK _ 2.50 0
USA·CA RECORD BOOK 1.2S 0
• New Yo r k City Cl nd State r es id e nh mU ll odd
sCi les IClX Cl p pllcClble 10 your Cl r e :l ,

SIRS: My check (money order) for $, _

is enclosed . Plea se send the followi ng ite ms to:

------------ ------- ---- ----- ---,J
J
I
I

MOBILE HANDBOOK

THE NEW RTTY HA NDBOOK

This new Mobile Hand book by Bill Orr ,
W6SAI. has been getting raves from
top experienced m obile operato rs.
Wr itten for advanced, as well as be­
g inn ing m obile operators, much of
th is in formation cann ot be fou nd
anyw here else. Th is is NOT a col lec­
t ion o f rep rints .

A treasury o f vital and " hard to get"
in form atio n. Loaded w ith equipment
scnemencs. adjustment procedures ,
e tc. A valu able asset to both the be­
g inning and the experienced RTIY'er.
Speci a l sec t ion in g ett ing started , all
written by Byron Kretzman. a we ll
known authority in t he field . Fi rst
print ing sold o ut . Second printing on
hand.

I
I
I
I
I
I
I._----------------------------_.

CQ ANTHOLOGY II

SURPLUS SCHEMATICS

This is a book l it erally load ed w ith
schemat ics for all the currently popu­
lar p ieces o f surplus gear. Most ama­
t eurs are well aware of the problem s
encoun te red in purchasing seemingl y
inexpensive surp lus units. on ly to find
that no schemat ic d iagram IS evan­
able . Try ing to f ig u re out the circu itry
cold turkey can be m any ·t im es more
difficult than the m ost Involved puz­
zle. an d purchasing a single inst ruc­
t ion book can run as h igh as $3.50.

If you a re. o r are planning to be a
VHF operator. you can't affo rd to be
without this dynamic new handbook
written especially for fOu . Fi lled from
cover to cover w ith al new and origi­
na l con st ruction matenal presented
50 you can understand i t. Written by
Frank C. Jones. W6AJF. nat ionally
acclaimed for h is VH F p ioneering.

VHF FOR THE RADIO AMATEUR

SIDEBAND HANDBOOK

Top favorite CQ art icles from 1952 to
19 59 .. . includ ing some you may
hav e m issed . . . comp iled into one
new informat ion-packed book! No
m ore need to try to locat e sold ou t
back cop ies o f CO. Th iS Ant holog y
includes past articles o f last ing inter­
es t to every amateur radio enthusiast .
Over 250 pages of text. Ove r 75 d iffer­
ent articles . A definite Must fo r your
shackl

Wr itten by Don Stone r , W6TNS. who
was almost one f u ll year in t he prep'
aration o f this terrific volume. Th is is
not a technical book. It ex plains s ide­
band , showing you how to get along
w ith it . •. how to keep your r ig wo rk·
ing r ight , • . how t o know when it
isn't . .. and lots of how to bu ild-it
stu ff g adgets , receiv ing adapto rs. ex­
c iters. am pli f ie rs .

--
.~

".

[,L....n".,.»~ ANTENNA RO UNDUP
A common denominator for all ham
stat ions is the antenna . Here at last
i s the cream of antenna in fo rm at ion
packed into a 160 page book . Forty·
seven in form at ion-packed art icles that
will dispel much of the mystery sur­
round ing antennas.
See Page 103 May issue for ANTENNA
Roundup II .
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You say your taxes were raised?

You missed three payments on
your Jaguar XK-E?

You had to turn in your
Playboy Club Key?

Your salary was cut?

You say the F.C.C. has expressed
interest in your four different
calls?

You say food is so expensive it's
cheaper to eat money?

You say you invited your boss to
dinner and during the soup
course the finance company re- l
possessed your furniture?

You say your XYL backed the family car out of the garage after you backed
it in the night before, and now you can't get to the Newsstand to get your
monthly copy of CO?

I I
••

While we are in no position to alter the tax structure, give you a raise, or

sway the F.C.C., we can save you a pile of cash on CO! So drop that anchor,

pick up a pen and dash off a CO subscription right away!

1 yr. I PAY ONLY $ 5.00 ...... ..... a saving of $ 4.00

2 yrs. I PAY ONLY $ 9.00 .. .... .. .. a soving of $ 9.00

3 yrs. I PAY ONLY $13.00 a soving of $14.00

And now with all this newfound money at your disposal, you can
begin to really live again!
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BY URB LE J EUNE,* W2DEC

- ' :0 " J.5, li lt/let . New J e r'C )' 017.lCl.

82 • CQ • Augu$t, 1966 •

The Icllowi ng ce rtifica tes were issued betwee n
the period Irom May e th , 1%6 10 and including
June 'th, 19M :

CW.PHONE W AZ
2283 DL3VR 2290 . . . . . . W2UX
2284 ••... W9LNQ 2291 Oll eR
2285 V A IOF 221J2 ,WIGTO
22t16 UO' lU 2293 _K tOOl
2287 . U HS DQ 2294 TF3EA
2288 SP21U 229.5 DJ2AJ
2289 D~t 2ATO

TWO·WAY 55B WAZ
398 •• • .. . . . . V$6AJ 40 1 _ ZUOY
399 UA3 F U 402 OlSEG
400 ••••.. J A IFHK 403 WSAJY

CW WPX
726 UD6BW 728 OS4CE
727 .•• . . . .U W9WB 729 UA4ZA

PHONE WPX
130 •• • • . . . . . KlIN O

55B PX
243 •. • •. . . .UA0EK 24.5 WA4HO~t

244 . .. • . . . . U A lIG 246 W8WAH

100 TWO·WAY 55B
4Il9 U A ICX

q uite active on 14055 kc sta rting at 2000 GMT.

(T IlX LJDXA ).
T U2 Ivury Cm"l: TU2A M. 21385 at 1730 GMT.
T U2BA. 14130 a' 0800 GMT. T U2AN, 14323 at
0630 GMT. trn» LJDX A ).
\'K8 ;\hJC(IUaric Island: Colin, VK0M I, active
most weekends around 14050 kc between 0430
and 0600 GMT. {Tnx LJDX A ).
\'1'8 Fa lkland Islands: Jo hn , VPRCW, on 28,600
s .s.b. at IROO GMT. (Tnx LJl)XA).
\'S5 Brunei: VS5JC , a newcomer, m ay be
worked on 14035 kc at 1600 GMT. He is ex­
G3 D PS /ZC4XX. (Tllx LJDX A ).
VSI}O Sultanate Of Unum: VS90 C is Q RV every
Saturday sta rring at 2 100 GMT. He transmits on
14195 kc and li stens on 14203. Occasionally
Q RV during the week at 0100 GM T .

X \'5 Viet Nmn: K 1YPE/ XV5 will work Ws
afte r he fini shes skcds which is about 1220 GM T .

Usua lly on 14270 kc. (T llx N EDXA ).
YS EI Sah::ulllr: Tom. YSITH M, is active daily
o n o ne o f the fo llowing frequencies : 14250.
14290, 14050. 2 1350, 2 11 50 o r 28800 kc, He
promises 100% QSL.
1....';8 Baslllo l:lI1d: Ulll. Z 8L, is quite active on
15 and 20 meter s.s.b. He prefers 2 1-100 or 21420
about 16·I HOO GMT and 14 105 or 14110 about
OR·lllOO GMT. (Tns LJDXA ).

QTHs and Q Sl Mana ge rs
":I.2U - R icha rd G . M ille r, RMI. 19 55 Comm Sq.

Box 9K, Mo nro via, L l- A PO San P ranclsco.
berfa. 96529.

U"J A\I - A rmin II . M eyer, KU6C H- via K6J A J
A merican Embassy, KR6F:PS - via K6JAJ
A I'O. New York 09205 . K\\-6E L- via K6J AJ

t:UAC - via W 4NJ F Kl't6f:\ I- via K6J AJ
. -G7XX - via K5A WR KR6BD- via K6J AJ
G U SA C I- via W 6 RG G O KIA- I"S- via W A4U O E
G \lS,\A I - via W4SZE O K4C:\I - via OK J UL. J o-
1II .9nl - via KI ERT se t Straka. Bo x 44.
IIUS:\IU/Z - via W llQ EO M al a cky. C 7C'I.:hn ..lova -
Kf,KII / K G 6- via KflJ lC k ia.
K-\ 7,\ U - John S . Law- ()~4~ ,\I /I .X- \· i a 1\. 21\1 " R

renee, CM R # 1, RUll 1'J2_\II_ via V E .lE U lJ
[Cotlt illll f'd ml paise JOOI



the

USA·CA
PROGRAM

BY ED H OPPER.* W 2GT

T
H E "Story of The Month" is about "Otts,"
K8CIR. Awards issued: Victor. W0GYM
earned USA-CA-2500; Jim, WA~MGC

received USA-CA-2000 Award endorsed All
s.s.b.: Curt. \VA~EBE who received # 1 USA­
CA-500 issued to a Novice in 1962. earned
USA-CA- IOOO and USA-CA· 1500. Big Mike
( Bertha), WA~B MC received USA-CA-1000
Award and will she have a BIG signa l on 7 me
now! Fletcher. W4DRK earned a USA-CA-500
Award endorsed mixed a nd Tom. WH6K IL re­
ceived a USA-CA-500 Award for All A-I oper­
alion.

USA-CA HONOR ROLL
2500 1500 WA4EBE .. 100

WOGYM ,"." .15 WA4EBE ... 48 500
2000 1000 W40RK 570

WA4MGC 28 WA4BMC 99 W8GKIL 571

Hut this story is about Gus. so back to him.
Otts is a member of the Muskegon Area Ama-

teur Radio Council, a fi ne club and the instigator
of the Michigan Week Ama teur Radio Award.
OUs Wa S instrumen tal in securing the simpli fied
address for sending QSLs for this award-The
Governor's Office, lansing. Michigan (makes no
difference who might be governor at the time).

It seems that he gets involved in everything.
even helping with communications for air races
-see photo page 65, CQ. January 1966. He was
one of the originators of the County Hunters Net
on 7223. This has now blossomed into a C UN
on 1~295, 39~7 and a new c.w, CHN on 7035
5 week days from 1700-2000 GMT with K3WWP
a nd WA8EO H as net co ntro ls.

K8CIR has about 350 amateur rad io awards
a nd certificates including 3 service awards and
he spends at least one eve ning each week on
the Novice bands trying to help these new hams.
Another favorite activity is mobiling, and on
one trip K8CIR traveled 1300 miles and made
500 contacts and he went over 11,000 miles DX·
peditioning in one summer. He has traveled
through all but one Michigan county. made 2
complete trips around Lake ~I ich i gan and even
operated Maritime Mobile on the deck of the
Milwaukee C li pper a nd he had to pick a time
when one of the worst storms in years hit the
lake.

His two other hobbies are stamp collecti ng
and mode l trains. a nd he specializes in air mail
stamps, U.S. and Canada. or course stamp col­
lecting and amateur radio go hand in hand, and
Otis has won honors with his fine collections.

As of this writing. Ous would like some leads
on help in getting Boise. Lewis and Oneida
counties in Idaho; Garfield in Montana; Emery
and Wayne in Utah; and Kauai and ~I aui in
Hawaii.

•••

Otts won 3rd ploce ot a Stomp Show.

· IUJ wtntman sr.. Rochette Park . x .r . 07M2.

COUNTY HUNTER NETS
I:!uu· !/(nll (;MI 722J s.s.b.
HiIM I·24IM) t jMT 1 4 29~ s.s .b .
lI!on.. C;M I .l 9 47 ......h .

C.W.
~1..,, ·T\lI·..· I: l id ;t\ 171111-2/111111 I,MI 71)\ <;

IUt'" alld I hur .., loIy 2.\0"'. 1, "'1 1 7u\ ~

• •
•
•

•••

. ..

•

•

•
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New award s. L. to r,
the J(9YH B W o rke d Five
M emb e n A w a r d ,
W o rked Trum ull County
Awa rd (WTC), Worked
All P o m o n a Vo ll ey

Awa rd (W AP.VA) ,

Space does not permit more details of his well
rounded amateur radio and associated activities,
but he sure is in there pitching and helping a ll
the lime, For a look at KHCIR. equipment and
list of USA·CA Award, see photo page 79. CQ
November 1965.

l etters
Ualid . K5.\IUX, wenes. " There will he an operation
bet wee n A UliUSI 2S and St' rt. .3 hy \\'A4MIV and my~lf.

N o exact place has bee n selectee but rest a ssured Ihat
several rare counties will be ac tivated. Three of the sites
for o u r fixed portable operation under consideration are
C ttnsma ns Dome , Grandfather M t.• and Whitetop M t, in
Va . I also hold in some consideration ~tt . Ma l!l31in(', A rk.
N o m ailer where w(' go, our operating frequencies wi ll
he 31J42, _\I}SO. 1223, 1429S, 143J It , 1432S. 2IJKS and 2101.7.
N o . c.w. frequ('nd es. li..t ('d but we will lis ten for c.w. at
a ny time a nd the re will be c.w. operation but m ost o f it
will be in te..tin g the nx a h ility of the porta ble loc at ion.

I have a ll the lov:s as does V.-'2GIIK for Operation
Skytop II in 1%4 and Arno ld , WA4\IIV has all the ]01/:"

fo r Sk ytop 1 19M . An s.a .s.e. will hrtng the needed QSI.
to a ny who mill-hi hav e been mis<".('d . For this operat io n ,
we each wi ll handle ou r own card .., so send s.a. s .e. 10
Arno ld Constable, W A4\t1 V, 212 Sronecreek Roa d ,
Smyrna , G a . JOCUm a nd David L T hompson, KSMDX ,
104 Dana Ro ad , Natchez. M iss. 39 120."
:\Ilkt', \\:H1I' I'.:, writes, " To the he.. t of my knowledge,
I am t he o nly act ive ope rator in Seneca County , N . Y.
I wo u ld be gla d 10 arran ge sked s o n 110, 40 o r I S, p refer­
ably on c.w . and d uring weekdays. afternoon or evenings.
I am most Intere sted in wo rki ng A rk., Id aho , K a n., M iss.,
M o nt., N .D ., Neh., N ,M ., Utah a nd W a sh . which I need
for W A S, hut I 'm wilting to arrange a sked with A N Y.
BODY, O h yes , I'd lik e to work Kll fi and V E4. W rite
\I ike H agen. II , W U21'I'E , H. .D . N o.2, Box 233, Brewe r
H.o ad , W a terl oo , N .Y. 1J16S."

Awards
:"lo"el Co n trol Senll'e ""urd : Tne N ei~hhorhooJ Electron­
in Club o f Oak Park . III. issues this award to a ma teu rs
for having served as a n o lficia l Net Co ntrol. Requ ire.
ments : Purnlvh prIXlf o f havi ng been an olficia lly as­
signed o r recogni zed com rot sta t io n for a n or!#ani/ed
co nt rolled net o n a t lea..1 2S diflerent ha lf-days (a half­
day is. eq u ivalent to 4 C'oll t;mlOlI .~ hours o f o peration a'i a
control statio n} o n or after January I, 1965 . P roo f may be
furn ished by reques t intt a resurar m emhcr of the net 10
confi rm control o perat io n hy suh mitting a statement 10 the
Awards ~I a na !#e r that Includes call o f control stat ion,
date o f contro l operation, d uration o f control operation.
name of net . net f requency a nd net d ays and tim es of
operation. See item (J) below for condit ions Ilolerning
Nat io nal a nd l nrem a nona l Service N et s. Award .. M an­
ager will not ify the station q ua lifyi ng fo r the award .
The award is Iimiled to the follow in~ net operations :
( I) . In case of v.h .r. nels. on ly one l" C rece jvtng credit
a t a ny gh en time will he acce pl~d . (2). In ca-.e of state­
wide nels. nut more Ihan two NC's d ur in !! any g iH~n

period will receive cred il. \ IIlF nets on k.-.!> than ..lale·

.~.... .".._-
•

Net Control Service Awa rd NNJ SSB ARA Awa rd

wide basis do not count. Ro undtable type nets do not
count. (3) , For Nation a l a nd Imemanonat Service N ets,
a ll o lticially a!lo!loil!lned NC's may receive cred it simul­
taneou sly p ro viding the hal t-day period is covered by
each and confirmed hy xtasrer Control Stat ion. Ba sic
awa rd D-2S haj f -days ; endorsement e-SO half-days;
B- 7S half-days: A-lOO ha jf-days, B asic a wa rd is. 1.00
or JO I RC Subseq uent seals : s.a .s.e., l Or o r 1 IRC.
N ote : Once Ctass A is won, o ne may sta rt a 2nd o r .3 rd ,
etc. awa rd with ~lk' fee for basic. N o hand/mode limi­
lat io ns. N o AO\1B/M endorseme ms, T CR a nd \1 E R
a pply. Award ~la na !! e r: Hecto r O tero , WAQCNN, 201
North H a n ley A 'I'e ., O ak Park, Ill ino is MB 02.

111t' C lart'monl I bm C lub: W .·\P·,"A ,·\ " ard : The Clare­
mont H am Cluh o f California is p roud to an nou nce
their \\'orl..ed All Po mo na Va lley Aw ard which is o pen
to a ll amateu rs a nd s. w.ts. There are over 600 licensed
amate u rs in the valley , o f which 'Ii a re active o n a ll
hand\ and modes. T here a re no d ate restrict ions. T he
a ward is Issued in 4 cras-es. p lus t he ba sic awa rd a nd is
endorsed for C. W. , pho ne , o r mixed ope ra tion .

AREA BAS IC Il C II A
WI , 2. J , 4 , ll,~ ,

KII 6, KL7, VE. 3 , 7 9 t2
W~, fl, 7, lol . , 7 9 iz "Ca lif. So . o f
Kern· S.B . Co. 7 to t2 t7 20
IlX 2 4 • , to
v.s.r. under

ISO mttes 10 t3 ,. 20 25
v.n.r, o ver

ISO miles 3 , 7 9 t2
S.w .l. u nCUI1 f. , '0 " 20 25

The cost of th e awa rd is SUlCI fo r U .S. ( K II 6. KL7)
a nd C a nada. Fu r D X sta t ions no cost but posta ge
wo u ld he appreci ated a nd for s.w.t.s. 7Sf . Fo r the basic
a wa rd send G C R list , cards will on ly be needed for
cases o f no Iisling a nd a ny ca lls before l Qfi 2. For en ­
dorsements W JK -.c:nJ s.a.s.e .. others send s.a.e . and
tR C V alid d lies in the Po mo na Valley include Chino ,
C la re mont , La v e rne , Mo unt Bald y, Mo ntcla ir , Ontario.
Po mona , Sa n Dimas, Upla nd . For a ny additional de­
tails send s.a .v. e. Apply to Claremont fl a m Club, c/o
Tom Frenaye , Wn6K Il., 61 7 Purdue D ri ve, Claremont,
Col lif. IJ 1711.
r h e \\-·ur l.. t'd 'lru lu buU COUll') A"ard: The w ar ren
(O hio ) Ama teur Rad io A ssociation is happy to o tter
this awa rd dn illned to promote increased amateur radio
activity among and wilh T rumbull County Amateur
Radio O perato rs. Send app lication and all correspondence
10 Don Love t t, KXHXT . Awards C hairman , W .A. K.A.,
P.O. Box f(09 . W a rren. O hio 444R4 . Co..t to W, K , a nd
V E amateu rs is ~(k a ll others will se nd J IRC . Trum­
hull Cou nty applican ts m ust su bm it actu al QSL Cards,
all o the rs will send GC R list a nd all mu ..t send fist in­
c1ud inl!l all 1011 data . For each certifica te o r e ndorsement ,
T ru mhu ll C ounty a pp lica nts mu st hale 20 con lacts wil h
o lhe r T ru m hu ll County A maleurs, 10 of whom must be
'V.A.R.A. members. O ther W, K . and \"E ..Ial ions. m ust
contact 10 r ru m hull C ou nty ama leurs inclu dinlE 3
WARA members, while DX applica nts mu..t con lact
S stalions incl ud ing 3 WA RA members. A certifica te
will be i!!.sued o n each approve d a pplication h ut in o rder
to appear on the certifica le , special endorsemenls mus.t
be filed wit h the in itia l liIinll a nd each must conlain a l
lea..t 2S% new contacts. In it ia l endors.ements a re free,
hut 100ler endor-.ements .. ill lake the fo rm of \\fTC
l"t·rtilicale.. and a pp lica tio ns fllr the..e m lhl Cllnta in
pfll[lC'r Iil inll fees . Endur..ement .. mOlY he all IInc millie;

lC Olltillll('d 0 11 p tt!:(' IO-IJ

84 • co • August, 1966



Contest Calendar
BY F RAN K ANZAL O NE.* W 1WY

Calendar of Events

CQ VHF Contest
Starts: 1:00 P.M . Local Time August 6
Ends : 8 :00 P.M . Local T ime August 7

R ules on this one appeared in last m onth' s CALENDAR.

