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The Complete VHf Ham Uses

"--W

Heathl<it®58-110A & 58-500
VHF Is Where The Action Is These Days . ..
Moonbounce, long-haul DX, more efficient an­
tenna designs ... and a whole lot less aRM.
And whether you're a serious VH Frer or an 80
through 10 man just starting to discover 6 and
2, Heath has the gear you need to go first class
... the SB-ll0A - the 6 meter SSB l eW Trans-

ceiver that puts thousands of hams on 6 .""
and the 5Ba500 - the new 2 meter Transverter
that g ives more sideband and CW capability on
2. Check the features and specs below" " • and
be convinced that when you go to the high
bands, go with the 5B gear from the Hams
at Heath•

• SB-1 10 A covers 50 t o 52 MHz w it h c r ysta ls supplied • .•
t otal cove raqe 49.5 to 54 MHz. S am e He at h line ar Mast e r
Oscillator a s us ed in 58 -1m for exac t freq uency cont ro l .
Sw itch se lec t ion o f U p p er S ideb and f l ow e r Sideb and I
CW. 180 w att s PEP SSB in p ut - 150 watts CW in put .
Fe ature s s a m e hi gh qu ality crystal lattic e f ilte r as use d in
He ath 58-101 • Operate s PTT o r VO X. S e pa rat e offset
CW c a rr ie r c rys t a l fo r pure, c lea n CW no te. Auto m at ic
level Control helps prevent ove rd riving a nd d istort ion.
Automatic Noise lim it er. Built- in 100 kH z c a lib rato r .
Bu ilt -in Antenna Sw itc h ing. One kH z di al ca lib rat io ns ­
bandspre ad eq ua l t o t en fe et pe r m e ga hertz. Th ree oscil­
lator m od e s a id CWo c ross -mod e o r s p lit fr equenc y ­
lMO-controlled transmit a nd rec e ive , c rvst e t-cont rc uec
transmit a n d re ceive a nd c rysta l-cont rolled trans m it with
varia ble -tuning rec eive. Fast. easy asse mbly
Kit SB-110A. 6 M Transceiver, 23 Ibs $299,00'
HP-23A. AC Power Supply, 19 Ibs , $51 .95'

PARTIAL 51 -11OA SPEClfl CATION S - RECEIVER SECTION: Sen, ltl ... lt y :
0. 1 1,1'" lor 10 d B, ignal .plus·na ise to no ise rc tic . Se lect l... lt y: 2.1 kHz @ 6 d B
down , S kHz mo• . @ 60 dB down. Ima ge re jedion : 50 dB or bett er . IF
" Iectlo n : 50 d B o r beuer , Audio output power: 1 wa ll . AGC char_
oc'erl,t1u : Aud io oulput le...e l ...ories leu tha n 12 dB lor 50 d B change of
input signo l le...e! (0.5 1,111 10 150 1,111 ). TRANSMITTER SECTIO N: DC power
Inpu': SSB, IBO wo,,, PEP, CW , 150 wa lls. RF power au tpu': SSB, 100
wa t" PEP. CW , 90 wot" (50 o hm non-eecc tive load ). Output Im pedo nce :
50 ohm no mina l with not more tha n 2:1 SWII . Carrier ' upprenio n: 55 dB
down fro m ral ed output. Un won led ,Ide ba nd , uppr.nlon : 55 d B down
fro m rated oulput @ 1000 Hz & higher. Di$tortian product, : 30 dB do"'n
from rated PEP outpot . Hum & no ll e : 40 d B or better below ra ted cc re ler.
K.ylng chorocterl'tln : VOX opera ted fro m keyed lone using g rid· block
keying . GENERAL: Frequency co .... ra ge : 49.5 10 54.0 MHz in 500 kHz
seg ments (50.0 to 52.0 MHz wilh u ysto ls supplied ). Frequ.ncy ' e ledlo n :
Bo ill.in LMO or uy sta l control. Frequency I ta b ility : l en than 100 Hz
drill pe r hc vr a lter 20 minotes wa rmup under norma l a mbient conditions.
Len Iha n 100 Hz drill for =*=1 0% supply ...oltoge lIoriotions. Dial Accuracy :
Eleclricol , w ilhin 400 Hz o n a ll band segments, o lter calibra tion a t nee rest