A uitust (,-'
A ugust 6-7
A ugust D- IS
August 13·15
August 13-21
Augu st 20·21
A ugust 27· 2S
August 27-211
September 10-11
September 10-11
Septem ber 17· 19
O ctober 1-3
O cto ber 22. 23
~OH'lII h t' r 26·27

C Q \ 'tll-' Co nlest
I llinois QSO Party
WA EDC C .W.
Ind ia na QSO Party
Dale Cou nty Acti vity
New Jersey QSO Party
QR!' QSO Party
All Asia OX c.w.
WA EDC Phone
Pan American Contest
W ash ingt on QSO P a rty
M a ssachu se t ts QSO Party
CQ ww DX Phone
CQ ,""'n' nx C . W.

No, I didn't goof. But evidently two separate
o rgan iza tio ns in India na did , with two Indiana
pa rt ies withi n a month of each other. T his o ne
organized by the M ichigan C ity A RC is going
to have tough go ing bucki ng the \VAE co ntest
on the same week-end.

Ru les are the conve ntional state pa rty type . Ind iana
sta tio ns will se nd their QSO nu mher, RS/ RST report
and cou nty . All o thers, thei r s ta te , province o r co un try .
Each com pleted contact cou nts 5 poi nts. Fin al score,
QSO poi nts times their respecti ve m ult iplier, state and
provinces fo r Ind . stations, InJ . count ies for all o the rs .

Use a ll modes and ba nds. includ in g v.h. f. Suggested
spots a re 35 kc up from bottom o f each c.w, a nd phone
hands.

Cert ificates to the top sc o res in each Ind ian a county,
stat e . p rov ince a nd count ry. A nd a p laq ue to the high est
scorer in the contest .

Mai ling de ad line is September 15th a nd you r lo gs go
to : MCAR C. c/o St eve M al ott , WA9 1ZR, ~22 M iller
SI., Mich igan City, Ind . 46360.

DARe WAE OX
C.\ \'.-August 13-J4 Phone September 10-1 1

Starts: 0000 G M T Saturday
Ends: 2400 GM T Sunday

Rul es in details a nd the WA E count ry list a ppeared
in last mon th's CAl EN I'lU .

Logs go 10: Dr. H . G . T odt, DL7EN, C hlodwlgvt r,
5. I Berli n 42, Germa ny. Mailing dead line, Septe m ber
1 ~ l h fo r c .w. a nd O ct ober 15th for phone .

Illinois QSO Party
Starts : 1600 G M T Saturday, August 6
Ends: 2200 GMT Sunday, August 7

Activity in all 102 counties is promised for
the fourth a nn ual Illinois QSO party.

Use all bands . c.w. a nd phone ; a. m. and s.s. b. cla ssifi ed
as phone. The same station ca n be worked and counted
for Q SO poi nts o n each ba nd a nd each mode.

I-:xcha n j;le : QSO number, RS /RST repo rt. state, p ro v­
ince o r country . (III. s tat ions. cou nty).

I' oln h : I po int per contact for out of st a te as well llS

Illinois stations who are oerm itted to work in state sta­
t ion s for QSO po int s.

.\lullhJlh:r: O ut of sta te. total QSO points multiplied
by num ber o f III. cou nties worked . Illinoi s sta tio ns will
use Sta tes, Canadian pro vinces and co unt ries as their
mult ipl ier .

Frequenci es : 3600. 39flO, 70411. 7220, 1411}lO, 143(XI,
2 1100. 2 1300. 2}l lOO, 2N700 kc.

Award s: Ill inois. s ingle a nd multi-operator stations in
se pa rat e categories. w ith lst, 2nd and 3rd place certifi­
cates. O ut o f state , a certificate for ea ch State. Y E call
area a nd country .

I.oj;ls: M ust show: Da te/t ime in GM T, exchange se nt
and received , band , mode and points. A summa ry sheet
wi th scoring and name a nd add ress in RLOCK L ET­
T ERs ' a nd o ther informa tion.

Mailin g dead line is Septembe r t st . to : C liff Co rne.
K9EAB , 71 1 W est McC lure A ve., Peo ria , Ill inois 61604.
Include s.a.s.e. fo r resu lts.

Indiana QSO Parly
Starts : 2200 GMT Saturday, Au gust 13
Ends: 0000 GMT Monday, Au gust 15

- 14 Sher wood Ro ad, Stamford , Con n. 06905.

Dade County Activity

Sta rts : 000 1 EST Saturday. August 13
Ends : 2359 EST Sunday. August 21

T his is not a contest but sta tio ns in Dade
County ( Miami and vicinity) will be active d ur­
ing this period which has been proclaimed
" Ham" Radio week .

Stations in the USA can earn a special certifi ­
cate by work ing five stations, DX need only two.

Contacts can be made on a ny band or mode.
Send your report of stations worked, time / date,
RS /RST , etc. alon g with an s.a .s.e. to : North
Miami ARC, 776 N.E. J25th sr., North Mia mi,
Fla . 33 16 1.

New Jerse y QSO Party

Starts : 2300 G M T Saturday, Au gust 20
Ends: 2300 GMT Sunday, August 2 1

Use a ll bands and modes. The sa me station
may be contacted on each band and mode.
EX("hall~e: QSO number, RS/RST a nd QTH . AR RL

section or country , coun ty for N .J . (max. o f 21).
Sror in j;:: Multiply number o f con tacts by the N .J .

co un ties: N .J . s ta tions will use ARRL sections a nd
count ries for their m u lti p lie r.

Fr eq uen clest un o, 353n, 3900 , 7030. 7250, 14075, 14275,
21100, 21300, 2}lR()(). Also v.h.f. bands.

Awards: Cert ificate to high scorers in e ach N.J .
co unty , ARRL sect io n a nd count ry. Novice and T ech­
nici an certi ficates will also be a wa rded.

New J ersey sta tions p lan ni ng active pa rtici pat io n a re
request ed to ad vise the EARA.

Ma iling deadline is September 17th a nd logs go to:
Enit lewood Amateur Rad io A ss 'n.. J IH T ena fl y Ro ad,
Englewood. N .J . 07631.

QRP QSO Party

Starts : 0200 G M T Saturday, August 27
Ends: 2300 GMT Sunday, August 28

Q RP Rad io International is a dedicated group

August, 1966 • CQ • 8 5



• Great Circle Bearinls • "Q" and "Z" St&nals
• Great Circle Charts • Workf Time Chart
• Prefixes by Countries . • Inn Postal Rates

United States List ingl . .. $5.00
OX Li. t ing• ... •.......... 3.25

See your tavonte dealer or order direct (add 25e for mailing)

RADIO AMATEURS REFERENCE LIBRARY
OF MAPS _ ORDER YOUR SET TODAY!_...,_' ' '; ~ "

••--_.- - . ' . -~>: ;

';
•

• •

WORLD PREF IX MAP- f ull color, 42" X
29" shows prefi xes on each country . . •
OX i ones time zones, cities, c ro~s referoenced tab les ·· postpa id $1.0

RADIO AMATEURS CREAT CI RC LE CHART
OF THE WORLD - from the cent,~ r of2~,e
U lted States! Full color, 29 x ,
li~ ti nl Great Circle b~a rings In de~r~~
for six ma jor MU:S. ~I tse:~t~~st~~n F: an.
ington. D.C., rerm, '
cisco & Los Angeles. \ 'd " 00pos pal •

UNITE D STATES MAP-AII SO States with
call areas prefixes, OX and t ime zones,
f CC Ireq~ency allocat ion char t. Plus
inte rest ing information on all 50 ~tates .
full color, 29" II 17" .. . .. · postpa id SOc

WORLD ATLAs-Q nly Atla s com?i1ed to.r
amateurs. polar project ion. Si ll c~t:i
nents , prefi xes on each tou~~Yaid' $l .~D
color, 16 pages .po p

Complete reference library of m~ ps-se~
of 4 as listed above postpa id s~ .S

See your favorite deale r or order dlfect.

RADIO AMAT EUR116 k
~

c:a 00 INC

.Dept. C. 4844 W. Full erton Ave.
'. Chicago. III. 60639
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o f amateurs with a membership of about 3000
who by the ir own voli tion. mainta in the power
or their transmitters 10 below 100 watts.

0rll.:ralioll dmillt: their pa l ly is limited tu 20
hours 0111 of the .t5 hour period . 0111\1 ;11 1 h;lI1ds
and modes may be used. Contacts will be be­
tween members and non-members, as well as
between members.

F.uh.m£e: QSO Nr ., RS/RST, A RRL sect ion a nd
QRP member number ( N M for non-members}.

ScorinK: Each con tact I point, DX 5 points. VE Kill"
a nd KL1 considered DX. Mult ip ly contact points hy
d ifferent secnons a nd countries worked, and aga in hy
power multiplier if a pplicahle. (I wau-5, I to 10-2,
II 10 20-1 .6, 21 to 30-1.2) .

Frt't,u~ncw.", : 3540, 3t155, 1040, 1260, 14065, 14260.
21040. 21300. lt1<MO. 21l540. 50350 kc.

A"llrd \ : l st and 2nd place ce rt ifica tes in each ARRl
section and country for members a nd US/ VE ca ll a reas
a nd countries for non-members.

Mailinv: deadline is September 30th a nd logs 110 10 :
Hob Liggett, KIITRR. 1117 Sprinllda le Drive, Charleston,
West V irginia 25302.

All Asia OX

Start s: 1000 GMT Saturday. August 27
Ends : 1600 GMT Sunday. A ugust 28

We just received announcement of this contest
which has a lways bee n held the last week-end in
August. It is a c.w, o nly co ntes t a nd rules have
been the same for the past six years. See CQ
Aug. 1965 (or rules.

Logs go to : JARL Contest Committee , P .O.
Box 377, Tok yo Centra l, Japan.

CQ World Wide OX Conte st

Phone-s-October 22~2 3 C. W.-November 26427
Starts : 0000 GM T Saturday
Ends : 2400 GMT Sunda y

Ru les will be the sa me as previous yea rs ami
will be given in detail in the next issue. How.
ever, following is a brief ru ndown for the benefit
of our friends in remote a reas:

I. All hands ma y be used. I.M th ru 28 me.
2. Cont est exchange, RS/ RST plus your Zo ne.
3. QSO point value : (a) J points between sta tio ns in

d ifferent cont inents. ( b ) I point be lween sta tions on the
same contine nt but in d ifferent countries. ( c ) Comacts
between stat ions in the same country a re pe rmitted for
Zone and /or country muhiplier, but have NO QSO point
value. t d) Exception: Contacts between stations on the
North American conti nent em ly will count 2 point s.
(Th is rule applies to stations in North America on ly.)

4. Your multiplier is determined by the number of
Zones a nd Counrrtes worked o n each band.

5. Fina l score : Ca) Single ba nd , Zones plus Countries
multiplied by QSO poi nts. ( b) All Rand. the sum of
the Zones and Co untries h om each band multiplied hy
the to tal QSO points trom a ll bands.

6. Competi tion is in three divisions : (a ) Sini1C'
o pe rator. ( b) Multf-ope rato r, Single Transmitter. (c)
Multi-operator, Multi T ra nsmitter .

7. Single operators have the op tion of o pe rating o n
all band o r o n a single band. vt uut-orer aror stations,
however, are judged on a ll band o pe ration o nly.

The definition of a Multi-opc ra lo r . Single T ra ns­
mitter station is o ne in which o nly OSE sign al is
o n the a ir at the same time. In Multi T ran..miller o pera­
tion. all hand s may he activa ted at the same time, how,
eve r only OSE silZna l is permitted per band.

These ru les in deta il a nd a list of 10 T roph ies
donated by prominent hams. as well as official
log forms and summary sheets a re avai lable
from CQ. Include a large self-addressed enve­
lope with suffic ient postage or IRe's with your

[C o ll l illuetl Oil page 99]



LA ST MINUTE FORECAST
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V.H.F, Ionospheric O pen ings

One o f the year's most prolonged and intensive
meteor showers, the Perseids, is expected to take
place during August. The shower should begin
during late July, and reach a peak during mid­
Au gust. The ionization produced by this shower
is expected to make possible numerous meteor
scatte r o penings on both 6 and 2 meters.

Some fairly good 6 meter short-skip openings
should be possible during August as a result of
sporudic-E ionization. These openings genera lly
take place over distance of between approxi ­
mate ly 750 and 1300 miles. During periods of

(3 ) (2) (1)

A -H H-C C

R-C C-D D-E
C- D D E
J)·E E E

UlJ"~ (")

A bove Norma l: ~, 13. 25,
30 A

Norma l: 1-2. 5-8, 10-n, I....
16, 18-20, 13-24, 26-27, 29 A-R

Be low N orm al : 9, 17, 21, 28 C

n l...turbed : 22 D

Ho w To Un THESE CH.ulS
I he fo llowin~ is <an explanation of the sy mbols

shown above. amJ Insuucucns fo r the use o f the
CQ propagaucn prccicuone:

I-Emer I'ropag<a tion Charts o n (o llowing pa~es

unde r <appropriate band and distance o r geographical
area columns, Read predicted times of band open­
ings at mtersecncn of both colum ns.

' - Following each predicted time of band o pening
is a Iorecaer rating which indica tes the relative
number o f da)'s the band is expected to open during
each month of the forecast period. The h igher the
ratintt, the more frequent the openi ng , as follows :
(4) band open more than 22 days each month; (3)
between 14 ami 22 days; (2 ) between 8 a nd 13 days;
( I ) less than 7 days.

3-With the Iorecast rating no ted above, start with
the numbers in p'arcnlheM:s at the top o r the "Last
vt tnu te Forecast" a ppearing above. Read down the
tab le for a day-to-day Iorecasr o f propagation con­
d itions in terms of A bove Norma l ( W W V rating
higher than 6 ) ; Normal ( W W V rating 5-6); Belo w
Norma l ( WW V rating 4 ) ; Distu rbed ( WW V rating
less than 4 ). The letter symbols ( A- E) describe
reception condit ions (siilonal quality, noise and
fading levels ) expected (o r each day or the month
a nd ha ve the (ollo win )l: meunings ; A s-excettent o pen­
im' with strons . steady signa ls; 8 - good open ing,
moderately strong stgnats. little fadi ng and noise ;
C- (ai r o pe ning , signa ls fluctu atin g between moder­
a tely strong a nd weak ; D-poor o pen ing , signa ls
ecner ally weak with considera b le fading and no ise ;
E-poor o pen ing, o r none at a ll.

4-This month's n X P ro pagati o n Chart s a rc based
upon a transmit ter power o f 2~O watts c.w.: 500 walls
s.s.b. , o r 1000 walls d .s.b. into a dipole anten na a
quarter-wave above gro un d o n 160 a nd 80 meters.
a ha lt-wave above ground o n 40 and 20 meters, and
a wave-length above groun d o n 15 a nd 10 meters.
For each 10 db (fa in above these reference levels, re­
cept io n qua lity shown in the " Last Minut e Forecast "
will improve by o ne leve l: (or each 10 d b loss, recep­
tio n will become poorer by o ne level.

5- loca l Sta nd ard Ti me for these p redictio ns is
based o n the 24-hour system.

6--The Eastern USA chart can be used in the l ,
2. 3, 4. 8, KP4, KG4 a nd KV4 a mateur call a reas;
The ~nlla l U SA Cha rt in the S, 9 a nd 0 areas. a nd
the Western USA Cha rt in the 6 a nd 7 a reas. The
Charts a rc valid th rough Aug. 31. 1966. a nd a re pre­
pared (rom basic propagation data published month ly
by the Insti tute For Te leco mmunication Sciences And
Aero nomy or the U.S . Dept. of Commerce. Bo ulder .
Colorado

Propagation

- 113(17 Clara Street, Sil ver Spring, Md. 2()Q()2.

BY GEORGE JACOBS.· W 3ASK

P
ROI' :\G." 1I0 N condit ions o n the h.f. bands
du ring the spring months were observed
10 be considerably better than originally

predicted. More len meter openings took place
than expected. a nd the 15 meter band opened
to more areas o f the world, more frequently and
for longer periods o f time than originally fore­
cast. Although excellent world-wide propagation
co nd itions were forecast for 20 meters. observed
condit ions seemed to be even a bit better. with
the hand o pen 24 hours. day after day. A sharp
rise in sunspot act ivity is probably responsible
for these improved conditions.

Typica l summertime shortwave radio propa­
gation cond itions aTC forecast to continue
through the month of August. Some fairly good
10 meter daytime openings are expected on
north-south paths to Lati n America , Africa and
Austra lasia . An occasional east-west opening
may be possible towards the end of the mo nth.
Good DX openings to man y areas o f the world
arc predicted for 15 meters during the day light
and early eveni ng hours. Si gna l levels arc ex­
pected to be exceptional ly strong during many
of these ope nings. Twenty meters is expected to
be the optimum band for DX to most areas of
the world d uring August. Peak conditions arc
forecast for the period shortly after sunrise, local
time. and agai n during the late afternoon and
evening hours. During many days of the month.
the band sho uld remain o pen aro und-the-cloc k.

Despite seasonally high stat ic leve ls. fairl y
good DX propagation condit ions are forecast for
-to meters during the night hours. Some DX
o penings shou ld also be possible on 80 meters
during the hours o f darkness. Not many DX
o penings are expected on 160 meters. due to the
high stat ic level a nd the short hours o f darkness
during August. Some may occur. however. dur­
ing the hours o f darkness and at sunrise.

This month's column contains a detailed
propagation forecast to DX areas o f the world
for use during August and September. 1966.
Instructions for the correct use of this data ap­
pear directly below the "Last Minute Forecast"
at the beginning o f this column. For a detai led
forecast of short -skip propagation conditions ex­
pected during August. over distances ranging
between a pproximately 50 and 2300 miles. see
the CQ Short-Skip Pro pagation Charts which
a ppeared in last month 's column.
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Time Zone : CST & MST (24· Hour Time)
CENTRAL USA To :

} 0/ 15 20 40 80/ 160
Metrrs "'''us ,\f , t, n .\ f, u ' J

w esrem os-u ( I) 05.Qli ( I) 20-22 rn 2 1-.QI ( I)
& 11 · 13 (2) Q6.09 (2 ) 22-00 (2)
Central 13· 1(, ( I) 09·12 (I) oo-m (I )
Europe 12· 14 ( 2 )
&: N orth 14-16 (3 )
A fr ica 16-1'il ( 2)

19·21 (l )

N orth- 09-13 (l) OS.Qli (I) 20-01 (I) 21 -00 (I )
em 06-09 ( 2)
Europe 0lJ·12 (t )
do: Euro- 12-15 (2)
IX" IS- 18 ( I)
U SS R 21-23 (I)

Eastern 09-11 ( 1) 06- 13 ( I) 19-22 ( 1) 2~22(1)

Mediter- 11-13 (2) 13·1 8 (2)
ranean 13- 14 (I) 18·20 (I )
do: Ea!>i 20-22 ( 2)
Afr ica 22-00 (I)

W e!>1 &: 10- 13 (I)- OS-06 (l ) 21 -23( 1) 23-01 (I)

Centra l 07· 10( 1) Q6.()S (2 ) 23-00 (2)

Africa 10-13 ( 2) os.n (I ) OO.{) I(I)
13- IS (3) 13·16 ( 2)
1S-17 (2) 16-19 (3)
17-19 (I ) 19-21 ( 2)

21-00 (I )

South 11 -13 ( I) - 06-13 (I ) 20-21 (I) 21·23 (I)
A frica 07 .09 ( I) 13-1 7 ( 2) 21-23 ( 2)

09· 11 (2) 17-20 (I ) 2l-OO (1 )
11-13 (3) 22-2.1 ( I )
13-1 4 (2 ) 23-0 1 ( 2)
14· 16 (I) 01-02 ( 1 )

.