100 kHz po in t. Vi'oo l, within 200 Hz. 0 101 bocklo,h : No mo re tha n 50 Hz .
Calibration : Every 100 kH z. Pow.r r.quirem.ntl: High lIol toge, +700
... . OC @ 250 mo. wilh 1% mo• . ripple . low ...oltoge, +250 ... . OC @ 100 mo
wilh .05% mo a, ripple . Bios ...oltoge, - 11 5v, DC @ 10 ma with .5% mo• .
ripple . Filament ...oltoge, 12.6 v , AC/OC @ 4.355 a mps. Dlm.nl lon , :
1"~· W x 6~· H x 1 3~· O.

• S B· 500 c overs c o m ple t e 2 m eter a ma te u r band when
used wi th SB-110A hav ing a fu ll c o m ple me nt o f c rysta ls .
Tune s 144 t o 14F MHz w he n us ed wi t h SB -101 , SB-301 /
S B-401 c o m bin at io n a nd HW·100. 140 watts PEP in p ut
. 50 watts o ut p ut for a re ally big s ig n a l o n " t w o" . Highly
sensit ive rec e iver - 0.2 uV for 10 dB S +N /N for s o lid
cop y aso 's. Fast, easy, exact tuning. Us es a pa ir o f tn ­
ex pe nsive 6146 '5 in ABt c o n fig u ra tio n in th e final. Driving
un it s u pplies f inal pl ate voltage . , . a ll other o perati n g
vo ltages come from bu ilt -in , very stable suppl y - no ext ra
o ut boa rd s u p p ly to b uy . Supplies AlC volta g e to driver
t o prevent flat-topping. Rel iabl e , rel ay -c ontrolled T IR
switc hi n g . No cable c ha ngi ng ne ce s sary t o g o from low er
band gea r to 2 -met e rs - inte rnal rela ys d o it a ll by just
turnin g th e SB -5oo o n • Bu ilt-in m eter m onitors pl ate
c u rre nt o r relative po w er. Built · in 1 MHz c rystal ca li­
brator. SB-S eri es s t ylin g
Kit 58.500. 2 M Transverter, 19 Ibs , , , $179.95-
Kit S8·600, Station Speaker, 6 Ibs $19.95-

5&-500 SPECIFICATIO NS - RECEIVER - Se n, lt l... l, y : 0 .2 mkro"'a ll for
10 dB signa l.plus.noise 10 no ise rolio for SSB operat ion . Spurious R._
sponle : All are be la .... 0.1 microvolt equivalent signa l input, excepl 0 1
145.390 MHz (50 MHz IF only). Antenna Input Im pedanc. : 50 ohm vn­
bal a nced . TRANSMITTER - DC Pow.r Input : 140 wal ts PEP. Pow.r
Output : 50 wa tts (50% duly cycle ). Output Impedanc. : 50 o hm with leu
tha n 2 ,1 SWII . GENERAL - Fr.quenc y Ronge : Any 2 MHz Segment be­
tween 144 and 14B MHz into 50 MHz o r 28 MHz tuned IF. Mod. of Opera.
tlon : SS B or CW only. Power Requirem.nts : (1) 1'2012-4 0 VAC, 50/ 60 Hz
0 1 82 walls (interna l). (2 ) 700 to 800 VOC a t 200 mA (Iro m d ri... ing onil).
FUle : ~ ompere stew-blew for 120 VAC (fo rmerly 3AG); J..i ompere slow.
blow for 240 VAC. Front .Panel Control, : Meter ·ca libra te swilch, final
luning, e ft-en (funclion) switch, c eesetectcr, lina l loading , d ri...e r tuning .
Chon i, Control ' : Relative po wer adjust & bios ad just . Rear Apron Can.
n&eto,. : II F outpot, AlC. linear rela y, rela y, d rive , po wer plug, low f reo
eei...e r, low f o ntenno , luseho lder . Tub. Complem.nt: 6CB6 tra nsmiller
mixer, 6CB6 crysta l coli bra tor, 6054 rece i...er RF a mplifie r, 60 S4 receiver
mixer, 12GN7 tron, miller IIF amplifier, (2) 6146 f,na l amplifiers, (types
61-46A or 61-46B ma y be d irect ly substituted ). 7059 helerodyne oscillotor.
a mplifier, BI56 II F d ri...e r , O A2 voltoge regulator . Diad. Complem.nt:
5 silicon d iode s. 750 mA, 500 PIV; 3 in po wer ' opply, 2 in Ale . 1 Ge rma nium
d iode, IN191; REl PWR . Cabinet Dim.n,lon, : 12V. · wide x 67i· high x
13' deep. O .... rall Dlm.n,lon, : 12~· wide x 7.15/ 16" high x U ' deep
including knobs o nd feet. Net w e ight: 1-4H pounds.
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•
World's Largest
Electronic Kit Catalog

New 1970 Edition .. .Over 300 Kits For Every Interest. Save UpTo 50%
• Delu • • Color TV • •• T~ ...1,
you've h••rd and , ••d about t hat
gi"e batt., performance yet COlt
no ,"or. ; .i. mod.I, : 295. 227• •
1SO aq. in. rectanoul., : wi th o r
w ithoul A FT : all with ••c lua l",.
bui l t -i n ...U ·_vicinu .id, tor best
pic t ur.. alwayl : CUllom. wall o r
cabinet jnll.lIstion : optional w ir. _
loeu rlmota control.. AI.c) naw
" u t hkit antlnn••. t o w ar• . and da '
l u • • 1 2" BiloW portable TV.
• Sti NO /Hi·FI Compon, nts ...
Tra nailtor ""10 recli".,.C includ ­
ing t he world I, m o u, H••t hk it
A,R.1 5) . amplifi.r• . t u na r• • I pI.k•
• r• • t u rn ta bl••, ca rtridg••, f u r .
ni t u r • .
• Tran, l,tor Orgl n• • • • O.lu ••
19· Yo ic l " Pa ra m o u n t" Ind low
(:01 ' 10·voicl Thorn•• modll, ,n
kit f orm w ith intl.nt _pllY Color­
Glo " keyl _ ...... up to '500. Al l o
Percussion Ind Rhythm Icc.no·
ri..,
I M u . lc In Slr u m . n ' Am pllfl.,.
, " 20, 25 & 120 w .tt amplifi. rl
fo r l• • d a nd banln.trumln,, ; d i.­
l orl io n boou.r. , h••d p hon••mp. ,
plu. m ik• • • nd "and• .
• Hom. Equlpm.nl , , , Inl.reom.,
l a b l. radio . , g. r.g. door o p.n.r.,
port.bt. r. d io••nd p honog rlp h.,
ho m. prote e l lo n . y.tlmt ,
• S hortwa". Ra d io t . .. Multi ·
b.nd t horl wl". r. c l i" . , • . t olid.
s l er. a nd t ub. -typ. , porl abl. a nd
A C o p,'alld ,
a Am. l .ur Rad iO Equlpm.nt ...
World 's mou compl.tl lina o f SS B
trln. c . i" .r. , tr l n . m ltte r• . r. c . l" .
• r• . and .cceltorl.s.
• C ltlz.n · , B. nd R. d io , , , s -w.tt
f i• • d . nd m obil. I r. n . c e l" e,., ki l
0' ....mbr. d .
• T. tt I nd L.b lnstrum l nls . , • A
eo mplet. lin. o f mllert , genl'"
l or. I nd Iltll,. for .hop . • chool,
Ind un ri.1 . nd ho bby u••.
• S c l.nt ific In lt, um . n lt .•. In·
c ludi ng Berk. l. y P h y. ie . Lab.
M alm. tadl _Enk. in.lrum.nt. l ion
for 'P"Cl rOICOPY. a nalog Id ig lta l
equipm.nl. p H mlt.rs, record.,• .
• Ho m . Slud, Co..,.. s • , • Bas ic
kit -co ur... In .Ieclronic., redia.
and lfan. lllO' Ih l'O' Y' Ap plicerio n
kit -c ou,... on how 10 Uti m.I....
g .nl rero ,.. and oteiliolCope• .
• PhotOilrlphic Aids ... Da rkroom
c omp..lI,. for B & W i nd Co lo ,
print in g ; .Iectronic lim.r ; colo,
d....loping l rey' .
• " ldio Cont,o l Eleetron k: . .,.
Fo, mod.I.,. . N EW H_thkil R IC
g_r including trans m in. ,. Ind
rec. i" . ,. tchoic. of 3 "nd.) ..,.
"0', I l e ham.'lr.
• Treil Bik•• • • • fo r olt·nr..,
..... ' hi Hl athkit Treil & Snow
Bik. ; out'''nding pet' fo rm.ne••t
low Cott .
• M.r;nl ( leetro n k:s .. , For ••flly
. nd p l.....r. ; redio -t.lephon••,
d i,ectio n f ind l ,.. dlpth . ound.,..
w ••t h.. monilors. .nd acc.no·
, il t .
I Automoti• • ( "-tronlcs .•• Fo,
hobbyist .nd prof..sion." n. w
H. " h ki, 3 - in -1 Tun. -up M.t..,
Ignit io n Ana ly,.. S c ope. Tl ehom·
" er• • ce..sori...