South- 09-12( 1) IWl-07 (I, N il Nil
east IM·20 ( 1 ) 07·09 (2 1
A sia 09 -11 ( 1)

17-2 1 ( 1)
Far

-
07-I~ I I) ~J7 ( I ) 1l5·07 (1 ) .'\'iI

Ea!>t 11·!'J (I) 07.()'I ( .1)
()'I- IO ( 1 )
10-12 ( I)
16-19 ( I)
19·22 ( 2)
22-23 ( I )

Guam s; 1.5-17 ( I) - 04-06 ( 1) 00-02 (l ) 0.\ -01 ( I )
Paci fi c 08·10 III 06-01 ( 2) 02-oS (3 ) 04-ot1 ( I)t
Isla nds 13· IS (I ) 07..(19 (3) OS-01 ( 2)

IS·17 12) 09 ·12 tl ) 01-08 ( 1)
17-I S (3 ) 16-20 ( I )
1 8· 1~ ( 2) 20-22 ( 2)
19-20 (I) 22-00 ( 3)

0().{)4 ( 2.
Auvtrat- 17- 19 ( Il- 04-07 (I) 01-04 ( 1) 04-Of> ( I )
asia £»t- IO (I) 07 ..(19 (3) 04-06 (2) 04--06 (I) t

t5-17 fI) oq· IO(2 ) Ofo-ON ( I )
17·1 9 (2 ) IO-IS ( I)
19-21 ( I) IS·1 7 ( 2)

17-21 (I )
21-23 (3)
23-04 ( 2)

North- 13-14 (lP 06-01 ( 21 18- 19 (I ) 21-01 ( 1)
ern &: 14· 15 (2) - 07-Q9 ( 4) 19· :W ( 2) 01-03 ( 2)
Cent ral IS·1 7 lJ) - 09-I S (2) 20-OJ (J ) 03-06 ( I)
SOUlh 17· I i'l (2)- IS·18 (3 ) 03-05 ( 2. 01-04 ( I) '
Amer ica 18· 19 (1,- IH-21 ( 4) 05 -01 ( I)

07-10( 1) 21-23 (3)
10·12 (3) 23..01 ( 2)
12-14 (2) 01~ (I)
14-IS (3)
IS-1 7 ( 4)
11· 18 (3)
IN-19 (2 )
19· 21 ( I)

So uth- 12-U (l) - 04-01 ( I) 20-23 ( I) O.l -O.'I ( I)
em IS-17 ( 2) - 07-M (1) 23-04 (2 )
Hra zil, 17.I H ( I) - 09· t!i ( I) 04-06 ( I)
Argen- 01-OR ( I) IS-1 7 (2 )
t ina . OR-IO (2 ) 17-19 ( 4)
C hile &: 10-13 (1 ) 19.23 ( 3 )
Uruguay 13-1 5 (2) 2.l-04 ( 2 )

15· 17 (4 )
17·19 ( 2)
19·20 ( I )

M,· 15·1 7 ( l) - 01..()l,l ( I) 00-04 (I ) N il
Murdo 13· 16 ( I) IS-17 (I )
Sou nd . 1(j·1 8 (2 ) 17- 19 ( 2)
Ant arc- 18-20 ( l) 19-21 (3 )
t lca 21· 23 ( 2 )

23-0 1 (I )

- P red icted to meier o penings, a ll others in co lumn a re
15 met er open ings.
t P red icted 160 meter open ings, all ot hers in column are
NO meter o pe nings.

10/15 20 40 80/ 160
Afetr, s Meters M eters Meters

Western 12- 14 (I ) - OS..Q6 ( I ) IH-2D ( 1) 20-22 ( 1)
& OK·12(1) 06-07 ( 2) 20-22 ( 2) 22-00 (2 )
Cent ra l 12-14 (2) 07-<W ( 4 ) 22-01 (3) 00-0 2 ( 1)
Europe 14-1 7 ( I ) ()II- I I ( 2 ) 01 -02 (2 ) 22-00 ( I )f
& Nort h 11-15 lJ) 02 -03 ( I)
Afr ica IS-17 (4 )

17·I H (3 )
18-19 (2)
19-22 ( 1)

North . -eN-14 f l ) 05-07 ( I) 19·21 (I) n-or (l )
em U7~ (3) 21·23 ( 2 )
Eu rope 09 -13 (2 ) 23-02 ( I)
, Eu ro- 13· IS ( 3 )

r;;'" IS· 16 ( 2 )
SSR 16-18 (I)

2 1-00 ( I)

Ea ster n 09 · 12 ( I) OS-06 (I ) 19-23 ( 1) 2 1-23 (I)
Medi ter- 12-I S (2) ()6-()8 (2)
r anean 1S·I7 (I ) £»t-14 ( I)
&: East 14-18 ( 2)
A frica 18-20 (3)

20-2 1 ( 2)
21·23 (I)
23-01 ( 2) I0 1-02( 1)

w est &: 13·14 ( I)- 02-06 ( I) 20-23 (1 ) '-oo-o:! (I)
Central 14-16 ( 2)- ~ (2) 23·02 ( 2)
A frica 16-17 ( I) - M -13 ( I) 02-03 ( 1)

07-M ( I) n.is (2 )
09- 11 ( 2) IS· 17 ( 4)
11-14 (3 ) 17-20 (3)
14-16 ( 4) 20-21 ( 2)
16- 17 ( 2) 2 1·23 (I )
17-18 (l ) 23-02 ( 2)

So uth 11-13 (I )- 07- 14 (I) 20-22 ( I) 22-00 (1)
Afr ica 0""1- 10 ( I ) 14· 15 ( 2) 22-00 (2 )

10- 11 (2) 1S-17 (3) 00-02 (1)
1!-t:! (3 ) 17-18 (2)
12- 14 ( 4 ) 18·20 ( I)
14-15 (2) 00-01(1 )
IS-17 I I ) Ol-OJ ( 2)

03-04 (I )

Central M - IO ( I ) 0f>-09 ( I) 04-06 ( I) N il
A d a 19-21 (l) 19·22 (I) 18-20 (1 )

intense spo radic-E ionization. 6 meter "two-hop"
openings may bc possible up 10 d istances of ap­
proximatcly 2600 miles. with some 2 meter open­
ings a lso possible over distances ranging between
1000 and 1400 miles.

During periods of io nospheric disturbances it
is often possible to reflec t 6 and 2 meter signals
(rom the ionosphere for distances ra nging up­
wards to approximately 1000 miles. The reflec­
tions take place from intense ionization asso­
cia ted with auroral dis plays which usuall y occur
d uring d isturbed periods. Check the "Last M in­
ute Forecast" appearing at the beginning of this
column for the periods that are expected to be
below normal o r disturbed during Au gust.

Sun spot Cycle

The Swiss Federal Observatory at Zurich re­
ports a monthly sunspot number o f 44 for May.
1966. This results in a 12-month smoothed sun­
spot number, upon which the sunspot cycle is
based. o f 22. centered o n November. 1965. A
smoothed sunspot number o f 46 is predicted for
Au gust. 1966 as solar act ivity continues to in­
crease at a somewhat more rapid pace than
ear lie r during the cycle. 73, George. W3ASK

CQ DX PROPAGATION CHARTS

AUGUST & SEPTEMBER 1966
Time Zone: EST (24-Hour Time)

E ASTERN USA To:
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ZipSta te

Tom Kneitel, K2AES, hos dug ur
158 more electronic projects aimed
at making life in ham radio a snap.
Included in Volume 11 of the Elec­
tronic Circuits Ha ndbook are trans­
mitters (1 watt to a kilowatt), re­
ceivers, power supplies, modulation
devices, test gear, QRM killers, modi­
fications to commercial gear, moni­
tors-o il this plus 0 speciol odded
BIG VHF section. There's something
here for every band from 160 meters
to 1296 mc/sl Keep it oround the
shock to get you out 6f thot sudden
panic when the radio store is closed
ond 011 you con rely upon is the
overflowing junk box. How many
books will give you a poor man's 40
or 80 meter transmitter while simul­
taneously solving the problem of
whot to do with tho t 117N7GT thot
you've hod lying around for 9 years?

Quick, send $3 ond we'll rush you
an early copy of Electronic Circuits
Hondbook, Vol. 11•

Volume I was a sellout.
Here's your chance to get in
on the follow-up to the Elec­
tronic Circuits Handbook!

Address _

City

COWAN PUBLISHING CORP., BOOK DIVISION
14 Vandervente r Avenue
Port Washington , i.r., N.Y . 1 1050

Gentlemen: Enclosed is $ for copy{ie s)
of the brand new ELECTRONIC CIRCU ITS HANDBOOK,
Volume II . Please rush me one of the fi rst copie s hot off
the pressl
*New York City and Stoh, residents must add sales tOIt opplicoble to
you, area .

Name , Call _

.--------- --------------------------------------.

August, 1966 • CO • B9
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f ig . l -A pr.ctical FET cry,tal oscillator for 7 mc u,ing
the 2N2601. Port J of on excellent three port article
a ll about feY's (Fie ld Effect Tra n, i,tors) appears in

thi , bsce .

country. I have chosen this set because it has 5
bands. 2000 watts PEP input power and a vari ­
able pi network. Any recommendations?"

A couple. I hope you arc going where you arc
allo w('t/ to orcrutc-c-bcncr check.. this. Next . if
you can opera te. you will have 10 observe trans­
miller power limitat ions. I would suggest you
lake along an auto-transformer and even pos­
sibly an a,c, vo ltage regulator for you will en­
counte r various line voltages and various levels
of line voltage regulation.
lIarn Sate llite Channcl- "Why doesn't the A RRL
get into the forthcoming communications satel­
lite picture? I understand that in additio n to
sate lli tes we now have in space. within five years
there will be a large number of commercial
sate llites in o peration. What . have in mind is for
the AR RL and other national radio amateur
radio societ ies to provide a 2 mete r relay channe l
through subscriptions in one of the satel lites .
What are your ideas'! Some of my friends say
I'm 'off my rocker'...

well, let me tell you. your idea is not as "far
OUl" as your friend s think. \Vith the proper
amount o f money (through subscriptions from
the ham populace throughout the world) chan­
nels cou ld be rented-perhaps not for 2 meters
hut for other bands in the s.h.I. regions. Let us
hope that the "brains" and "doers" work out the
details and carryon from here, The possibilities
a re limitless.
Apache Cnnvers ion-." ! have a Heath Apache
transmitter which I would like to rebuild for
higher power. w hat I have in mind is to remove
the a.m. specch and modulating components, put
in 8122 final lubes and beef up the power supply
but still retain the power supply and continue to
use my 58·10 s.s.b. exciter. What do you think?"

I think you have an overly ambitious project.
What yo u would like to do ClI" be done. but
you would also have to replace final tuned cir­
cuits, use an outboard power supply for the
8122"s (which will give you 1000 watts c.w, or
2000 walls PEP s.s.b. input ) and make a number
of other changes. You lack space for an inte­
grated unit.
Drift and RITV- " I recently acquired a used
RITV setup. After hooking it up I made a few
short contacts and had a lot of fun. La te r on I
contacted a friend of mine and he had no troub le
receiving me but I had a terrible time keeping
his signals tuned in. ~f y rece iver is a late model

HAM
CLINIC

Questions

Marine 1\Jobile- "] just acquired a new boat (24
footer ) in which I plan to install my newly ac­
quired Galaxy V transceiver. Any suggest ions
that will help me on installation, o pera tion,

1"etc..
Yes. First pick a good comfortable operating

location. You might consider usin g two locations
--one in the cabin and o ne o n deck- the latter
for those calm balmy days. Next. use a good
vert ica l antenna located as far away from the
engine as possible. then make sure you have a
good copper ground plate. Before the set is
mounted (preferably on rubber shock mounts).
connect it and make checks for igniti on noise.
You may have to do some specia l igniti on sup­
pression work before the set o perates properly.
I would suggest that you install bot h a.c, and d.c.
supplies. because when the boat is at dock. a .c.
power is genera lly available. Do cover your set
with a plastic covering when it is not in use­
this will help to min imize corrosion.
Halliernfters SR·2000- "I plan to buy a new Hal­
licrafters SR-2000 transceiver to take with me o n
a 3 year job assignment in a South American

»c/o CQ. 14 Vanderventer Ave.• Po rt w asntnsron, LI.•
N.Y.

H AM CLIN IC is a free techn ical quest ion and a nswer
service p rov ided exclusively by CQ. Every a ttempt is
made 10 a nswe r e ach reader's quest ion as promptly
and accurately as possible. Occasionally. even HAM

CLI N IC is stum ped. but it ra rely ha ppens. Readers are
requested to enclose a stamped. ~.I( addressed ~n­

velo pe with their questions, to faci litate fast re~l ll~s.

For extra fa st se rvi ce, wr ite d irect ly to : Ha m Cli nic,
c/ o Chuck Schauers. W 6QLV. 4 Lutzetmaue St r.•
Luzer n, Swit zerland . Enclose two I Re's. N ormal in­
quiries : lI a m Clinic . c/o CQ. 14 v anderventer Ave.•
Pori wesn tnaion . LI .• N .Y. 11050.

T
il E questions and answers you
see in H AM C LINIC are those
glea ned from your letters and

cards. Your confide nce is respected so
we print no names or calls.

\Vc se lect questions for publ ication
on the basis of possible overall genera l

interest. \Vhen we receive the same question
from more than 10 readers and the question has
not appeared be fore we give it publication pri­
ority.

Make your quest ions brief and to the point
hut include sufficient background information so
that we can answer propcrly--espccially ques­
tions on troubleshooting.

CHARLES J. SCHAUERS,* W 6QLV

90 • CO • August, 1966



a nd seems stable enough for s.s.b . voice. \Vhat
sho uld I check?"

First check yo ur receiver again for freq uency
drif t. Next . avk your friend tu check his tra ns­
nut te r frcquc ncy lhi ft. If you a rc u:)ing a.I.c.
t w hich I doubt ) in your rece iving !>CIUp. c heck
this. Overheated components (eve n low Ire­
quency o nes) will cause d rift ,
S1o rinJ: Tape-,"! underst and that when m agnet ic
recording tape (reels ) are stacked o n o ne an­
o ther that there is the possibility of one reel
mag netizing a nother. Is this true?"

No. Recorded ta pe should not be stored near
a .c. or d .c. magnet ic sources. however. Ask yo ur
informants what ha ppens whe n a ta pe contains
two or m ore recorded c han nels! Th ese do not
magnetize each other.
I'ET Cr)'~1 :tI OscilhI1or- "Please publish a cir­
c uit using a Siliconix 1N2608 field effect tra n­
sisto r (FET) given to me by a friend. I need
such an oscillator that will o pera te at 7 me."

See fig. I. This osci llator will work well. Be
sure to keep a ll connecting leads as short as pos­
s ib le . The coil ca n be air-wound or a permeabil­
ity tuned unit. If desired. the luning capacito r
can be a vari able unit and the va lue o f the coil
fixed. The a mount o f r.f. o utput will depend on
the crystal (activi ty ) a nd the voltages used .
GI'R·90 and ~IR-~-" I have a used T~ I C GPR­
90 receiver and a MSR-4 s.s.b. adapter. I note
that when used together that I hear a hi gh fre­
quency whistle. even with the G P R-90 r.I. and
a.f. ga ins turned down all the way. I do not hear
the whistle whe n using the G PR-90 a lone. What
cooks?"

Whe n the MSR-4 is connected to the G P R-90
it is connected 10 the la tter 's U . output and the
G P R-90's a.f. output is usua lly (wrongly ) left
unterminated. This lack of termination causes
the G P R-90 a.f. amplifier to oscilla te at a super­
so nic frequency. This then enters the ~ISR·4

a nd a ppea rs in the spea ke r connected to it as an
a ud io whistle. T o cure th is, simply terminate
the GPR-90's a.I. o utput speaker terminals with
a 1 watt , 4 ohm resist or.
K07 Tube Ftuorescence-,"! have an a.m. trans­
miller which uses two 807's as modulators. I note
that there is a purplish g low in each tube on the
inside of the glass bulb. The transmitter works
ok but I a m worried a bout the glow. what is the

,"answer.
Nothing to worry a bo ut as this seems to be

common wit h many 807 tu bes a nd is a problem
of glass chemistry. The cond ition is not due to
gas. G as is indicated when the glow is close to
and be twee n tube elements. The glow you see is
due to glass fluorescence ca used by stra y e lec­
tronic bombardment.
Vert ica l Radlals-,"! ordered and received a n in­
expensive vertical antenna. The instructions with
it do not mention rad ials at all. Should I install
them o r not1"

Yes. if you are so inclined. Six or eight wires
twice the length o f the vertical ca n be installed
in sha llow trenches a nd )'OU will no te improved
performance.

.t
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Fig. 2-Suggested rewiring for a telephone hand set
with a p ush-fa-folk switch, for use with amateur eq uip ­

ment.

Surplus Queries-H AM CLIN IC has sto pped col­
leering info rm at io n on surplus eq uipment fo r a
num ber of rea so ns. We suggest that yo u direct
your queries to the S URI>lUS SII>ELlGIlT editor
rather than to us on late equipment.
Article References-ew e have assumed in the past
that when we receive 10 or so queries bee
above ) asking for art icle references on the same
subject that even more hams a re interested so
we researched the data a nd presented it in the
co lum n. As a resu lt. a numbe r o f hams who
wanted the dat a com plai ned that some o f o ur
references were uno btainable, so we will not
publish this kind o f information in the future.
For info rmat io n on back articles please write
to the editors o f the m agazines involved. If they
ca nnot help you then write to HAM C LINIC a s a
last resort,
Novice Ques1ions- "( a m a Novice but I see litt le
usa ble information published in the magazines.
T he information I see is us ua lly who has what r ig
and works who. or else is way above o ur heads.
How about publ ish ing some q uestions from
Novices for a change?"

See next month's colum n- it will be devoted
to the Novice. Three o f the questions above were
supplied by ovlces. I believe H AM C LINIC helps
more Novices than it does E xtra class hams. \Ve
a ll have problems from the simple to the ex­
tremely complicated a nd no o ne has all the
a nswe rs. If you a re a Novice. ge nt le reader, write
to us if )'OU th ink we can help you.
Backlash in Dials- SX·2Kt\ . etc.c-"! recently ac­
quired a n o ld SX-28A rece iver and have a lot o f
trouble with backlash with the di al s {tuning
mechanism )-any suggestions?'

If that receiver has been used a great deal no
doubt there has been a lot of wear and sho rt of
replaci ng complete tuning mechanisms there is
lill ie you ca n do. New gea rs (in some tuni ng
assemblies) will so lve the backla sh problem. but
in others using pinch (friction) ri m type d ri ve
assemblies pa rts replacement can be a problem.
Quick Diode C hcck- "What is a good quick wa y
to check a power diode?"

This is a question from a Novice. A good ohm­
meter when connected 10 the power diode will
show a very low reading in one direction and a
hi!!h reading in the o the r d irection. A sho rted
d iode will show a very low read in g in both direc­
tions. An o pe n d iode will give an infin ite reading.
T o match d iodes (approximate ly) choose diodes

[Colll illllrtl 011 pil!!r JOJ]
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BY GOR DO N E LIOT W HITE·

A
I promised last month, this column wilt
be a roundup o f surplus Radio te lc printc r
conve rte rs. I deal! with the Boehme S-C

in July. a nd will now look ;'11 the AN /FCC-3 a nd
some o f the milita ry and commerc ia l un its be­
co ming common on the surplus circuit. Wh ile
RTTY'crs ca n still build better terminal unit s
than they can buy, it is o fte n handy 10 pick up
a read y-to-go converter to lise for testin g, or
as a first un it when yo u arc just beginning RTfY.

I warned in the J ul y colum n to stay away from
tim e-division m il /l i p /ex uni ts. a wa rnin g I wa nt
to repeat. I went to q ui te a bit o f trouble !'>OIl1C

time back to co llec t a beaut iful huge rack of
A I FGC-5 equipment. The book was not im ­
mediate ly avai lable. and when I finall y got a
manua l I nearly cried. I had a fairl y nice oscil ­
loscope, but the rest o f the beast Was wo rthless
exce pt as a six foot tall junk box.

To paraphrase the handbook. the FGC-5 sys­
tem uses a transmitter section which detects
ITV stop-start signa ls. sto res them. adds a sixth
code e lement. actuating an electronic univ ibrator
which transfers the signa l to a ve ry acc uratel y
ca librated distributor. in effect sam pli ng each
signa l pulse. and taking a small percentage of
the signal. then goi ng o n to the ne xt channel
and sampl ing it. and so o n. Ordinary RITV
signals cannot be hand led by the system. as
ce rta in pulses in each cha racte r a re added and
subtracted by the multiplexing process.

T ime-division multiplex is com monly used by
the te lephone companies for certain long-haul
circuits suc h as unde rsea cab les where voice
traffic is ca rried . The ear cannot detect the fac t
that it is hearing o nly hits o f the voice on the
othe r end. You may have hea rd "flutter" or sim­
ilar distort ions on long-distance lines: this is
probably a bad ly-adjusted m ultiplex ing fa~llt .