'~ I ' -.•, .-

learn h o w you ca n build sophistica ted elect ronics a t 50%
sa vi ng s . , • n o special skills needed. f amou s H eathk it inst ruc­
t ions sho w you ho w . hee t echnica l consultation available . , ,
enjoy t h e fu n and sa tisfact ion o f building t he best , .•

r---------------~~lI .$," ........... ..., IMAlL I H EATH C O M PANY. Dept. 12-19 I
I Benton HI 'bof". M ic h ig a n 49022 I

COU PON I z:: FREE He a thkit Cala log I
I (plene prtnl) I
I INOW! I Add.... :

I C,ly _ S tate Lp Il ~~~_J
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try World travel. ..first class!
Sit d own to one of the new GT-550s ... switch on that tre me nd ous

power. .. and pick up one of your favorite OX contacts. You 'll swear
you're talking to the guy next door!

This is the rig. The one they all want. And now you understand why.
Makes you want to go home and throw rocks at your own outfit.

The price kinda surprises a guy, too. Doesn't cost as much as you
figured to own the best. You can add those great matched accessories
one at a time unti l you have everything a ham could want.

Wonde r what you can get on a trade -in ? Ask you r deale r.

See the Galaxy line at your D ealer',. If he doeBn't
har e it, w rite w f or one near you who doe• .

GALAXYELECTRONICS
"Pacesetter in Amateur/Commercial Equipment Design"

10 South 34th Street· Dept. CQ-CC45 • Council Bluffs, Iowa 51501

2 • CO • September, 1969 See page 110 for New Reader Service
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the famous
HORNET ANTENNAS

are now made by SWAN
For a number of years Hornet Antenna Products of Duncan, Oklahoma
has been manufacturing a line of high quality, high performance
antennas for the amateur bands as well as for other services. These
antennas have been designed and manufactured by Jack Guest, W5AJl,
president of the Hornet company. Probably the best known of his
products is the famous Hornet Tribander, made in both 3 and 4
element models and making use of Jack's patented, extremely rugged
and efficient frequency dividers, or " traps" as they are commonly
called. The 4 element model TB·1000·4 will equal or exceed the power
ga in and tront-to-back rat io of any other beam built on a 24 foot boom.
The enthusiasm of thousands of Hornet owners proves this better
than anything we can say.
Th is is why we are so pleased to announce that Swan is now
manufacturing and marketing the Hornet line of amateur band
antennas. Hornet Antenna Products in Duncan, Oklahoma will continue
manufacturing and marketing their line of Citizen's Band Antennas.
Our new Antenna Divis ion is a 10,000 square foot add ition to our
Oceanside factory, and is now in production on the Swan-Hornet
Tribanders. We will feature a complete line of antenna products for
HF, VHF, and mobile. It's a double pleasure to also announce that
Ray Hodges, W6AQP and Fred Schnell, W60lF, who have been
manufacturing a beautiful line of mobile antennas at their Los Ange les
factory, including the 5 band Swantennas, have recently joined the
Swan fam ily, and will be in charge of antenna production.
Visit your Swan dealer soon, or write for further details.
Best DX es 73

S..,AItI
ELECTRONICS
For Bette' Ideas
In Amateur Radio

OCEANSIOE. CALIFORNIA • A su bsidiar y of Cubic Corporat ion

4 • CQ • Seprember, 1969 See page 11 0 for New Reader Service



Herbert Hoover, J r ., W6ZH
1903-196 9

W IT H the death of Herbert Hoover Jr. on
July 9, at age 66, the nation lost an out­
standing citizen and amate ur radio one o f its
keenest participants and supporters.

Herb Hoover's interest in radio dates back
to his earliest years. Born in 1903, he followed
the early developement or radio with the avid
enthusiasm that kids today follow exploits in
space. By ten he mastered the Morse Code
and by twe lve he constructed his first wireless
set and had his fi rst QSO on the ai r. He was
act ive as a radio amateur whi le attending
Stanford University during the early 1920's.
During summer vacations in Washington,
D.C . where his fa the r was then Secretary of
Commerce. Herb fired up an amateur station
on the grounds of the old National Bureau
of Standards.

Upon gradua tion from Stanford in 1925,
Herb began a career as an oil exploratio n and
mining engineer. In 1928. after receiving his
Masters Degree from Harvard, he returned
to communications, and for several years
pioneered the development of airl ine com­
munication systems in this country. In 1934
he returned to oil and mining engineering.
became out standingly successful. and earned
worldwide fame.

Although his fa ther served as President of
the Uni ted States (1 928-1932), Herb shunned
polit ics most of his life. In 1954, when asked
by President Eisenhower, he accepted an
appointment as Unde rsecretary of State.
During a three year tenure in the number two
position in the State Dept ., Herb demon­
strated his abilities as a diplomat and was
instrumental in mending serious disputes in
the volatile Middle East. While public office
held no glamour fo r him, he felt it a matter
of duty to serve his country when asked to
by the President.

He displa yed this sa me loyalt y to ama teur
radio. He often sta ted that he owed much to
amateur radio for providing the initial stimu­
lant which launched him on his successful
engineering career. In 1962 he became Pres­
ident of the American Radio Relay League
and the International Amateur Radio Union.
posts he held until 1966.

See page 110 for N ew Reader Service

Herb hrought an aura of dignity to ama­
teur radio and he devoted long hours in
attempting to upl ift its status in th is country
and abroad. He is given major credit fo r the
establishment of reciprocal licensing legis­
lat ion be tween the United States and foreig n
countries. and he was very instrumental in
getting the O SCAR amateur radio satellite
program established .

Herb received honors and declarations
from several countries for his engineering
achievements and he belonged to a list of
professional and ci vic o rga nizations. but his
favorites were those associated with amateur
radio. He once said there were fou r things
tha t made life worth living fo r him-the out­
doors. far away places. mining enginecri ng
and amateur radio .

T all , distingu ished looking and always a
gentleman. Herb had a generous. courteous
and upright nature, with a great sense o f re­
sponsibility in everything that he undertook.
His values were loyalty. service and integrity.
and he deeply appreciated human comrad­
ship. He was. in fact. the epitome of amateur
radio itsel f.

W6ZH's key is silent now, bu t he will long
be remembered by his colleagues in the ama­
teur radio fraternity. his country and the
world. -

The late Herb Hoover Jr., W6ZH, a ddressing a
mee ti ng of the Qua rte r C e nt u r y W ir e less

Association.