While it is certai nly a useful method of putting
several lTY c hannels into a sing le circ uit. its
com plexity makes it a bit t ricky fo r the mili ta ry.
and useless to the amateur.

The FGC-5 was built by Telet ype Corp.. pa rt
of A. T. & T .. and is probably an ada ptatio n o f
some phone company gear,

As far as I know now. a majorit y of the m ulti ­
plexi ng o n tact ical milita ry circuits uses the
simpler frequency-division method. Narro~~

shift frequenc y shi ft ke yin g is used. and the dif­
ferent audio tones simply combined as ei ther an
a. m. or f .m. signal which is d ivided at the re­
ceiving end by very sharp filterin g systems, Vt~U

might have ei ght 85 -cyc le channe ls 10 an audio
handwid th reac hing fro m 3H2 .5 to 1657.5 c .p.s.

. 5716 N . Kin jZ ' !t lI ilfhway. Ale xandria , Virginia 223U3.
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in a ty pical a pplica tion. in thi s case the ANI
FCC-3.

Of course computer techniques a rc coming
a long. The new Autodin. or a utomat ic digital
termina ls for the Defense Com m unication
Agency will store TTY traffic . encode it for se ­
curity . a nd transmit it in bursts a t 3.000 words
per mi nute. T he com panion A utovon. for voice
ci rc uits. will someday do the same for voice
messages, event uall y usin g pulse modulation to
"digita lize" voice t ra ffic. For the present how­
ever. Autovon uses co nve ntiona l vo ice tech­
niques. One wonders how digitalized voice will
sound . Ce rtai nly the "b urst" technique would be
impract ical there.

But I di gress. Stay away from the A ' I UGC-3.
another time-division unit.

The C V-2 is a facsimile rece ivin g converter.
so is the C V-172 (NavShips 9 1394) and the
KY-44 is a FAX transmitt in g ke yer. Not much
use for RITY.

T he C V-57 is a very nice i.I. ty pe R'F'l'Y con­
verter. II usua lly comes in a rack with two con­
vcncrs and the C ~I- 1 4 comparato r. for double
diversit y ope ration. T his system is known as the
AN /U RA-6 {NavShips manual 9 1355). It re­
quires an input from a rece iver i .f. fa ll ing in
the 395-470 kc range. although I have operated
a C V-57 sa tisfactori ly with 500 kc a nd lOO kc
in puts. You must tunc the input sect ion to o~r­

ate with your receiver. a fairl y sim ple ope rat ion.
The conve rte r "co nve rts" the incoming re ­

cc ive r i.f. down to 40 kc for 1I'.e in the di scrim­
ina to r portion of the terminal . so tuning-up
means you have to adjust the C V-57's local
osci llator 40 kc above o r below the i.f . of your
part icular rece iver.

T he C V-7 1 is ide ntical to the C V-57 but is
designed for an i .f. input in the 47.5 to 52.5 kc
band. Many of these converters bear the C V-57
tag. but a look inside wi ll revea l the low i .f. in­
put sectio n. T he entire low-ba nd setup is known
<IS A N / URA-7. Same NavShips handbook num­
ber.

T he converter operates off 11 7 volts a .c.. and
has a built-in monitor scope with the nippin g­
line displa y that I, personally. prefer to the +
pattern. You must provide a local loop d.c,
supply for the C V-57. and C V-7 1. The y have
the usual high-low. wide-narrow. tu ne-o perate .
normal -reverse contro ls. The converters and the
comparators use the same keyer module. but
the power supply unit s <Ire I/Of interchangeable .
T he ke yers also put o ut o n-olT keyed aud io tones
tha t are not ge ne ra lly used by a mate urs. but at
least have some value in tunc-up and testing.

T he C V-60 is the a udio version of the U RA ­
line . This unit looks identica l to the C V-57 and
the C V-7 1. but takes a n a udio tone input. It will
accept shifts from 10 cycles to 1.000 c. p.s. Con­
tro is are much like the i.I. un its. So is the mon­
itor scope. The diversity system is the AN/ URA~

8, and it uses the C~t - t 4 com parator as well
(strapped inte rna lly for audio or i.f. as re­
quired) . T he NavShi ps number is 91339.

The CV-H9 is the aud io converter un it in the
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SURPLUS WANTED

BRAND NEW CATALOG

T he brand new "Green Sheet" is hot o ff
the press, chock full of bargains a nd great
buys. Best Prices on tubes of a ll kinds.
Send !Or for postage a nd handling.
H ams, come in a nd browse. W e'll be
closed for vacation the last two weeks
of July.

BARRY ELECTRO NICS CORP.
512 BrOGdwClY, New York, N . Y, 10012

Phone 212 WA 5_7000

Surplus communication and test equipment
AN/GRC·3, 4, 5, 6, 1, 8, 10, 19, 26, 21, 46, VRC·12
AN/ PRC.,ll, 9, 10, 25
Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes
Communicati ons: ANITRC·I, 24, 35, 36
R. cei"rs, AN/APR-9, 13, 14, R-388A, R-214, R·390A, R·391, R·392, ete,
Indicators, 10.250, 251 , 381, 251A, ete,
Aircraft, AN/ARC-21, 34, 38, 44, 52, 55, 51, 13, 84

AN/ARN·14, 59, 61 , 10
AN/APS-42, 81
AN/APN-3 , AN / CPN-2A, AN/APN-84

Also: Tektronix, Hewlett Packard, Boonton, and General Rad io
equ ipment, etc.

$295.00
120.00

Wo rl d 's " BES T BU YS "
in GOV'T. SURPLUS

Ele ctro n ic Eq u ipm en f

Special sale

Electron tubes and
semiconductors

SP·600 Receiver
4CXIOOOA-N. w

Most any ty pe or quantity
Rece ivine:, transmitting, special
purpose, magnetrons, klystrons
We will make yo u an immediate

offer in cash.

LIBERTY ELECTRONICS WANTS TO BUY FOR CASH

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212 · 925· 6000

"'"r (urlh.. r in (u,nu,t illn . check n um! ...r :i2, lin III<,U' I IO

FAIR RADIO SALES
P,O, Box 110S • LIMA, OHIO • 45802

Augud, 1966 • CQ • 93

~!
CRYSTALS

BUY NOW - While They Last!
RECEIVERS: BC-453 - BC-454 -

BC-455 - BC-603 - BC-348
TRANSM m ERS: BC-457 /T·20 - BC-4S8 - BC-696! Also:
BC-456 MODULATOR; aC-221 FREQ. METER - Man y.
Many ot h ersl Send today for new li st . For CATALOG.
send 25~ (coin or stam ps) & receive SO¢ Credit on your
orderl Add ress Dept . CQ.

r- LARGEST SELECTION IN UNITED STATES
I AT LOWEST PRICES - 48 HR. DELIVERY

Thousands of frequencies In stock.
Types include HC6/U, HC18/U ,
FT-241 . FT·243. FT·I71, etc.
Send l O¢ for tatalol wi th oscllla lor
circuits. Refunded on first order.

240QA Cl}stal Dr., Fort Myers, Fla. 33901



Fig. 1-Front view of AN / FCe·3 r~celvlng

converters R·525 through R·536. The TH·
21 /ue connrter.keyer Iooh much lik e the
fCC-3, and uses many of the some ccmpc-

nents.

The C V- 115 /U RR is a very nice i.f. type con­
ve rter, designed for a 455 kc input. This unit b a
com pa nio n to the R-392/ UR R receiver, a ru g­
ged ized Collins digital-tuned set very similar to
the beautiful R-390-A / URR. The R-392 uses 2H
volts for both filaments and B+ , and both the
receiver and the C V- 115 are bui lt into heav y
waterproofed sq uare al umi num cases for usc in
combat situations.

The C V- 115 wi ll accept Lf. inputs ranging be­
yond 450 and 510 kc, It will copy shifts from 15U
to I ,UOO cycles, and according to the book. re­
quires 11 7 volt a.c. power. Hoffma n Labs COl

$2200 each for these beauties. The T M is number
J 1 -5010~ 5. The unit weighs 40 pounds.

The C V- 116 is a rack-mounted unit, o bvious ly
a compa nion to the R-39U recei ver. Also built
by Hoffman, it is not as ru ggedized. as the C V­
11 5 a nd cost a few dollars less. It wei ghs 65
pounds, a nd is normally insta lled as part o f the
AN /FRR-38 system.

The C V- 116 requires 11 7 vo lt a.c. power, and
can opera te either in diversity, from two receiv­
ers, or in sing le-cha nne l mode. It has input and
di scriminator current meters. but no scope pres­
entation. The book is T M 11-2241. T his con­
verter requires i.f. inputs in the 450-510 kc area
(a ltho ugh it can be tuned a li tt le h ighe r or lower
than that).

This unit is basically much like the U RA· 7
systems. in that it accepts the i.I. at, sa y, 455 kc.
a nd converts the signa l 10 a lower frequency,
in th is case 50 kc for cha nnel A and 29.3 kc
for cha nnel B. T he local osc illator can be either
varia bly tuned o r crysta l contro lled . In v.f.c,
mode a motor-driven ca pacitor provides auto ­
matic frequency control. The converter provides
markhold in case the ca rrier is lost in both chan­
nels. As far as I can determine the circuit is
more complex but basicall y no better than the
C V-57. C M- 14 setup o f the URA-7.

The C V- 157 is also a compa nion to the R-390
receiver. hut is strict ly a single sideba nd con­
verter, not a n RTI'Y terminal. This is. inciden­
tall y, the most complex single chassis I have ever
see n. It wei ghs IO-t pounds and must have 90
tubes in it. It has 20 front panel contro ls. two
meters. ami must be impossib le to repai r if it
ever goes o n the b link. I shudder to th ink of it
bei ng "fi xed" in some jungle signa l sho p. The
converte r has a n associated power supply in a n
at tached rack beneath the main chassis.

The C V-205 is the a larm unit of the o ld ANI
FGC-I set which has been described in past RITV

columns. As far a s I ca n S:IY (he FGC-I must
he used as an e ntire syste m. a ll 425 pound.. of it
in n seven-foot rack. T he system ca n he sci for
xsn cycle ,hift or. for low-frequency 1I...c" in tbc

[email/lied 01/ paee 97)
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AN /URA·8-A and · B set. The C V-89 is a lmost
identica l to the CV·60 as far as the circuit is
concerned. but in some ways it is a litt le nicer
in details such as finish. The monitor scope is in
the center of the 4 X 19 inch front panel and
there is a variable shift control. I do not believe
either the CV-60 or the C V-89 is actually "bet­
ter" o n the air. I find the CV-57 is as good as the
a ud io types at least fo llowing a good receiver
such as the Collins' R·390-A / URR which has
good selectivity curves. The i.f. type converter
docs away with b.Lo. drift problems at any rate.
The CV-57 and CV-7 J un its both include auto­
matic frequency conlrol circuits. The C V-89
books. NavShips 9 1278. is very sca rce .

The URA-8-A system has a slightly different
com para tor, nomenclature C M·22 but it does
the sa me job as the C M- 14.

One other point: the URA-6, -7 and -8 systems
II~ the IZ2 rectifie r tube in the power supply
section. This is a n extremely fra gile d iode, it
costs about $5 in surplus. a nd has no pract ical
substit ution. Yo u might use a high p.i.v. si licon.
The IZ2 is rated at 15.000 volts however.

As was pointed o ut in the RTTY column a few
years back, you can get low-impedance i.f. volt­
tage from your receiver by winding about 30
turns of #24 enameled wire around the last i.f.
transformer wi nding. Ground one end and ta ke
yo ur i.f. off the other. Yo u ma y have to touch
up that last i .f. trimmer after you put the shie ld
ca n back in place. This is a 20 minute job on
most receivers and should n't a ffect the trade-in
if you do a nice job: put a BNC female con­
nector o n the rea r pa nel o f the se t fo r a pro­
fessional-looking job. A ca thode-follower is
be tter, but Ihe CV-57 will work very well with
the i.f. taken as indica ted above. I have modi­
fied two Super Pro's this wa y and have had no
regrets. You may notice a s light loss in gai n
when the converter is attached. hut increasing
the aud io on most receivers will compensate
nicely.

The CV-621U is a relat ivel y st raightforward
co nverte r for FSK o r make-and -break keying.
It is q uite s im ilar to the Boe hme 5-C we de­
sc ribed la st mo nth. both in operation ami in
phys ica l appea rance . T his unit was made by
Radio Freque ncy Laboratories of Boonton. N.J.
The manua l is A rm y 'I ~1 11-5524.

The C V-6 2 weighs in at 60 pounds. and cost
the govern ment $8.60 a pound . The uni t includes
a scope monitor a nd o perates off 11 7 vo lts a.c.
power. It requires 600 o hm a udio a nd will ac­
ce pt inputs from two receivers for d iversity work.

The C V-RI "co nve rter" is pa rt of the ,\ I
F(j(,,-5 system. wh ich a.. I 'a)'. is relatively usc­
less 10 the amateur. "l he C V ·t) ,J i, the rccctvme
e nd of the FC G -S. Forget it .

9 4 • CO • Augu.st . 19 b6



SUMMER SALE
T RANSM ITTERS e; RECEIVERS

0 11 Con,lmlll'n
10 ) ltd. &00 \ ' . ..... 1 1.00
t )Ud. 1000 v. . 7~

t '" rd. MO v. .50
25 )Ud . ~ oo v. 1.)(1
_i / 5 "' fd . ~nn v. 1.00

~; Imrol)· tl e C'ond.
!Jltl/O li M. · 1%\' SL OO
6(100 )ltd. - 10 \' ................ •75
1'11I0 " Ud. Ill\" _... •75
250 M M . UO \ · _ 1.50

~ "lfd . 1i1lO \ · . . 75

SIGNAL GENERATORS

TEST EQUIPMENT

(' lt~I · ;!",( '. I II "" · ;;0 mr. • llh I. w,k A: A _ _ nso.on
O eneral lI a ,1I0 1' · 1>2;!-A . 5ll - IUII Int 75 .00
Marw nl I UIl · II17. :1 -4 mr . ~i IlHlam ..nh l ~'n·'I 45 .00
~: 1 1'O IIw,l..t :I:!:!. 150 ke - 10:! me 20 .00
" lod ll'l 1-1 :! 6. 15 -211 me & 11ln -230 m 25.00
M",le l I. An. 2100 ·:!HOU me. li ke n M\- _ 35 .00
M",llI' l I _ ~o '! . ~. " l. 1.!t·t .to m IH- t .", h' '', 35 .00

20 .00....
14.00....
20 .00

20 .00
12.00

20 .00
IS .OO....

25.00

40 .00
25 .00..............
11.00
11.00
20 .00
25.00" ..
" ..
15.00
14.00
24 .00
35.00
19.00
55 .00
n .oo
29 .00
11 .00....
12.00
IS.OO........
8 .00

15.00.......
18.00
25 .00
25.00
2<1 .00....
12.00
IS.OO....
7.00

29 .00"'...

1'<»1-", ' UIJPIy 1'''-"iI. 3UOO \ · .cr-300 fIla , •... I 11.00
IW .\ 10 · 1J/:r;Q1. ~O \' · 400 m• . 4:!9 " -%40 m• . IKO \" ·!~O

11I1. 11'10" -88 m. 6< n \' . b rand n<"ll' In cntft. App roll.
100' _ _._ _..•_ _ _.._ _.._._ .._..... 35.00

": Imae 51· 1410 . I n -.I)(o 0/1" I U\'". Ae. • UO fH' ~23 \' -10 ml
400 \" . or see \' . 175 ID• ..._ _ _ _._._ _ _ _

U. hrork J>~ · ln . IU ' -. a e. 33O\· · 2~0 m• .._._ _ .
~: tm.e S'·. Input, !i'>O ,·~o rna _.•.._ _ _ .
.vmeee 1':-1 · 3. sno v . - 150 rna.• 300\' - 100 ml : U \' - 3 Amp.,

or 11.3 v , 4 Amp _.......... ............................. 20 .00
T ..I('t n1ll' . uPPlY ItA · S1 . 115" AC 10115" . HC 9.00
Lalll h,I, 1'~ - :l3 . r ..,wl. t I, 101l · 2no \' . _:lllO m. fl\' . ( :'I'

5 AJU p. . _ _ _ .
~ulJpb th. n h. GOO\' & 400 V , 200 rna _ .
1I. mrntr luml. ~u l, ee - t -rc, 115" . AC ,uppi)' .
T l ':-I 12" . d~·n.mot.... IUI,p17 400" , 1110 ml !20 " .• 106 m.
1~-:'\","lII eo 6 v . Altnn.lor _ _ _ .
:-:uppb. 500 \'-! 1I0 rna . 310\'.- 1110 m.: U \' -% Amp.. 1~\'.

I~ I I I . n_ _ _..•._ __.__. _ _ _....•.........
:-:npp i)' · ..U.... r 1130"·%30 m• . or 9OIJ · ' -300 m ...
l..mMI :t.!M. ! OO·32 5\ ·.-:r-5 \'. -3oo m• .• " .3 \ ' . n . 5

.\ mp. A fl .3 \· . f 'T.•5 Amp. .•........ .._ .•....._...•...._..

MISCELLANEOUS

I I . J . II . V" 'h9 Ila nl(l ,,« . : lI ulp. lI r.o.1 n..,,· It ·..lnr
10 · :1 11 liI: .r. -f;lll . OU llKl'llla lur 111 · 30 k .r I IS.OO

I>rh"er -A mpll ll("r 22 , 211 k.e SlO .oo All 3 fo r 50 .00

POWER SUPPLIES

2S~' requn t f'd . hh ("' Ull onlen . T o amid tI..l.,. ,,1 lu t1k' I..nt
PoOIIaIe. hal . "", .11I to.. r ..lur......l. "' fl lt II .... ' ''.I !.

WANTEO - I 'uou l. r .\ m.tetl r t:'1 u l" m"" I. 1..~1 .... ul l' '''''',1 ,\ 4''It! •
.....1 " . ",1. O l~r m.k... ('>f)f\<lltlon .0.1 Ilr lr.. f..r l ta ,I..ln or ...d1.

s.e_d for Ir.... blrulo bull rtin

.·\ 11 llll' rrha rHlhe . uar. nl-.l to I>t' .. r" " ",,,·nl.-.1. I ·rll·r . If r
h.~ P<.I on 1.... 1 ra lue fo r Quirk n il'. \\'hMI "r.lnl". a h .. ......md
. ml Ih lrt! ('hnl re If poo. I"I ", In rile 0( . ".·k . "''". . .....

l'h.-e m..l ..e. T ec hlHlhlJ:7 l o. t . ("0. 320- AII .
W. tlmel r r ~prtJT 11 10. 200 oh m opll'r.t!on .
IIru. h. mod..1 0 .\ · 1. r fOl"Ord ln« .mpUn..r _
•·ountln« r. l r ('(IffiPUll"I" . n ..rk lf>7 . model IBOO .•._ .
'~{"I. *.I..r . Mark 13. ) l od ..1 3 _ ..•._ _ .•.._ _ ..•..•..
~·rf'fl . )1"1« . 100 . n .,,; ml'.. IW 83 '1-A __ _.__._._.
W. ' ''''r lM' 0 1('. . m",1f01 1" 30 . 145-%:\."; me .__ __._ _ .
~ l fC. f1f'U. 1-130 -A. • 100 _1:1."; me _ _ _ _.._..
H . F . n~lr..e, IIAY.. . l! ~O ·!OOO KC ~ I.rln _ .
"' Iul.lor. n{"A -~11 l!25tt'i . 3U-~ Il."; ••11 .
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BRAND NEW PARTS
l " h""..n \·ar la h l.. I rnllll-t< or . 2:!1l ...r l .... 1 "W ..
Il lowll'r . 1t" l rOll . III'r l" 320 ' ,\ :-1 . 115 \ ' . 11". '-7 <luI)·
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~·II . Tr. ndurm..r A.4 " -41.6 Amp. & 4I.1Y · 3.5 .\
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T raDifor lll..r . I·r l . 5000 ohm. S f'r . -5{lO ohm mll,hl la lnr .
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...tUl SO; ~OO wall• .._..... __.._ _._.._. _. "._.•....
It..d IIOl"' % 01" ! _5 oIun : snu ••u _..__ . .
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ALGERADIO ELECTRONICS CO. •
37 Gr e enwich Stree t
H empstead, N.Y. 11550
Phone: 5 16 IV 9-0808

t ' o r (u rthll' r in(ornUtti"n , ~hw:k n umber 17. on 1.1I1Ir 11 0
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KED ON SKY HOOKS?