September, 19 69 • CO • 5
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OUR READERS SAY
Weather Warnings

Editor, CQ:
Your July issue contained a short but very

interesting article on "Weather Warning" which
points up an important field presently neglected.
In the recent weather disasters in the midwest,
one observer stated on TV that "there was no
advance warning. and within ten seconds from
the first raindrop. giant trees were falling."

The value of a good storm detector. equipped
with moderate squelch, and constantly monitor­
ing alongside the family radio in the kitchen. is
self-evident.

'Vithout meaning to detract from his very
good article, I would like to gently chide W9­
VCL. His typewriter probably has been changed
over to the metric system a little too soon. A
barometric pressure of 29.75 mm of mercury
would be a pretty good vacuum , since it is rough­
ly the equivalent to an altitude of 73,000 feet .
A few minutes in that environment and you
wouldn't need a storm detector.

For the benefit of readers who have run-of­
the-mill barometers, I would guess that Irvin
meant 29.75 inches of mercury.

James M. Bruning, K2BZ
North Arlington, N.J.

Editor, CQ:
In response to the July 1969 article. "Weather

Warnings with the VHF Receivers," this is being
written.

It is necessary to remove the noise silencers on
the receivers to count static crashes. It is amazing
how many amateurs didn't do this white attempt­
ing to listen for storms.

Irvin Schroeder, W9VCl
Sheboygan, Wise.

Commercial or Home-Brew?
Editor, CQ:

In your February issue. Sylvia Margolis gives
us her version of the GB2LO installation. spon­
sored by the Daily Mirror.

Let me say that , in this particular case, her
decision to use commercially manufactured
equipment. was correct. However, I rake strong
exception to her derogatory comments on home­
brew gear. Quote. "No matter how efficient, how
ingenious a homebrew rig might be. fuses blow,
capacitors collapse, resistors burn out," unquote.
Nonsense! My home brew rig, 6AU6 v.fo., 6A­
G7 buffer, 807 doubler, 813 final, built in 1948
and in constant usc for over 20 years, has needed
no repairs, except normal replacement of tubes
after long service-how. if you have 2000 v. on
the plate, don't use a 2500 v, blocking condensor
- use 5000 w.v.d.c. components. Air-conditioning
also helps. especially in tropical climates. Mrs.
Margolis appears to have acquired the impres­
sion that home-brew rigs are generally assembled
out of the junk box. Again. "Only the builder
himself could trace and remedy the fau lt."
Frankly, I have a neat. professionally appearing.
complete schematic of my transmitter, indica ting

6 • CQ • September, 1969

values of all components. "These things:' she
says, "happen in the best of (home-brew) in­
stallations." So they may. and so they do in com­
mercially manufactured equipment-in which
case she could obtain and install (1) a substitute
rig within minutes. Surely-but then have we not
descended into operation of a plug-in appliance?

Let me reiterate, in the case of G02l0, hers
was the correct decision, but I strongly feel it
was unnecessary to express derision at horne­
built equipment-after all, we are amateurs- I
have been a commercial communications man
since 1927, and an 'amateur" since 1939-1 do
not consider myself a die-hard nor am I ashamed
to "wind my own coils," provided I have the
know-how to do so. To use her own words, I
remain "adamant" but am not "obstinate."

I am surprised you, as an Editor. permitted
such slurs on hard-core amateurs. and I will be
more surprised if you have enough "hard-core"
to print this in your READER'S SAY Column.

A. R. Rowley, HP IBR
Panama I, R. de P.

How kind of Mr. Rowley to write that he
agrees with our decision on choice of equipment
for an exhi bition station.

If all amateurs had Mr. Rowley's construc­
tional ability there would be no need for com­
mercial equipment. But lees face the facts-the
average piece of home-brew is to the greater
extent the result of compromise. The finished
product is a complex of (a) what was in his junk
box; (b) what was scro unged from other junk
boxes; (c) what was recognized as a good surplus
buy; (d) what was bought in the normal way be­
cause it couldn't be got any other way.

The resultant equipment could be (a) a piece
of gear that is technically excellent and does
what it was intended to do; (b) a good try that
didn't quite make the grade; (c) ashes-to-ashes . . .
back to the junk box.