CHECK THESE FEATURES

Here's your chance

to get an early copy of

the latest addition to

CO's famous

ANTENNA ROUNDUP

series. Volume"

covers antennas

spanning frequencies
between

10 cps and 2450 me.

•

• 10 BIG theory features!

• 10 WILD low bond ve rticals to build!

• 20 DB MAKING low bond hori zontals a nd bea ms 10 buildI

• 20 SMASHINGlY GOOD antennas to build for VHFI

• 9 CU NNINGLY CLEVER fea tures o n towe r construction, coax, switching. etc.!

• 23 OTHER constructio n pro jects covering a ntennas for CB base and mobile use.
for use o n the sho rtwave broadca sting bands, e tc.

• 92 ARTICLES in a ll, covering longwi res and d ipo le s right up to 17 e lement super
giants and Sterba Curtain arrays!

You can have this in formation for less than 4 .348( per feature!

YES- THE ANTENNA RO UNDUP, Volume II . is now availa ble. Copies are being shipped on
a rush basis! You con have you r dreom o ntenna in a few days. Get your copy by sending $4
for you r postpa id copy- DO IT NOW !

•

Name

Addre ss _

City State

, Coll _

PRICE: $4.00 ':'

SEND
YOUR ORDER

NOWl
96 • CO • Aug us t, 1966



"Beamed-Power"ANTENNAS,UBALUNS"
I. V. KITS and ROTATOR SYSTEMS!

You, too-can enjoy World renown TELREX
performance and value I Send for PL67 tech
da t a a nd pricing Catalog, describing the
World's most popular communication anten­
nas, rotator-selsyn-indica tor systems a nd ae­
cesscries ! Expanded data sheets, including
your favorite band, also available.

Use, is one of t he most dependable
t estim onials of endorsement. l!!d Telrex

products are In use in 135 Lands
For f urthe r information.

SINCE
1921

ebeek n umber

COMMU NICATION SYSTEMS

rex LABORATORIES
ASBURY PARK, NEW JERSEY 07112. U. S. A.
34. on p ag e 110

Surplus Uru", page 94]
10-600 kc spectrum. to 170 c.p.s. FSK. This is a
beauti ful d iversit y terminal if you have the room.

The AN / U RA-1 7 converter set has replaced
the earlier U RA's in the Navy. It uses the CV­
483 converter which is a transistorized version
of the CV-89. The unit looks a little like the C V­
89. and has a sma ll meter monitor. The U RA- 17
book is NavSh ips 94028. This ough t to be a very
nice unit.

The F RA-4 is an i.f. type converter. capable
o f accepting three diversit y inputs a nd combin­
ing them into a single printer channel. It is de­
signed for a 50 kc i.f.

The F RA components are compara tor CM ·26
a nd kc yer KY-60. The NavSh ips book is 94196.
I understand these have been converted in some
instances to aud io inputs. The set normally has
a separate power supply. PP-56 1/ FRA. All told
it we ighs 160 pounds. The F RA-4 will also con­
vert fre quency-shift facsimi le signa ls for use in
a recorder.

The O~5 /FR un it is a keyer for transmitting
FSK. It is part o f the F RA "fa mily" a nd WHS

bui lt by Press Wire less during World War II .
and is similar to the old Prewi FS-12-A unit .
The book is T M 11-2205.

The last of the F RA types was the FRC
diversity conve rter. a Navy se t simi la r to the
FSC. It is designed for standa rd 2.975 and 2.125
c.p.s. mark and space frequencies. This is a big
o ne. weighing 150 pounds. It is designed to drive
a polar relay. The book is NavShips 900.078.

To shift from the a ncient to the modern. the
C V-972-UGC is pa rt of a frequency di vi sion
multiplex syste m that might have amate ur pes­
sibi li ties. The NavShips number is 93847. T he
entire system is AN /FGC -60. a modern 16 chan­
nel shore-ty pe station made by Telcsignal Cor.
potat ion. The overall instruction manual is Nav-

Ships 93841. This is a huge piece of equipment.
with 32 converters for diversity work. Shifts are
170 cycles. I will not go into thi s deeply, since
that would lake the entire magazine. but I want
to a le rt the amateurs to look for the components
of the FGC~60. as individually they may be very
useful items.

The A N /FC G -61 is another transistorized, 16.
channe l frequency-di vision multiplex syste m,
made by Northern Radio Company. The com­
mercia l versio ns a re models 230 and 235. Con­
ve rters under commercial numbers in the f'GC­
61 are numbers 212. 245. 246. and number 217
is a rege nerative repeater.

Northern Radio has long made FSK terminals.
Their type 107 is a diversity converter with scope
monitor, much like the Boehme 5-C described
previously. This is a very nice rig for amateurs.
The Northern Radio type 174 is a later model.
using plug-in freq uency determi ning modules.
It may a lso be variab ly tuned. The company
cla ims it wi ll copy FS K th at is 14 db be low the
wh ite noise leve l.

The N. R. 107 a nd 174 units are especial ly
designed for use on high-freq uency radio circuits.
Many of the converters in surplus are not; they
a re designed for reception over wire lines or
microwave circuits wh ich show much less for.
tuitous distortion. multipath . etc .. th an h.f. radio.
The amateur requires a relatively sophistica ted
converte r to combat a ll the prob lems on the
amateur h.I. bands. and the simpler wire-line
termina ls will not satisfy that need. even if they
will do a fair job under good conditions.

The AN / FCC· ) se t is one of the simpler de­
signs. built fo r wire circuits. but containing con­
verters (called rece ivers in the manual ) tha t can
be altered to serve as amateur termina ls. (The
FCC-7. FCC~i and FCC -16 use idcntical corn-

(COIll imlt',l 011 PIIKt' 99)
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TEXAS CRYSTALS
4117 W. Jefferson 8lvd.

Los Angeles, Calif. 90016
Phone : 213-73 1-2258

Division of W hiteha ll Electronics Co rp.

EXAS
V S TALS

• Controlled Q uality Crysta ls available
only from Texas Crysta ls deale rs. Ex­
tensive precision testing throug hout
manufact ure enables Texas Crysta ls to
unconditionally guara ntee thei r fre ­
quency con trol crys ta ls. Use of Texas
Crystals in space program and by
othe r governmental a gencies is evl­
d ence of the quality yo u con count on.

II your dealer con', supply your needs, send his na me
with your request lor catalog to our plant nearest you.

1000 Crysta l Drive
Fort Myers, Flo. 3390 1
Phone: 813-936-2 109

INSIST ON

Fur further information, check number 39, on page 110

Mfd. Wr ite
under Pat. f or TELREX
2,576,929 Pl 67

TELREX LABORATORIES
ASBURY PARK, N.J. 07712

~ " BALUN" FED INVERTED " V" ANTENNA KITS
.., SIMPLE·TO·INSTALL, HI·PERFORMAN CE ANTENNA SYSTEMS:

1 KW P.E.P. Mono-Band Kit . . . l KMBl V/ 81K .•. $21.95­
2 KW P.E.P. Mono-Band Kit •• • 2KM BI V/81K • • • $26.9S·

"Kit comprises , encapsulated, "Balun," coppe rweld, Insulators,
plus Installation and adjustrAent instructions for a"y Mono­
band 80 thru 10 Meters. Also available 2, 3, 4, 5 Band Mod els,

t Our further information. check number 40, on paKf." 110

F ur fu r t her informlltion. check number 42. on page 11 0

= CLOCK# 124

U ''''ffU fiferRON teS

PENN WOOD NUMECHRON CO.
7249 fRANKSTOWN AVE•• PITTSBURGH 8. PA .

CALL·IDENT
TYMETERO

10-MINUTE STATION
CALL REMINDER

l~in",t. ,.,.oting Ii""" bVIl" 'Worning 10 . igll in yo." (all
1, 1t" •• Wolnwl 0' ,bony plCl ' Uc (0'• • H4". W7o/4u , 04" .
WI. 3 lb •• nov, 60 cy. I y.or 9",oronl...

At Yo.,r Dealer. or WRITE: TO

••••••••••••••••••••••••••••••••
: TWENTY-FOUR CLOCKS IN ONE:
• •
: NEW :
• •
• AND •• •
: MODERN :
• AS THE •• •
: SATELLITE :
• •: $11'95 :
• •
: TIME ANYWHERE :
• AT A GLANCEI •
: TH RO W YOUR CON VERSIO N CHA RT AW AY :

: Farmerie World Time-Zone Clock :
• CA$ I: : wall or d~, k •
• 22 qa . , le~ 1 8" • 8" • 2:v.e" •
• MOTOR: G-E 110·...0 It, 60 [yd~ •

: THE FARMERIE CORPORATION :
• 114 Sp~n[,r Lon. • GI~n,haw, P~nna . 15116 •
••••••••••••••••••••••••••••••••
F'ur- further informatiun. cheek n umber 41 . un flaKe 110
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•

BUY IT AT RADIO·TV PARTS STORES

WORLD'S
FINEST

I
I

ONLY 69C

ERSIN
MULTICORE

Contest Calendar [fram page 86J
req uest. CQ World Wide Contest. 14 Vanderven­
ter Ave.. Port Washington, L.I., N.Y. 11050

Surplus Urom page 97]

poncnls in different rack arrangements.)
Since the FCC·3 units have schematics on the

bottom cover plate o f each piece . we will not
go into great det ail. except to say that the plug-in
frequency determining circuits can be easily con­
srructcd to amateur frequencies. These sets used
85 or 170 c.p.s. shifts. so unless you are work­
mg on narrow shift. th row the heavy bandpass
filters out and jumper their sockets. or replace
them with appropriate home-brew filters .

T he d iscriminators call be replaced by line
matchi ng transformers with the secondaries
tuned to appropriate frequencie s by RI C or Lie
network s. T he usual 88 mh toro ids work very
well. Joe Folinus, who is wi th United Press
Internationa l in Atlanta. tells me he uses a
transformer with two inputs of 600 ohm impe­
dance and three outputs, tuning two secondary
windings in series to feed the discriminator tubes
and using the third winding to get keyer bias.
If Joe sends me a schema tic I' ll include it in the
column one of these months.

The Nav'Ships book on the FCC·3 is number
91901.

1 have used the transmitter sections of the
FCC-3 as AFSK oscillators here. Both sections
have their own I J7 volt u.c. power supplies and
provide loop d.c. power. They are very nice and
simple units if you ca n see through the fore st of
interconnecting wiring. The audio inputs are de­
signed for twin type plugs, so you may want
to connect them all in para llel to use ordinary
single pat ch cords . •

Edito r' s Note

June has been an eventful month highl ighted
by a visit to Washington, D.C. and attending a
meeting of the Potomac Valley Rad io Club a fter
having dinner with some of the boys. A presen­
tation was made to Vic Clark. \V4KFC and Ed
Bissell. W3~tSK of the Trophies won in our last
contest, and the CQ Plaque won for the second
straight year by the PVRC.

Equally deli ghtful was K2ULH's Annual OX
Cookout and Swim Party. which was highli ghted
by Don Miller's illustrated talk about his recent
D'Xpediti ons thru the Far East und Paci fi c areas.
Now we know wha t constitutes a " new country:'
Don also rece ived the: Troph y he won for his
record breaking score al VR2E W in the C.W.
Contest. It was quite u party, and Doc Megibow
is to be congra tu lated for o rga nizing this annual
affa ir. It seems that the doubtful FP8CQ in the
Phone Contest was legitimate a fter all . QSLs go
10 Terry Appleton. W4G SM. P. O. Box 1383.
Newport ews. Va . 73, Frank, \VIWY

The Oscilloscope (from pm:r 52)
chould he adjusted 10 produce a pattern of one
o r two cycles of the signal. Also. the equipment

" or further in formation, check number 37. on paee 110

i '. ! l illj -;;;.qJ
... . • , :J L , · -. t '. .. . , ..
tJ . uti ' -

FOR TRADE OR CASH
URN-3 TEST EQUI PMENT
OS-54. SG·121 . TS-890, 1S·891
MX·1627, MX.2229. GRA-34. URN-3
GRN·9. SRN·6. TRN·14. TRN·17
ANTE NNAS, PAR TS, MAJOR ASSEMBLIES
HAVE BRAND NEWSWAN, DRA KE. GONSH etc.

ALVARADIO INDUSTRIES
3101 Pica BLVD., SANTA MONICA, CALIF. 90405

AREA 213-870-0216 ASK FOR HARRY WGATC
For ru rther Informatfon , cheek number 38, o n palCe ItU

WE BUY . . .

TUB E S FOR CASH

UNITY ELECTRONICS
107 TRUMBULL IT., ELIZABETH. N.J. 201· fL 1·4200
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»: i /or'Jef!
CO'S VHF Contest on

Aug. 6th and 7th.

the n co nnect two wires to the receive r unit .
T hese wires ca n a ll be in the sa me cable, Con­
nect the mike wires (through a 200 ohm to SO K
transformer) to the set and connect up the
gro und wire (switc h side ) . xt ike current for the
carbon unit ca n he suppl ied by a couple of sma ll
mercury ce lls. See fig. 2.

The handset receiver unit can be connected
through a . 1 mfd capac itor to the headphone
jack o n the transce iver (if there is o ne) ; other­
wise o n the spea ker primary side (of the output
transformer ). I would suggest replacing the
carbon mile element with a high impedance
mike unit a nd the handset receiver unit with a
2K or 4K headphone unt. This does away with
batte ries and transformer as well as coupling
ca pacitor. If yo u a re planning mobile operation
using the handsel I would consider an operators
headset with mile i f I were yo u. Driving with
two hands is sa fer.
So uthseu ("rui'e (Iperntion-," a m going on a
long Sourhsea cruise . Do you think I can obtain
permission to brin g: m y K\V~I-2 aboard and
ope rate while a t \Ca T

No. Howeve r. yo u mi ght check wit h the ship­
ping company to find out if one of the operators
o n board h:'IS a ham set . No doubt he would let
yo u use it.
New Circuit and Putent Seurch-o' Recently whi le
putting together a transistorized receive r I was
experimenting with some noise limi ter ci rc uits
and I be lieve I ha ve run into an un usua lly good
o ne. I drew up the diagra m a nd then t ried to
fi nd it in va rious magazines a nd books but with­
o ut success. a nd the few that I did see we re not
even c lose. How do you suggest I fi nd out if I
ca n patent th is c irc uit o r not?"

Engage a good paten t la wyer who wi ll ma ke a
patent search fo r you. T he cha rge is nomin a l
a nd worth the effort. Kee p the information to
yourself until your lawyer has determined pa t­
entabi lity and a pplied for a pa te nt or told you
that it cannot be patented. Good luck. If it can't
be patented I hope yo u send HAM C UN IC the
deta ils for publication first.

Thirty

Please be patient for yo ur replies from H AM
C U NIC. All communications will be answered
after [a much deserved-c-ec.] vacation.

73. Chuck. W6Q LV

under test should be terminated with a properly
matched 10aJ.

2. \Vith the second method, a sample o f the
input signa l for the equipment under test is a p­
plied to the vert ica l sect io n o f the scope a nd
the output signa l is a pplied to the horizonta l
side , If the two signa ls are in phase a nd if di s­
tortion is not present. the trace will be a straight
so lid line as shown a t fig. lA . Any departure
from a st raight line is indica tive o f di stortion
,IS shown at fi g. 61:J a nd 6D. Since the eye can
distinguish a straight line more accurately- than
a true sine wave. th is method is better suited for
distortion obse rvat ions. It a lso is good for any
type waveform.

If the two signals a re not in phase. resulting
in an elliptical pattern. distortion is ind icated
when both halves o f the ellipse are not syrn­
metrical or if thei r curvatures a re not smooth."
See fig. 6C. 6E and 6F. At fi g. to and IC. a tack
of distortion is ind ica ted by a symmetrical el ­
lipse and a perfect circle. respect ive ly. If re­
quired for a c lose r determination. a so lid trace
may be obtained by e ngaging a phase-shifting
ne twork at one o f the "cope inputs as described
earlier.

The preceding method is most useful for
ha rmonic-distortion observations either in a.f.
systems or s.s.b. r.f. amplifiers. Those concerned
with the la tter will be di scussed late r.

Although the first me thod may a lso be used
to ind icat e harmonic d istortio n o n sine waves,
it is be tter su ited for squa re-wave tests where
the results will he more indicative of frequency­
response d isto rt io n, examples of wh ich a re shown
ut fi g. 7.

It sho uld be noted thut osci lloscope observa ­
tio ns a rc pract ical only fo r indicating the pres­
ence of disto rti o n. T he actua l percentage of
distort io n is difficuh 10 ana lyze with the oscillo­
scope. so specia l di \to rtio n-measllrillg instru­
ments are used instead .

For the radio amateur. probably the most use­
fu l applications o f the oscilloscope involve
checkin g: the performance of and monitoring
a .m . and s.s.b. transmitters. These will be taken
up the next time around . •

' A st ra fght -edge rule may he u ced as a reference guide.
ew be n the si jna l JO,,"" is a di storted stnewave or if it
has some o ther waveform , such as a sq ua re wave, di stor­
t io n in the equ ipment will he reco gnizable with th i,
method on ly when no phase sh itt is present or when a
solid line is obtained . in which case the intensity of the
line may va ry at d iff erent points. E llipses will appear
hum py and thu.. ca n cloud lhe ..iluation.

Ham Clinic [f rom page 9 / ]

having similar forwa rd and badward resista nce
readin gs. OTE: Those tin y I 34 "signal" diodes
are sure to he damaged by the same test. so
beware!
Handset " ith Tranccelvee-," want to use a tele­
phone handset with m y transceiver. How do I
go a bout hooking it up?"

First take out a ll the wiring a nd rewire (with
shie lded wire) as follows : two leads to the mike
element through the push-to-ta lk switch (with an
ex t ra wi re for the push-to-talk switch position);

10(\ • co • August, 1966

ox [f rom paee 82J
S"'W II - via W3PZW
s \" \ \ R - via WA4AYX
TAl llK - via DJ2Pl
" "SA N- via WASG U A
'·Q~.:F-J . w. Pleu rdely.."

Satetute T rack ing Sm .
Bo x 19t . M ahe. Sey­
cheues.

' ·QlfNII - via KSQVII
"R"CR- Art h ur W . Car­

rer, W eather O ffice. fI .l­
ntara, Solomon Is .

VS90C- Maserah Island .
BFI'O 69, London. En g­
land ,

XWSRU - via KIBFX
\ ·' ·SRIG j .... V7- via K~SU'
ZUSJ - via K4UV
ZDIIT\'- via WA4AYX
" X4F\' - via K21XP
5~lAAW-via K SOQO
7Q'PS- via WIMRQ
9...... ' ·U - via WA lCDn
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W hat's NEW in
Communication
Antenna
Systems?

" CHECK THESE
CPC DEVELOPMENTS
AS STARTERS!"

NEW!

CAT. NO. 522-509 OUPlEXER

CAT. NO. 522·509 Duplexer for 450-570 Me is an en­
t lrel y new duplexer provid ing isolation in excess of 100
db between the transmitter and receiver at the transmit
freq uency and in excess of 40 db at the receive f re­
quency. This Isolation is maintai ned for transmit to
receive sepa rat ions of 2 to 20 Me.

CALNO.
554·509

CAT.NO.
551 -509

Address inquiries to:
MARLBORO
NEW JERSEY 07246
Tel. (201) 462·1880

West Coast:
LOS ANGELES
CALIfORNIA 90065
Tel. (2 13) 24 5-1640

WIDER ADAPTABILITY
FOR THE POPULAR
CAT. NO. 251-509
2.5 db VEHICULAR
GAIN ANTENNA

CAT. NO. 551·509 con­
sists of t he rad iating ere­
ment of Cat . No. 251­
509 eq u ipped with a
mounting stud t o fit the
standard GE, RCA. or
IPC Roof Top Mounts.

CAT. NO. 554·509 con­
sists o f the radiating ele­
ments of Cat . No. 251·
509 and an adaptor to
fit the standa rd Motorola
Roof Top Mount.

NEW!

Add itional CPC antennas
and accessories are be·
ing featured In t he CPC
Handbook now going to
p ress. Watch for t hem I

NEW!

CAT.NO.522·509NEW!

Then, check t his lICW 6·!·pagc Antenna Handbook
for up-to-the-mi nute spcct tlcut lons and data ccv­
er lng the complete Cl'C line of base stat ion nn­
tennas, vehicular antennas, railroad and aircraft
antennas, accessortes, cable syste ms etc. For In­
stallers and specifiers of two-way mobile radio
equ ipment, there is a special laborato ry and f ield­
t ested data section. Reserve your copy now l

CAT. NO. 220·509 SUPER STATIONMASTER

is a second aeoerenen anten na growi ng out of 30.000
STATION MASTERS and ten years of experience with
t tus type arrey, The new antenna has all t he qua litIes
of it s p redecessor, plus new features not now eveueere
In any ante nna made lor the land mobile sen/ices.

Because of Its exceptional bandWidth . t he SUPE R STA­
TIONMASTER is produced In t hree ra nges wh ich cover
the VHf band. 150 to.l S9 Me, 157 t o 166 Me. 165 to
174 Me. A 10 db-l0 Me WIde version. CAT. No. 455·509.
is avai lable to cover 450 to 470 Mc in two ra nges.

CAT.NO.
220-509

D I V IS IO N 0"

PHELPS DODGE ELECTRONIC PRODUCTS
COIU"ORATJ ON

For fu r t her information, ch.:ck nu mber 23. on p aK"e lit)
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I
I

Propaga tio n rIm", pn.r:r RRl

Time Zone: PST (24-Hour Time )
W EST ERN USA To :

IOjlS 20 40 RO/1M
steters .\ln r r .f steters xteters

w estern 09-10 (1) 05-06 ( I) 19-20 (1 ) 21 -22 (1 )
& 10-12 ( 2) 06-09 ( 2) 20-22 ( 2)
Ctntr.1 12- 14 (1) 09- 11 ( I) 22-23 ( I)
Europe 11 ·14 (2)
& North 14-1(, (3)
Africa 16- 17 (2)

17-1 9 (1 )
n ·OO( I)

N orth- M -12 (I) OS-()f, ( 1) 19-23 (1) sn
"n 06-09 (2)
Europe 09-14 (1 )
& Euro- 14-16 (2)
Ij,an 16- IR (I)

SSR 21-23 ( I)
Eastern 08-11 (1) 06- 11 ( I) 19-22 (I) ,Vii
~t td i ltr- 11-14 ( 2)
ranean 14·1(, (I)
&: Easl 19-21 ( 2)
Africa
west & OM-IO (1) 05-06 ( I) 20-00 ( I) N il
Central 10-11 ( 2) O6-OK ( 2)
Afr ica 11 - 13 (3) os.n (I)

13-15 (2) D -1 5 ( 2)
15· 17 ( I) 15-1 !'! (3)

I K-20 (2)
20-21( 1)

Central 07· 11 (I) 06-07 ( I) O~ -117 ( 1) Nil
Asia 111·11 (I) "7·()lJ (2) IR·10 ( 1 ,

09 · 10( 1)
IK-21 ( 1)

1tJ.<; -t17 ( IIS, 'u lh· IlK · I I ( 1) Uf.-o7 ( I) Nil
cast 11·20( 1) 07· 10(2)
A sia 10-12 (I)

19.00 (J)

For 07-10( 1) OM)7 (I) 02-05 ( 1) OS..of. (I)
Ea\t 14-1 6 (I) 07-09 (3 ) 05-06 ( 2)

16-19 ( 1) M-IO (2) 0t\-07(1)
19-21 (I) 10-Ul (l)

18-22 ( 2)
22-00 (I)

Guam do: 15-1 8 (I) - 06-07 (2) 23-00 (I) 01-03 ( I)
Paci fic 0!'!-14 (I) 07-09 (3) OO-O~(3) 03-05 (2)
l stands 14-16 (2) 09- 11 (2) 05-07 ( 2) os-os (I )

16-18 (3) I 11 -1 9 (l) 07..()l'l ( I ) 04-{)6 ( I ) t
18-1 9 (2) 19-21 ( 2)
19-20 ( I) 121-00 (3 )

OO-Q4 ( 2)
04..oti (I)

Aus- 16-19 (1 ) - 16-20 ( I) 0 1.{)3 ( 1) 03~ (I )
tralia lI.:. 08·10 ( I) 20-22 (2) OJ...otl ( 2) 04-06 ( 2)
New 13-16( 1) 22-00 (3) 06-01ol(1) 06-01 (I )
Zealand 16-20 ( 2) 0D-04 (2) 04...otl (I)f

20-23 ( I ) 04...()6 (1 )
06-07 ( 2)
07-09 (3)
M -JO (2)
10-16 (I )

N orth- 13-14 ( I)- 0fi"()7 ( 2) 11ol_ 19 ( 1) 20-23 ( I)
er n & 14-1 5 ( 2)- 07-09 (3) 19·20 ( 2) 2J..()2 ( 2)

Centra l 15-16 (3)- M -1S ( 2) 20-02 (3) 02-05 ( I)
South 16-17 ( 2)- 15- 17 (3) 02-05 ( 2) 1)0....{)4 (I )t

A merica 17-18 ( I) - 17-20 (4) 05-Ofi (I )
07...(W (l ) 20-21. (3)
09- 11 (3 ) 22-00 ( 2)
11-13 ( 2) ()().Ot; (1)
13-14 ( 3)
14-1 6 (4 )
16-17 (3 )
17-19 (2 )
19-21 (I )

South- 12-14( 1) - 02-06 (I) 20-23 ( 1) 11l ·04 (I)

" n 14-16 (2) - 06-09 (2 ) 23-m ( 2 )
Hraril , 16-17 (I ) 09-14 ( I) 03-0~ ( II
Arsen- 1>ti..()H ( I) 14-16 (2)
tin a , 011-10 (2 ) 16-17 (3)
cnne ~ 10- 13 (1 ) 17-19 ( 4)
U rug uay 13-15 (2 ) 19-00 (3)

15-17 (4) 00-02 (2 )
17- 18 (3)
UI-20 ( 2)
20-2 1 ( 1)

M c- 14-16 ( 1) - 07-09 ( I) OO-O!'i ( 1 ) Nil
M urdo 12-16 ( I ) 15-17 ( I)
Sound, 16-18 ( 2) 11-19 (2 )
Anr arc- 18-20 ( I ) 19-21 (3)
ttca 21 -23 ( 2 )

n ·oo (I )
Would you bel ieve

that a 2 1 lb. a n tenna
could support a

150 lb . man

AT LAST
A Quad That
Will Stay Up
In The Ai r!

No wonder they stay up at K17EMQ, (winds up to 70
m. c.n.), and at WA4LPU through hurri ca ne Alma (winds
up to 80 m.p.h,)! W9NXJ, 215 Ies., stood on top angles.
(no platform), to attach 2 meier beam 10 upper mast! No
damage to W9FfP's quad after guys loosened and quad
hit th e ground! From K6L1: " My report $-9+ 10; $-5
off back of quad," says YV5ANf; "My report S-9+ 40;
S-5 to $-6 off back." (Hard tor even me to eeueven
10, 15 and 20 meters, full size - no cons. Full 2 KW p.e .p.
No baluns- feed with single RG·8/ U, Spacint 0.15 on all
bands. Shipping weight 21 lbs; length 7' 3lf.l . S,W.R. 1.5
to I on all bands.
Tests - with reading of 3 r. t. amps to Waters 334 watt­
meter. reading Is 3,05- 3.10 amps on quad (Proof of
quad offering 50 ohm match).
$99.95 for complete quad. If you have wire, we will de­
duct $4.00 from nnee. Do you have large auanttues of
.:: 14 wi re? We will pay top price . plus freight.
Alu minum tubing. I V,, ' dia. 421' per foot. For rotators
mounted inside l ower. renetns up 10 6' only,

For more than 30 years. VHF experts have been
enthusiastic about the outstanding performance
of PR CrystB ls • • • their activity, dependabil ity,
low drift, and hair- li ne accuracy. These qualities
are built-in by pre cision workmanship at every
stage of manufacture. And EVERY PR CRYSTAL IS
UNCONOITIONALLY GUARANTEEO.

MACO PRODUCTS
(H, P. McCormick. W9GlW)

915 E. CORNEll AVENUE _ Springfield , III. 62703
TEL, 217·544-5891

Preferred
for VHF
since 1934

PETERSEN RADIO CO., INC.
2800 W . BROADWAY

COUNCil BLUffS. IOWA

) ;XI'UIIT MA I. ):S : Ho h um A It.n"I .... I n " .
4 :'1 1 (;u" 'n w l"h Sl., N..... Yo rk . N .Y. 10013

Fo r f u r ther ln rormllo ti on , l." hl'ck numbf'r 43, on page 110

1"or f urther- in(ormRt ion . eheek nu m l...r 44, on f1RKIi" 110
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MOB ilE AN TENNA MO UNT

FITS ANY C.B. OR HAM ANTENNA
THIS RIGID RUSTPROOF ANODIZED ALUMINUM ANTENNA MOUNT
FASTENS TO YOUR CAR TRUNK LID IN MINUTES •• • AND NO
BODY HOLES ARE NECESSARY!

SEE THESE SUPERIOR MOUN TS AT YOUR DISTRIBUTOR /DEALER
OR REMIT sa.95 (,heck or M.D.) TO E·Z MOBILE ANTENNA MOUNT
INC., P.O. BOX 277, ALGONAC, MICHIGAN (Mi,higon residents odd
4% soles tax) PHONE 313 794-7343

SPECIFY ANTENNA MOUNT HOLE DES IRED (3/8'- 3/ 4'- SMAll
OR MEDIUM BALL)

DEALER INQUIRIES INVITED

$8tl
Nf'

PATENT ' ENDING

r

!

t'ur further informHtiun. cheek number 21, un llKICt' 110

- this isthe newClegg u66'er" -o'f'II
plenty of power, fixed or mobile
operation- all the features
you'd want in a top quality,
6-meter transceiver.

Just look at what you get in this compact.
hlgh-power, ultro-sensitive successor to th e famed gg'cr.
SUPERSENSITIVE RECEIVER. Dual conversion design with sharp 8 KC selectivity for freedom from
birdies. tweets and spurious signals. • S Meter doubles as tuneup meter for transmitter. • Full
49.9 to 52.1 me coverage for accurate d ial readout- excellent band spread. • Sharp cut-off. ad just­
able squelch. • Excellent AGe performance. • RF stage provides optimum usable noise figure-­
freedom from cross modu lation and overload. 0.5 uv sensitivity captures weakest signals. • 2 wa lls
aud io output with internal speaker. Provision fo r external speaker• • Effective automatic noisc
limiter.
POWERFUL TRANSMITTER . High efficiency. 22 waU final amplifier. driven by stralgh t-th rou jh am­
plifier for Jow-Iow harmonic output. • Dual self-contained, sol id-sta te power supply for both 115
VAC or 12 VDC operation. • Push-to-talk with provisions to au toma tically switch Apollo Linear
and external VFO. • Broadband. multi-tuned excite r s tages for rapid QSY a nd freedom from
s purious outputs-no TVI problem s! • High level modulation with speech clipping for top talk
power. • Transmitter fr equency spo tting switch. • Operated with 8.3/ 12.5/25 me crystals.
Ideal (or MARS. CAP. Wide variety o( accessories (or CD application. See the Clegg "66'er" today.
$249.95. Microphone $10.50. Squires-Sanders, tnc., Martinsville Road. ' Millington, N. J. 07946.

SquiresU .Sanders
F.. r fur ther informatiun. ch t.'ck number 22 . o n l lllltt' 110
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For ALL Amahur Trani .
mUte.... Guaranteed lor
1000 Watts AM 2oo0SSB
P I ·N l t or L i n k F U d .
Li,ht, Nea t , Wea t her proof.

I,

I

I

So uth 07-09 ( I) 05·1 3 ( 1) 19·20( 1) 19· 21 (I )
A frica 09-11 ( 2 ) 13·16 (2 ~ 20-2 1 (2 )

11-1 2 ( I) 16-1 8 ( I 21-22 ( I)
20-2 1 ( I )
21·22 ( 2 )
22-()() ( I )

Centra l 07-09 (1 ) 06...{)7 ( I ) 05-07 (I) N il
A s;a 16-1 7 (1 ) 07-09 (2)

17-19 ( 2) 00·12 ( 1)
19-20 (1 ) 16-1 8 ( 1)

18·20 i21
20-22 I

South- 010;· 10 (1) 07-08 (1 ) 00-02 ( I) N il
east 13-1.5 (I ) ()X·IO ( 2 ~ 01...{)5 (1)
Asi a 15-]7 ( 2) 10-12 (l 05-07 (I )

17-19 ( 1) 19-11 ( I
2 1·23 (2~
23-00 ( 1

Fa< 13·15 ( I) 06-07 (1) 00-02 ( I) 01-06 (I)
East 15·17 ( 2) 07-00 (3\ 02-D6 (2)

17-20 ( I ) (19·11 (2 06-07 ( I)
11 -13 (I
18-20 (I
20-22 (3)
22-00 (21
00·01 (I

G uam & 16-1 8 ( 1)- 06..Q7 ( 2 21·22 ( I) 22-01 ( I)
Paci fi c 08-13 ( 1) 07-09 (3 22...{)5 (3 ) 01-04 ( 2)
Is la nd s 13· 16 ( 2) 09-11 ( 2 05...{)7 (2 ) 04-06 ( I)

16-1 8 ( 3) 1I -1 4 ( 1 07-08 (I ) 01·04 ( 1) t
18-1 9 (2) 14·1 8 ( 2
19-20 (I) IR-20 (3

20-22 (4)
22-00 ( 3)
()O.()2 (2)
02-06 ( I)

Aus- 14-1 8 ( I)- UI-20 ( I ) 23-01 ( I) 0 1-113 (I)
traua & 12-16 (I ) 20-22 (2) 0 1-03 ( 2) mo05 (2)
N, w 16-17 ( 2 ) 22-00 (4) 03...{)S ( 3) OS-07 ( 1)
Zea la nd 17·19 (3) 00·02 (3) 05·07 ( 2) 1)]-06 ( l) t

19-20 ( 2 ) 02-04 (3 ~ 07-0N (I )
20·22 (1) 04-06 ( I

06-07 (2)
07-09 (J )
09-10 ( 2 )
10-13 (I )

No rth- 13· 14 ( I ) · 07-09 0 ) 11'1-20 (I ) 19-21 (I )
ern & 14-16 (2)- 09-15 (2) 20-00 ( 3 ) 2 1-01 (2)
Cen tra l 16-17 ( I) - 15-1 11 (4 ) 00-02 ( 2 ) 01 -04 (I )
South 08-10 ( i) 18-20 ( 3 ) 02-06 ( I ) ()(}.()3 (I) t
A merica 10-14 (2 ) 2().()() ( 2)

14-16 (4) (lO-OS ( 1)
16· 17 (3 ) 05-07 ( 2)
17-I R (2 )
18-20 ( I )

South- 12· 13 (I) - 06-07 ( 1) 20-00 (I ) (}()·03 ( I)
"n 13- 15 (2)- 07-09 (2) 00-02 (2 )
Brazil, 15-16 (I ) . 09-15 ( I ) 02-04 (1 )
A rgen- 06-07 ( 1) 15-17 (2)
tina. 07-09 (2) 17-19 ( 3 )
C hile & 09-13 ( I ) 19-23 ( 2 )
U rU IlU'l)' 13-15 ( 2 ) 23-02 ( I )
Africa 15-16 ( 4)

16-1 7 0 )
17-I R (2)
18-19 (I )

M e, I3·JS (I ) . 07-09 (I ) (KH>4 ( 1) Nil
Murdo 11-16 (I) 16·1 8 (I )
Sound . 16- IR ( 2) 18-20 ( 2)
A ntarc- 18· 20 ( I ) 20-22 (3)
nca 22-23 (2 )

23-00 ( 1)

BOOKBINDfR PUBLISHING CO.
Dept. C. P. O. BOll ~222 . Termln.1 Annu

Los Anu ln . Calif . 90054

(FOUNDER W6GSVj

Redueel Inter lerenn I no
Noi le <In All Mak el $h<lrt
Wave Receivers . Mat ..
World Wide Receptl llll
Stro nl er. Clearer on All
Band.1
Complete t011i1 l"Utl lh 11J2 ft. ..'iUI tf 6 ft . or 7:!ohmba ll ncoo twrn­
line. HI -Impact muhlt'u rescneru lUlpli . You JUlt tune to d"l red
band for beamllke resulte. E Xl't' IIt'ut for AI.L r{'('t'lvers and ama ­
teur lransmille tl , For :'; O " H ' ~: .\:-; 11 AI.L ( 'LANS A liATEL"IlS !
:-"' 0 E XTRA TU:"~: ltS on H .\ IlCa :T s ~a:to:i) ~:D I Elimi nate. 5
~t'p ara l e antennas with euelll'lll ~erformlln~e Il uaranlt't'u. Ieeen,
I pi cuou. for FUllY Neighbor hood. ! ~:AS\' I :\' ST AL I.ATIO:-tl
l 'omp let e tnerr ucucne.
75-40-20 -15- 10 meter bandB. Complete '17.95
40-20'15-10 DIeter . 54·ct. (besl for IW)' " Complete 16.95
S E ND ONLY $3.00 (ellh., cit .. mol and pa, pon man blian". COD
plu. POstI C' on arrh ai or Bend full price for pllalpald dell'er, .
MIDWA Y ANTENN A _ A C·8 _ K... r n~, Nebrllka

!lO'/i III utile DX ~1I1i"lIs lin e ~T.\Tt; · Jol II )}; u s t. 1II1n1/o: Ch.
?ur (VI1)'rl lC /lh'tl " I )~ I. l l.\ :-; .\G E It :-; IlIR ":t '"I'tHty " l h h 1I\('r
;.000 ut HIP"to m a tllll:l' rS 11I 11" hils no'l hew Ud-'f l d e d to . CVUlI/ l l' h'
. t·n l e_ )'" u r " I't' I ,·I' :

T HE QSL M A NA GERS D I RECTORY
QUARTER LY SU PPLE ME NTS 11' 1111 $1 ('hlln Jl' t' ,;-t1~'hl "II~_
A COMP LET E LIST Of QTH: . for tlw ,hOle 1lIl ll ll!eu .
TOTAL PAC KAGE PR ICE (I ,.S. Illl l ('.\ X.\Il'\ 1 $;I.tlll llff )"cu.
$ 1. Ull l'l 'I'" lIrrr-1l1 n il 111 1.
l'i Jo:XIl onnxn 'rn :

European Aunt
DX N EWS- SH EET

GEOFF WATT S
62 BtlmOf ' Road
Ntt wie". Nor72t.

En,land

ENDORSED BY THOUSANDSI
The In.tructOl taph Code Teacher IIt erl 1l1 WJ-
t ak eo t he place of an coere toe-rnuruerce anu - . ..
enl l.lle. anyone to reer n and muter code wlth- c;:::
OUI t urther u.lltanee. T boullnd. ot auece..•
fu l operltotl I,. ' e "acqutred the code" with the In, tr uttogrl ph Sya·
tem. Write todl Y ror fu ll part!cull tl and oon'enl" nt ren ta l plan•.

h I. t&lJ and ple&l l nt to learn or Increu e
IP~ the moder n way- wltb an In .ttucillflpb
C,d, Teacher. E J.« lIent ror lhe be.lnner or
ad" n('ed student. A QUlcll: , phct! t d and de­
nendable method. A" lI l ble t lpe. from be. ln­
ner'. alphabet t o t}'p lcal me....'" on aU sub­
teeu . Rpt'eu fi nn 5 to 40 W PM , Alwl ,.. rtldJ',
no QR:lI , btl ts hu ln. ecmeone lend to YOU.

EASY TO LEAR N (0'0 E

e ,:.eWJJ :A1.IIo.
50 7 1·C NO, BRO A DWAY, CIIICAGO, ILL. 60640
4700·C Crenshaw Blvd., Los Angeles, Calif. 9004 3
Fu r further infor ma tion. check n umber 52, on pa~e 110

DX •• DX •• DX •• DX s. r

SHORT PATH QSL-Ing

{

WAn l MONIY { SAY! TIMI
DON'T WASTE STAMPS DO BEAT TNI COMPITITION

RAISE TOUR SCORE
WASTE COUPON$ QUICKER

HW12·HW22·HW32 OWNERS

A Triband SSB & CW Tra nsceiver Mod.
ification Kit fo r use with HW1 2, 22, 32.
Single band transce iver. Manual $2.00,

Send to:

DYNALAB RADIO COMPANY

215a28 SPENCER AVENUE

QUEENS VI LLAGE, N. Y.

USA.CA [/rolll {J(lKe 84J
a ll o ne band : o r a ll mo bile. Net contacts and co ntacts
made before J a nuary I , 1959. can not be cou nted. A
co upon wa iving a ll in itia l fees w ill be included wit h
each copy so ld o f the 1963 Directo ry o f Amateur Radio
O perators.
NNJ SSR AH A A M'ard: The Northern New Jersey Single
Sideba nd Ama teur Rad io Association is ha ppy to o ffer
th is a wa rd free to amateu rs who QSO 10 members o f
the association . When a n a mateu r works his 10th memo
bet, he se nds a list o f his 10 QSOs with ti me, and date
o f the QSOs to this la st stat io n a nd that member will
d o the rest. Members a re : K2CEM . DVJ , HlK. Mil E .
MZJ , QH I, QLW, UOZ. YAC a nd YCn. W2BB E, CCS.
FG V. GNQ, H IN , ISN , KKK , L E and MIK . W A2GHH ,
GSP, MMD , N W R . DAD, OC E. PJ U. PJY, a nd VID.
WB2BGV.
WorLed Five Member ,\ M'a rd : T he Lawndale Chicago
Boys' Club Amateur Rad io Associa tion ( K9YH B. You ng

Fo r fu r ther in formation, eheek nu mber 53, on page 110
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Hea lthy Bo ys} ls very pleased to o ffer Ihis eurectlve
award. TIle basic a wa rd is sent fre e o f cha rge to any
a mateu r suh mi t tmg 1011 data showing contacts with 5
or more members; 1:011.1 endorseme nt sea ls will be sen t
fo r 10 and 25 members work ed. Any one person can
qualify in two sepa rate cateaones: t -cworked members
o n 6 me ters only, a nd 2- Worked members o n any other
band or combinat ion o f band s ( with AO MH/ M endorse­
ment if desired. however o nly o ne certi fi cate will be
issued . in a dd ition to the 6 meter a wa rd) . The 2.5 %
rule for mixed band ,mode a wards applies. An a dditiona l
specially endorsed certi fica te will be awa rded to a nyone
who contacts 40 club members.

OX stations. inclUding KH6. KL7. a nd VE/VO. need
work o nly 3 me mbers for the basic a ward. and totals o f
.5 and 10 members for the endorsement seals. Any OX
station who received the K9¥1I B awa rd beco mes a n
honorary OX associate member, a nd thus other stations
may claim contact with him as a wa rds c redit , up to a
maximum ratio of 'Ii nx associa tes to ¥.l; regu la r mem­
ber . Applicants sho uld se nd a copy of their to g data
to James N o vak , WA9F III , 25 13 South Austin Blvd.,
C icero, Illino is 60MO. list o f clu b members a re avail­
ahle from WA9F III for a n s.a.s.e. o r s.a.e. a nd IRe .
All a wa rds a rc free o f cha rge.

W ell that does it for a no ther month. sorry space did
not permit printing the Top T we nty-Five County H un ters
but o n ly two changes were made since last month.
Sorry to record the passing o f a nothe r old friend Doc
(Joe) Anderten who sent me a ll data o n the NNJ S5 B
ARA A WA RD, I could write a whole co lumn on his
services to a mateu r rad io a nd CD but this is a county
hun len a nd aw a rd hu nters column. Although I do not
have room to repea t items from CONTEST CALENDAR but
I must mention Ihe New Jersey QSO Pa rty August 20-21.
This ts the wea ther for mobilin g a nd filing-in your
applicatio ns fo r Awards. W rite o ften, e njoy your vaca­
tio ns, ho w was your mont h? 13, Ed .• W2GT

The Spare One Urolll p(/~e 57J
fabricated from smaller pie wound chokes
( mult iply pie type ) . One pie is carefully dlscon­
nected from the o thers and is used as the tick ler
co il. Proper polarization must be observed here
also .

The load ing coi l used in the r.f. stage of the
receiver (coi l A ) was simply a 2 11.2: millihenry
r.I. choke in the writer's case. It is possible that
some other value m ight work better with other
types of antennae but it would be best to try
the 211.2: mh value fi rst. T his choke is important
to make the average antenna more effective a t
the low frequencics and it will also serve to
attenuate strong local broadcast signals. It is
moun ted in a 4 prong 1 inch diameter coi l fo rm .

Tun in g and Ope ra t io n

T he tu ning procedure for both the receiver
and transmitter section is standard . \Vith the
desired coil in the receiver de tector socket ( B)
and the T UN I"'G RATE switch set o n the proper
position. the receiver REGENERATION contro l
should be advanced unti l the detector just breaks
into oscil la tion. T his will be ind icated whe n a
slight plop is heard in the speaker o r phones
followed by a gent le hiss. The audio gain should
be set a lillie more th an ha lf way up for normal
reception. Ccw. signals or phone carriers wi ll
produce a beat not e with the regeneration con­
trol at the poi nt where the detector is osci llating
gently. By careful tunin g, s.s.b. signa ls can also
be copied with the detector oscillating. For a .m.
rece ption the regenerat ion contro l should be
turned back to the point where the detecto r just
stops osci llat ing. The a ntenna COU P LI NG should

17TH EDITION
of the world-famous

• Most comprehensive how-to-bui ld-i t source
• Problem-solver for designers & builders

Co mpletely revised and enlarged by William I.
Orr. WGSAI. Thi!'l is fhf" eomprehenslve com­
m u nications manu a which is the ind ust ry
s tandard for eleetrente engineers, technicians.
and adva nced radio a maleurs. Ex plai ns in
a uthoritative detail how to design a nd build all
types of rad io eemm untcations equipment.

LATEST HOW·TO·BUILD DATA
The new 17th Edition of the RADIO HANDBOOK
presents d esign data o n the latest a m plifiers, trans­
mitters, receivers, a nd transceivers. Includes grea tly
e n la rged sect ions on single-sideband equipment and
d esign, and sem icond uc tors. Gives extended cover­
age to r-f amplifiers, special vacuum-tube circuits,
and comp uters. All eq uipment d escribed is of modern
d esign , free of TVI -producing problems.

T HO RO UGHLY REVISED & UPDATED
Provides a complete understanding of the theory
and const ruct io n of all modern circu it ry, semicon­
d uctors, a ntennas, power supplies; fun data on work­
shop practice, test equipment, radio math a nd ca l­
c u la t io ne. Includes aspec ts of the industrial a nd
m ilitary elec t ronics fields of special interest to. ~he
engineer and ad va nced amateur. The 17th Editio n
of t he RADIO HAN D BOOK provides the broadest
coverage in t he field-complete infonnat ion on build­
i n g a nd operating a comprehensive variety of high­
performance equipment. All data is clear ly indexed.
832 pages; 6 J.i x 9 3-.-: hardbound . Invaluable for
a mateurs, electronic engineers, a nd designers.

~ SPECIAL PRE·PUBLICATION P RICEr

EE166, N• • 17Ut Ed. RADIO HANDBOOK. Specl.1
Pre-Publ iution pric. until Sept 30, 1966, Only ••• • • • $10.95

( All• • Sept. ... 1966. mlllM IKd ..II be S Iz.9~ )

A ~ai/able also in Spanish and Ita/ian editions.

Order from your electronic pa rts
~ d ist ribu tor or send cou pon below.

,...~ .. . . ' .
: P.O. BOll 68003, N e. Au gusta. In d .• Dept, CQE.8

o Ship me EE1 66, the new 17th Edition RAD tOI HANDBOOKat the special pre-publication p ri ce
I 0 ' $10.95.
I $ enclo sed . 0 Check 0 Money Order

I Name _

II Address I
I City State Zip I
~-------------------~
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Fig . 5 -Suggested power supply circuit for fi xed opera ­
tio n of the tran sceiver. The power t ransformer and
cho ke cur re nt rotings a re 100 mo . The two filament
windi ngs sho uld be p hased to odd for a 12 vo lt output.

he se t to a min imum postno n which will give
satis factory signal strength to assure proper op­
erat ion without overflowing.

On the very low frclIIICIICY bands 11Il: tuni ng
will sce n t tu be relatively broad hUI thi s is nor­
mal . Since th is is 1101 what might be termed a
high performance receiver, the use o f a good
outdoor antenna is recommended for best re­
sults. Of course. because the transmitter is of
the low power va riety the best possible a ntenna
will pay off here also.

when carefully tuned. the transmitter will
give a very good account o f itself on either c.w.
or a .m. Again. be sure to resonate the final for
the brightest glow o f the neon indicator. When
the antenna is loaded properly the neo n bulb
will decrease slightly in brilliance from its maxi ­
mum intensity. As stated be fore the transmitter
antenna circuit is designed to feed non-reactive
loads o f 50 or 75 ohms approximately. A simple
field strength meter \\, ill be of assista nce in the
finaltuneup. •

S.W.R. & Tank Coil Healing [from page 77 )

f. Putt ing a matching device (or cou pler)
between the transmitter and the end of the feed
line. This leaves this s.w.r, a lone but transforms
the feed point impedance to one the transmitter
can handle better.

These various alternatives and how they work
ca n be explored further. However, if you are on
the lower amateur freq uencies. quit worrying
about your s.w.r. if yo u can load your t ransmitter
to fu ll out put. Just QSO and enjoy it. •

7S Meier Minibeam [from poge 59J
the above figures over 20 per cent. It is essentia l
that the antenna is placed at least 25' high. If
not. redesign the particula r insta llat ion with less
co il. bearing in mind the ca pacity-to-ground fac­
tor. No data is available for heights other than
those mentioned in the foregoing text.

Results have been most gra tifying and signal
reports from various areas while ru nning low
power. have been exceptionally high. Antenna
characteristics are consistent and do not vary in
abnorma l weather condit ions. The minibeam is
truly a worthwhile investment in time and ef­
fort for the se rio us 75m operator. •

P. LP.

Here' 5 'he greatest advance in
mobile hi s tory - - the L ancer 1000
rated for 1000 wa tts DC input or
2000 watts P.E.P. SSB (input to
the fino/). Now enjoy the ultimate
in 5-band mobile DX'ing with one
dependable high power rated anten­
na f eatur i ng:

( I) Interchangeable coils for your
favorite bonds - - 15, 20, 40, 75/ 80.
(2 ) Direct coupl ing on 10 meters .
(3) Mosley-designed corona ring at
antenna tip for elimination of
corona power losses. (4) Capaci ty
coupled top whip section for maxi­
mum antenna efficiency. (5) 52 ohm
impedance. (6) VSWR 1.5/ 1 or less
on all bonds. (7) Hinged whip for
easy fo ld-over. ,(8) Lower antenna
section reverses to provide choice
of hinge use on trunk or bumper.

FOR MORE INFORMA TION WRITE:
(code no. 95A )

&.Ie¥~~
4 6 10 N. I.INOBERGH BL. VO•• BRIDGETON MO. 63042

Fo r ( u rtht> r i n ( ur lllll t i " n . cheek n umht' r 12. o n pag e l ill
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Ham Sh op
AdYerthin~ Rites: Non-cummercrat ad s Hk per word In­
( l ud l".Io': dtJb' CVldl!on.. dnd dddl r ..ses. (; Oll1lll ':I Cldl dod or ­
hdn' ld llUn ad s, J~ uer wurd . Mllu mum Ch.'c.e $1.00. No
ad will be printed unless acccmpamed by tull remittance.
CIOSinl Date: The l Oth day of the second month preceding
dale of publication.

Because the advertisers and eeutoment contained In
Ham Shop have not been tnvesttae ted. the publ ishers of
CO cannot vouch for the merchandi se listed therein .

Direct All Corresponden ce & CODY to: CQ Ham Shop . 14
Vanderwenter Ave., Pori Wash lna:tlln, L.I . N.Y . 11050,

QSl·SWl·WPE cards. samp les IO¢. LOR sheets, QSl ca rds. Decals.
Rubber Stamps, Certificates. MALGO PRESS. BOl( 375. Toledo.
Ohio 43&01.

QSL' s BRQWNIE·W3CJl . . . 311 1 t enten. Allentown. Pa. Samples
10( with catatosue 25( .
EMBOSSED QSL cards . Free samples. AC E PR INT ING SE RVICE,
3298 rut ten Road, Cleveland, Ohio 44109. --
HUN DRED QSl ' s. $1.00. Samples. dime, Holland, R3, BOI 649,
Du luth. Minn. 55803.
aSh , samples 10(. Samco, BOI 203, Wynants kill, N.Y. 12198.
ca, SWL, QSL, WPE cards $7.50 per I ,OOO! Free samples . ABCD
Printing, P.O. BOI 658 Ed gewater Branch, Cleveland, Oh io 44107.
aSL$ K2 HVN, 860 Atlan t ic SI., li ndenhurs t, N. Y. Samples 25~
(refunded). MaD s, flags, space age, ra inbows, pictures .
QSL CAR DS. Samples 25(. Sackers. W8DED, Holland, Michigan.
NEWT000008ES: 61 468 -$4.00; 6CW4 - $1 .40; 417A- $3.95; 6360
- $3.45; 6146A - $2.55; New, bOl ed, auaranteed . No pulls . sec,
onds or JAN. f ree catalog. VANBAR nut. BOI 444Y, Stirling. N.J.
07980.
WANTED: Milita ry , Commercial, SUR PLUS . . . Airborne, Ground .
Transmitter s, Receivers! Testsds, Accessories . .. Especia lly
Collins . • . WE Pay Casn and Freight . • . RITCO POB 156. Anna·
dale. Vira inia (703) 560·5480 COllECT.
WRL'S bluebook saves you money. Tak es these prices withou t
trad es I KWM2- $675.oo; 3011 - $341.oo, GSO- $197.10. HT37­
$242.10. SX99 -$89. IOl SXlOIA- $188. IO j $RI50-$341.10; HW1 2
- $107.10. AF67 - $44 .1:l5. Kin g 5OOA-$233.10; H0110- $1 20.'50,
R4 -$269.10; Galaxy 300-$161.10; Hundreds more-free list.
WRL, BOI 919, Council Bluff s, Iowa 51501.
CO LLI NS telescopic antenna, HF, 120' extended height , model
:237Q·2A. tree. range 2·30 MC, 50 ohm . omni directional radio
anon pattern, blast protect ed, shock in sulated. Gov·t. surpru s.
trom Alias " F" missile sites .. . like new! (IOl avail • . . first
come, fi rst served! Perry Eq uipment Corp., 1421 N. 6th SI .,
Ph ila.• Pa. 19122.
WHOLESALE : Microphones 89, . 4-transistor amplifiers $4.95,
Spea"'ers 56(. Hundreds of items. Catalog 25~ . Refundable.
ROYAL, BOI 2591, EI Cajon. Calif.
NOYICE CRYSTALS 80-40M $1.05 each. Also othe r u eqs. Free
list. Nat Stinnette W4AYV, Umatilla , Fla. 32784.
RTTY CEAR for sa le. wr ite for list-Issued monthly. 88 or 44 Mhy
loroids. Five for $1.75. postpaid. Elliott Buchanan W·6-VPC­
1067 Mandana Blvd., Oakland, California 946 10~.~=7"-:C:C-7.

RUBBER STAMPS $1.00. Ca ll, address and Zip Code. Clint's
Radio Service, 32 Cumhf' rland Ave., Veroma, N.J. _
WANTED: l aboratory Test Equipment. tt ectrcntcratt. Box 13,
Binghamton, N.Y. 139 02~.""c-:::-;;=,-;=-,-;...,.=-:-:-;c-:-:...,.=
HAM'S MARKET NEWSPAP ER, nothing like it eerore! Send today
for your free copy. Ham's Market Newspaper, BOI 13934, Atlanta ,
Georgia 30324.
SAVE ON AU NEW OR USED HAM CEAR . Call or write BOB GRIM ES,
89 Aspen Road. Swampscott, Mass. Telephone area code 617­
598·9700.
.01% Accurat e audio fork oscillators for RTTY, etc. Box 65,
G@n@va, Ill.
FOR SALE - M.C. Jones (micro-match) 261.1 and 262 s.w.r. ind io
ca tor and coupler. The ind ica tor is out of the cabinet as it was
originally rack mounted. Compl ete with instruction manual
$15.00. Pennwood Numechron mod el 100 desk typ e 24 hour cloc ... .
$5.00. K2EEK, CO Magaline, 14 Vand erventer avenue. Port Wash·
Inlton. 1.I ., N.Y . 11050.

NOW Use Your Car & Home
Radios for Economical,

Sensitive, Selective, Calabrated
Amateur and Shortwave

Receivers WITH

1 ' 0 r ...
'- - co 4"""e'H 0

TUNA BILITY - USABILI TY - QUA LI TY
• 6·' planetar, tuninc!
• Tunab le BFO lor cood SSB and CW!
• Larce clear calibrated dial.
• Excellent Sensiti,it" SIN Ratio!
• All Solid state, 9V btr,. powered
• Mute terminals for amateur service!
• Separate BC&amateur ant. inputs!
• No internal connectio n, Just PluC in
• Small size - 2'14131',.4% inches.
• 100% American ma de lor Qu. lit,.
• , Ye. r Defec ti, e Parts Guarantee!
• Convenient swinging mount.
• FREE 24'· connectinc coax!
• 2 WEEK MONEY BACKGUARANIEE!!
• ALL MODElS SHIPPED FROM STOCK, POSTPAID!

Models lor AM ·FM. 1'10 BFa
BAND COVERACE OUTPUT PRICE
Ma n ne 2-3 mc 550 ~ e $19.95 pod
SWl &. ww'- 9.3-10 me 800 ~e $19.95 PPd
SW &. WW'i 14-18 mc 1500 kc S19.95 POd
160 me ters 1.8·2.0 me 550 ke $19 .95 ppd
75 me te rs 3.8·4.0 me 800 kc S19.95 Dod
CB· IO M 26 .9-30 me . 1500 ke $29.95 Dod
6 Meter 49·54 .5 me 1500 "'c $29.95 ODd
2 Me te r 144-150 me 1500 ke $29 .95 Dod
Police, 30·38 mc . 1500 ke S?9.95 DPd
Ml rine, 37-SO me . lSOO kC $?9,95 Dod
etc . lSO· I64 mc . 1500 kC $29.95 Dod
AIrcraft lIS·!?8 me . 1500 ke $29,950od

Mod@ls Willi BFa for 5S:) - cw - AM . FM
160 ,.. 1 S-2.0 me 5SO ~e $24 95 ood
80 M 3.4·4.1 mc 5SO kc $24 .95 DOd
71:, M 3.3-4.0 mc 550 kc $24.95 pod
40 M 6.97-7.3'5 mc 830 kc $24.95 pp<f
20 M 14.0·14 .35 Ite 830 kC $24.95 POd
15 M 20.975-22 mc 1500 kC $24.95 Dod
Output kits for use with home radios .. ..SU5 nd.

W.tch For New Models! Write For Speci.1 Outputs

HERBERT SALCH & CO.
Dept. C, Woodsboro, Texas 78393

For rurtht'r information, ebeek n u mber 35, on pal{e 110
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TRANSMATCH or
TRANSMATCH JUNIOR

I

DRAKE 28 $17 0. Doctor Marvin Lee. 5219 Nichol , Anderson,
Ind iana.

WANTED . , • Silver dollars, Any condi t ion, will buy or trade.
Drop a l ine if you have any other coins tor sale or trade. Scott
Cowan, Dept. J5, 73·62 Bell Blvd ., Bayside 64, N.Y,
NEED copies of old RADEX (Radio Index) magazine from 30's and
40's for persona l coll ection. Want single copies or complete
collection. Stale condition and pr ice first letter . Tom Knei tel ,
K2AE S, 112 New Highway, Commac k, N.Y. 11725.
fOR SALE: BC61 0E ; BC61 4 Speech Amp: KWS1; 32Vl ; ART 13;
RJ88 aecv'r. W2 zor.
fOR SALE : Complete stalion; Hammarlund HQ I -I DA Viking Cha l­
lenger (80·6) Nat iona l (6·2) VFO, Be st offer. KllBB, Ron sta­
chel ek. School Stree t, Dud le)', Mass.

WANTED QST' s- Last four issues needed to complete priva te col ­
lection. 191 6- fEB.. MAY, JUNE, JULY. Any reasonable pri ce paid.
K2EEK, CQ Magazine, 14 vancerventer Ave., Port Washington,
1.I ., New York 11050.

PROF ITS FROM coins in you r pocket or piggy ba nk! Send any
1955 half dollar and receive $3.00 in return, Send any penny
pr ior to 1934 and Ret back 3tt . Any plain 1954 penny will
get 3tt back. All mercury dime s pr ior to 1934 can be worth up
to double your money back. If it has a li tt le " 0" or " S" i t ' s
worth 2~ and 15t' if no lette r. No bent, dr ill ed or mu t ilated
co ins accepted . PostaRe refunded upon receipt of your coins,
Send any amount, mixed or singles. Robin Cowan, Dept. 5J,
73·62 Bell Blvd.. Bayside, N.Y, 11364.

" HAMfE STERS RADIO CLUB " Chicago. I lli noi s, proudly announces
its 32nd Annual Midwestern Hemtest. Su nday August 14th at
Santa Fe Pa rk, 91st Wolf Road near Chicago. The Hamfest tee­
tures ma nu facturer and distr ibutor exhibi ts, swepoe rs row, con­
tests, awa rds and a var iety of acti vit ies for all . Clowns and
games for the child ren, activities for the XYl whil e you enjoy
amateur radio with fri end s and acquaintances, The Hamfest
cl imaxes " Ill inois Amateur Radio Week August 8-14th, " by
proclama tion of Governor Otlo Kerner . For comple te deta il s and
a map of the loca tion wri te : Gregory Purteck WA9MRE. 29 16
West Marquette Road, Chicago, Illinois 60629,

. , • That it (0$1 only lac a word to insert a n ad in
CO ', Ham Shop? CO that's r ig ht; o nly 10(: a word
will buy yo u o n ad that will be seen by more active
cmoteor s thon a nywhere else! So w hy wa it to sell
that extre p iece o f g ear or those spare porh?
Simply send your typewr itten copy a long w ith your
remi ttance (10(: per word minimum S1.00) to: Ham
Shop, ci a CO The Radio A mateurs Journal, 14
Vanderven ter Ave., Por t W ashi ngto n, N ew York
11050. Yo u will find t hat your ad has more tha n
p aid for i tself.

fOR SALE. never used Heath Marauder with extra tUbes, wired
by radar technician , tuning only need ed , $325.00: Hatlic tatter
HQ-lIO with cloc k, excellent, $125.00 or $400.00 for bolh , Pau l
Bohac, Rl e. 1, Merrillan, Wi se. Ca ll 715-333-5623._ ..~.

THUNDERBOLT 2-6 mtr linear . Send all particulars in first tetter.
P.O. BOll 953, Arleta, California.
CO LLI NS comple te slat ion $1100.00. 755-1 with waters Q-mult i·
plier/n otch filter , matching speaker $325.00, 325·1 with 516F·2
power suppl y $450.00. 30L-l linear $425.00. Purchased new.
Kept in air condit ioned quarters. Absolutely perfec t mint conct­
ucn. Will bear most scrupulous inspection. Used very little . Will
consider trade on we Avionics radio gear . K9DMG Perry Mowery,
21 Wa ibel Road, Bartonv ille, Ill inois, Phone 697·6597•

Non-commercial ads only

Allow s a tra nsmitter 10 work in to the
50 oh m unba lo nced load for which it
wos d esig ned . Convert s a mult i- bo nd
a ntenna to SO o hms a t a ll ama te ur
freq uencies between 3.5 a nd 29.7 Me.
Match 10 to 300 o hm unba la nced
load s.

92 :200 TRANSMATCH hand les a kw,

92201 TRANSMATCH JUNIOR ha nd les
150 w.

JAMES MI LLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

CLOSED CIRCUIT TElEVISION system camera tube. Imale Orthi­
con GL7619. Any reasonable offer accepted . Contact George
Ziegler, 50 East 42nd Sireet, New York City.

FOR SALE: BC·610 Xmtr (on wheels ) with all channels, including
speech ampl ifi er and ant enna tuner $300. ART-13 Xmt r. $40.
BC·l004 receiver and supply (BC-779 with BC band) $75.
1<6VYV, Box 214195, Sacramento.

HCX·3 Best offer over $200. Consider trade for 5B·33 or 5B-200,
W80RV, 6890 Parma Park, Cleve land, Oh io 44130.

BUILD A CO DETYPER. Transistori zed electronic computer-type­
writer tor Morse teaching or keying your rig with fb fist.
For schematic, pa rts li st and technical dope send $2 to c orn ­
cetrcntcs Engineer ing, Box 6606, Metropolitan Station, Los
Angeles 90057.

... For fu rt her informHtjo n, cheek nu mber a 6, on pag(> 110
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HW 12. 22, 32 owners, a tr iband SSB & CW transceiver modifica­
tion kit used with sineIe band tran sceiver. Send for free bro­
chure. Oynalab Radio Company, 215-28 Spencer Avenue, Queens
Villaee, N.Y.

fOR SALE: Co ll ins 32S-3, 75S-3B with 200 cy and 4 kc fil te rs,
30L· l, 312B-4, and 516f -2 without cabmet. txceuent condition.
Best offe r over $1,650.00. Jim Taylor, W8E EC, 23874 Oak l ane,
North Olmstead , Oh io.

WA NTED: Si l ver dollars. Car son City Mintaie. Send all inquiries
to Box ClC, c/o CQ Ma lalin~ , 14 vanderventer Avenue Port
Washington, l.1. , New York, 11050. '

TELEPLEX teaches CODE
TE LE P LEX prrform. DO mlu tlr •. It JUIt _1U. ml ruulou. "brn
tvmparr<.! to any othrr mr t ho.l. Od the ru tl. Don't .ane your
t ime anoJ monr,.. Wrile 10<1.,. tor dt'l("r lllti re tnerature. It' . rrr e
and InlrrntinI.

TElEPlEX CO. • 739 Kazmer Courl • Modeslo, Calif.

A UTfIOR IT ATIV E GUIDEBOOK
_lout ," t 100 " , " '"0 · ... " OllU · U D' O,

~I'U H CU ,,~u.u . , .. u' u . fREE
WA ITE T ODAY I

TWO CATEGORIES TO CHOOSE FROMFREE BROCHURE

PIONEER ELECTRONICS SCHOOL

PORT ARTHUR COLLEGE
Stan d a rd Ol,lt y G uyed in
Heigh ts of 3 7 - 5" - 88 - 105
a nd 122,..1

Heavy Duty Self Supporting
a nd Guyed in Heights of
37 - 5" f..t (551
11 - 88 'ee' {Stuyed l

(Ow ner and operato r o f KPAC, 5 kw, Port Art hur )

-

ROHN has these 6 IMPORTANT POINTS:

109•

r-;e, IlIi"";"

co•August , 1966

P. c. e.. 2000

EaM of Operation- roll" r lI;: uitlt."ll be t ween M"Cti" u5 CI.!iliUTC
easy, llafe . frict ion-free rau-ing and lo weri ng . S"enSt' h­
welded t u b ular s reet sect tons o ...e rla p 3 feet a t meai­
m um he ill;:h t lor eltra s t urdint'NI and s t ren gt h . Unique
HOU N raising procedure (GiM' a ll SlKfi ons together- u ni.
formly with an equal section o ...erta p at a ll heights!
Venatili ty -dt' ~i gn t'd to s u p por t t he larll;:eMt antennae
with complete safety a nd a>lMU ranct" at any he ight de,ireod l
Simple Ins tall a tion- inst a ll it yuu rself-c- uee either flat
hast" o r specia l tilting base (iIlutlt ra t t"d a bo...e ) depe nd­
ing o n you r needs . Rated and Tested - en t ire lint' engi­
neered so you can get t'JOactly the riStht lliu a nd properly
r ated tO WN for your a n te n na . The HOH N line of towers
is complete. Zinc Gal ... onized - ho t dipped galvanizing a
sta nda rd -not a n t"It ra -~'i lh all HOHN towers! Prices
sta rt al It'!lIiI t han $ 100.

SEND FOR ROHN TOWER HANDBOOK
_ $1.2 5 Value
- ONLY S100 pce tpaid ( ' pffi.d ,o rroJ".,

uf l /rill m alJal in .. ) . N ea rest
sou rc.. or lOo p ply se n t on req ues t . He r re.
lWnlal i....... world -wide to serve you. \\ ri te
tod ay to:

ROHN Manufacturing Co.

" U'0,.I<I·!I LorK"" 1-:Xl' 1. 11~1\''': Mmwto'" urer
of T"u",... .I"";(fn..,... ,."Ki" .....,..,. "",I ' ","ullfTS

of cvmpl,,'e OOmmUnlO1tlUl'r tou..r 16)'lIt,."' .. ·'

Fu r ru r tht'r in furm a t ion. ch('ck numh"r 2(,. o n Ila lCt' 1111

Ad d programs of cammer.
cia l_fre . mu sic thru you'
FM tune r. De'ector, iell­
powered, plug, inlo multiple.
ou tpul 01 lune r Of eosily wired
inlo di,cr imi!\(lll)f and permill
reee plion of famous bod·
ground rnvsie progroms now
Iron,milled os hidden pro·
groms on ' he FM brocdccs t
bond 'rom COOl I 10 COOl I . Ule
wil" ANY FM luner.

W IRED UNIT $75.00
KIT, with p reluned coi l" no align ment nece nary $49.50

Co vert ext ra $4.95 ea ch. Curren I list of FM Broadca st
Stations wilh SCA outho,ilotion S1.00

M USIC ASSOCIAT£D
6 S Gl enwood Road . Upper Mont cla i r . N ew J e r se y

p h o n e 744.3387 a r e o code 201

New Sessions Quarterly, March. June,
September and December

Mail: BOX 310, PORT ARTHUR, TEXAS

Fur l u r tht"r in furnut l ion . check n umber- 24. fi n p ug e 110

t 'o r turt her in lorm.li.. n , cheek n UIllI..-r 2:-. , o n IlK,U' li t.

BROADCAST RADIO·TV SERVICING
INDUSTRIAL ELECTRONICS

;---...... SUB CARRIER D ETECTOR + - ...
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Ala:trad '-, . :IUlronln Co.
Aliii'd Hadlo
Aha Ib d lo
Amale-u, t :le-cf,nnic' Suppl)

Barr) t:le-clronln Corp• .
Buookblnd e-, Pu blh b lnll: Co.

U
FIBERGlA S
~

SUPER·QUAD

THIS COULD BE THE BEST
DX ANTENNA YOU WILL EVER OWNI

$59.95
......................... 1

........................... 7
. 10.11

F ill, Radio SlIlC'!Ji .
. ·arlllt",k C(lnH)ralion. the .

1

i

' J

••,.
3O.JI

Cen..., II

I.'...
IO!'.,.
•

I.J

Co.. Inc.

Co lli n!Ji Radio
Co mm u nlca UtH1 I'roduch Com plln)

U)nalab Radio Compun)

t:d i.on a nd t:nll:ln«'!Ji
t: ICO t :1C'c',unlC' In\ I,u mt'n,
t:lmllc. Uh'I\lun or " a , lan
t;.z, ' luhllC' A n' C' nna :\Iount .

Gon\t'I Inc. .. . .
Gn,don. 1It', ht'" \\'. Compan)' .. . .

IIa llk , aft t"n
II t'l1tb COIllIIIlII) .
11t' II, ) Radio SlorC'!i

COM P LETE KIT PR ICE
CONTENTS

• a f r BE ~GLASS Arms Special .
ly reinforced at butt Gnd
e le ment intercept points

• 2 Quad Arm " X" Mounh
• Boom to Most 'T' Mount
• 1 In" ruction Manual

WRITE FOR BROCHURE TODA.,
U. S. FIBERGLASS CO.

510 1 N.W. 36 Ave. MIAMI, FLA. 33142

In.\1 . .
In:\ ' , u t lo r,: ' ll ph COlllt)an) .
Inft" lI llllu md C,)\la l Mr~. Co •• In c• . . . . . . . . . .

. .

1' 01" fu rt her information , cheek n um ber 27. on p8!:e 11 0

... --READER SERVICE' - - -.

I N AM E CALI I
I (Plea se Print) IADDRESS

I CITY I
I STATE ZI P CO DE I
I Please send me more informat ion on your I
I ads in (he Aug. J966 CQ keyed as follows: I
I 1 2 3 4 5 6 7 8 9 10 II 12 I
I 13 14 15 16 17 18 19 20 21 22 23 24 I25 26 27 28 29 30 31 32 33 34 35 36

I 37 38 39 40 41 42 43 44 45 46 47 48 I49 SO 51 52 53 54 55 56 57 58 59 60

I 61 62 63 64 65 66 67 68 69 70 71 72 I73 74 75 76 77 Tota l Inq uirie s 0
I I
I Void ofter August 28, 1966 I
I CQ MAGAZINE, Dept . RS I
I I14 Va ndervente r Ave.

I Pori Washington, L. I., N. Y. 11 050 I
I. __ _ _ ____ _ _ . '
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JUII Co !illll ... . .

I.allll)k lll t loibo'loIlorlt':\. Inc. . .
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W RITE US NOW
KIN G SIZE TRA DE·/NS O N
YOUR PRESENT GEAR!

THROUGH

EXCLUSIVE GA I,AX}' LINEAR FEATURES
• 1l' ·I·olu l im w ,.,. lieit' eire u lt, Sustains Hi-Effi ·

ciency 10·80 Meters.
• iUusl (',mlpad 2KJr 1.;u,.",. errr 111,"1,.. R.F.

unit just 6" x 10 ',4 " x 11 ',4 ". Same as Gal­
axy III and V.

• NEW A laS! ( ,'utomatic I..i nearity System) An
improvement over convent ional Ale.

• .\lUST TA l.K·l'uWEIC f.THI in th is small
size.

• OPf·",'I' .' A ll , at all t imes.
• Built ·in aJllf'lfflfl ~1C"iI (' lI in;: relays.

I'O W ER SUPPLY
IIrory ,Iuly power supply
has 115/230 VAC primary,
conservative 2KW CCS rat­
ing wi th grain-oriented sil ·
icon steel core, solid state
rect ifiers. All cables sup­
plied. Power supply can be
placed under desk for op­
erat ing co nve n ienc e. Pro­
tected by attractive cover.

)f RE 0 T T , "SDl. • FE, TURE
• tsrur. 2.011/1 Wa ll' I' n · ..~S/l. 1,000 wanscw. 1,000 Walts-RTTY
• Complete tube replacement cost under $30.00.
.. Uses ten 6HFS's in new, efficient design .
• Full Power from any 100·200 watt output exciter.
• Tubes fan cooled for longer li fe.
$' SIMPLIFIED, reduced power tune-up.
• One knob bandswitching, 80 through 10 m eters.
.. High efficie ncy PI·NET, matches 40/90 Ohms impedance.
.. Built-in, adjustable low-pass fil ter.
• 3rd order distortion . 300 8 .
• 115/230 VAC power supply.
• Shipping weight (Linear and Supply) Approx. 55 Ibs.----- ---------------­11 Send inform at ion on Linea r Amplifier.

GET 0 Send quote on separate sheet. Io Send new catalog.

YOUR WORLD RADIO Name Can II
FREE LABORATORIES Add,... __
'66 CATALOG 3 4 15 West Bro a dwa y I

Cou nci l B lu ffs , Iowa S 1S04 Clty_ _ _ _ S ta te Zip _.._. -----------------_.
For f urther Intorma ti no. check n umber 11. o n pall't" 110

August, 1966 • CQ • 111
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Mise:

Drive:

Model SBA-50
••••••••••••••••••••••••••••••••••

.....-

SPECIFICATIONS:
Mixer-Amplifier 50·54mc
Tubes: 6U8A Osci llator-Mixer

12BY7A Am plifier
6360 Linear power amplifier
Requires smc sideband signal
f rom SBX·9

Outpu t: sse single tone 10 watts
Cont rols: On-Off Power

PA Grid Tun e
PA Plate Tune
PA Load Tune
Metering Swi tch

Metering: Oscillato r
9mc Drive
Buffer Grid
PA Grid
RF Out

Crysta ls: Three posi tions, uses 3rd
overtone 41-45mc range.
Crystal trequency e- f inal
frequency -9mc
Accessory socket provided for
connecting key ing ci rcuit to
SBX-9. Comes with three crysta ls.
Specify frequency when ordering.
For operation on 117 vee 60 cycle power.
$145.00

INTERNATIDNAL

--_.

Model SBX-9
SPECIFICATIONS:
Exci ter-Driver 9mc
Tu bes: 6BH6 Oscillator

12AX7 Audio
7360 Sal Modulator
6BA6 RF Amplifier
Four crystal half lattice
Carrier Suppression 45db min.
Unwanted SB Atten.40db min.

Output: Provides voltage drive for
mixer such as SBA·50

Controls: Carrier Balance
Microphone Gain
Test Swi tch
USB·LSB Switch

Metering: RF output for balance
adjust. Two sensi t ivi ty
ranges available with
front pane l switch.
Relay included for push-to-talk
operation. Crystals for upper
and lower sideband included.
Requires high impedance microphone.
For operation on 117 vac 60 cycle power.
$125.00

Misc :

Order direc t from
International Crystal Mfg. Co.

Filter:

•

I

CRYSTAL MFG. CO., INC.
18 N O , L E E • O KL.A . CIT Y. OKLA. 73102

F o r fllr tht>r i n fuf lllllli"n, check number 10. on plIge 110

11 2 • CQ • August, 1966
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National offers six of the world's finest receivers to
meet your particular requirement.

Receiver number one provides greater amateur band performance
and features than any amateur receiver ever built.

Receiver number two has the widest frequency range (from 5 kc to
30 Me) of any general coverage communications receiver ever built
for lab or commercial application.

Receiver number three is completely sohd-sta te for high reliability,
versa tility and portability. It operates from 12/ 24 V. D.C. or
115/ 230 V.A.C. This receiver draws less current than a couple of dial lamps
(when its dial lamps are switched off), and provides instant-on operat ion.

Receiver number four incorporates specific featu res fo r high
selectivity and has a six-pole fi lter to provide built-in steep-skirted
500 cps, 2.5 Kc, 5.0 Kc, and 8 Kc bandwidths with passband tuning for
CW and SSB. Also AGe threshold control to knock out background
QRM. Also a 50 db notch filter.

Receiver number five has a phase-locked frequency synthesizer to
replace conventional high frequency oscillator crystals for superior
stability and over-all calibra tion.

Receiver number six offers frequency meter performance with
1 Kc dial calibration and accuracy over its entire tuning range, 24 feet
of bandspread per megacycle, and 10 Kc per tum tuning rate.

Each of these receivers is called the HRO-500. National's new
HRO-500, at 1560. is the finest total receiver you can buy . .. a t any price.

Interested in trying out National's new sixpack?
See your National dealer for an opener.

Nw~!!~~.~~s.~~~"~ ;~.~'~"~!~~"!'8~~O~·~37 WASHINGTON STREET, MELROSE, MASS. 02176

For f urthe r informat ion , cbcek numbcr I!) , 011 l'UIU' 11 0
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" "
.. .WITH RCA BEAM POWERTUBES

For tabulated data of tee
nical information on sp
cific tube types, see yo
RCA Industrial 'lUbe Di
tributor and ask for yo
copy of "P roduct Guide f
R CA Power 'lUbes" ( P W
506A) .

Available Through Your
Authorized RCA Industrial

Tube Distributor

The RCA- 6 146B /8298
a nd R CA-6883B/ 803 2A
8552 have the same built
in, ext ra RCA advantage'
afford higher power inpu
for AM and CW, and ar
designed for critical mobil
applicat ions. T he chart list
three popular members 0

the R CA-6146 family whic
may be suitable for you
rig. And they have a ll bee,
d esigned speci fica ll y fo
power tube a p p licat io n
and rated to do a particula
j ob.

ower u es rna e

ower eo e or ama eurs

w 0 wan ower
•.. a nd reliability! The RCA-6146 family of Beam P ower Tubes
has long been fam ous (or both, because quality "ext ras" built into
these RCA tubes assure you higher power output and longer life
for your fi xed a nd mobile applications.

The RCA-6146A, for instance, has its getter mounted below
the base shield of the tube -out of the rf field - so you don't lose
rf output power. And for ext ra reliability, R CA uses low loss "lead"
glass envelopes for addit ional protection against the st resses of
rf and heat. ( If you tap the glass with your fingernail, the "ping"
tells you it's "lead" glass.)

THERCA 6146 FAMil Y'

RCA-6146A

RCA.6146B/8298A

RCA-6883B/8032A/8552

For 6.0~volt mobile and fixed equipment
applications.
Modified RCA·6146A with higher power
output for critical 6.0-volt mobile
applications.
Modified RCA-6883 with higher power
output for critical 12.0·volt mobile
applications.

RCA ELECT RONI C COM PONENT

AND DEV ICES, HARRI SON , N. J .

- The Most Trusted Nau: in Electronics
@

Fur ( u I'the r in (u l'mRt i" n . c heck n u m be r U;. ,, 11 pllj.('e 110
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