Unless every component is new and repeatable
from manufacturers' stock, a piece of home-brew
is as ephemera l as a musician's improvisation, A
failure (and even a Rolls Royce ca n get a punc­
ture) may involve a major reconstruction, de­
pendent on the resourcefulness of the exhi bition
operations. Hours could go by without activity.
Considering what the GB2l0 project was cost­
ing our hosts, the Daily Mirror. such a delay
would be inexcusable.

So what is all the fuss about? GB2l0, like
most exhibition stations was a demonstration of
operating, not of electronics. In fact, hardly any
of the thousands of visitors asked about the rig.
All they wanted to know about what countries
we could talk to.

Long live the amateur constructor. Some of
my best friend s don't have Collins, Drake or
Hy Gain. So long as I can rely on replacement
commercial rig from stock if and when a com­
mercial fuse blows. capacitor collapses or re­
sistor burns out in the exhibition stations r pro­
mote, I'll praise home-built gear-and exploit the
commercial!

Sylvia Margolis

See page 110 for New Reader Service



/
/

--_._.. _.- _-_.__._--

NOW! A SUPER THUNDERBIRD!
ALL NEW 6-ELEMENT
SUPER THUNDERBIRD TH6DXX

The new Super Thunderbird
TH6DXX offers the ult imate in
tribander perfo rmance, wit h me­
c hanical and electrica l specifica ­
tions unsurpassed for 10. 15 and
20 meters. Th is newest of Hy-Gain 's
ama teur antennas is superb on OX
and other long haul contacts. and
gives peak performance on eac h
band whether you' re work ing phone
or CWoCheck the many features at
right; you'll see why you shouid be
using the new Super Thunde rbird !

PLUS THESE OTHER
GREAT THUNOERBIROS

• New, improved a -element
Thunderb ird - Model TH3MK3.

• Fabulous, 3-element Thu nder­
bird Jr.-Model TH3JR.

• Popular z-etement Thunder­
bird -Model TH2MK3.

Buy one today at yellr favorite
Hy"Gain distributor.

Tilt·llead, ui n rul 'oom·lo·mast
brac:kel - a ll ne'/ll, cast aluminum brack·
et accommodales masts Irom IV." I

211I". Allows u sy lilting 101 inst alla·
tion, ml intenloce and lumng. provides
mast leed·thru lor bum stacklng_

h ' .
Taper S'/llall~ , Ilo"e11 '.'illl - new
tubing on all elements allows uSJ
Id justment and re-adJustmtnl. Taper
swaged 10 penmt larger diametll
tubillg where it COO lltS! And. less wind
loading. Full clrcumterencecomprusion
clamps I re meth. and elec. superior
to self-lapping sheet metal screws.

My ·Gaill leta /II . lcll _ Advanced desi(1l
Ircm compallJ that irwented the Beta
Match. achieves bli lneed inpuL cen­
mum malching on all 3 bands. and
plovidl!1 DC( Iound to eliminate pret ipi·
talioll static.

OUTSTANDING
HY-GAIN FEATURES

• Til t-head. un iversal boom-to-mast
bracket (see detai ls at left).

• Taper swaged, slotted tubing with
fu ll ci rc umference compression
clamps (see details at left) .

• Hy-Gain 's exc lusive Beta Match
(see details at left).

• New, improved "Hy-Q" traps .. .
separate traps for eac h band .

• Up to 9.5 db forward gai n.

• 25 db front-to-back rat io.

• SWR less than 1.5: 1 on all band s.

• 24-foot boom.. . none longer in
t he industry.

• Hi g h -p e r f o r m a nc e element
spacing.

• Extra heavy gauge. machine
formed element -to-boom brack­
ets, wit h plast ic sleeves used only
for insulation. Bracket design
allows fu ll mechanical support .

Hy-Gain Super %¥z
.. The most advanced antennas under the sun.

Thunderbird
Hy-Gain Electronics Corporat ion

P.O. Box 868·2

li ncol n, Nebraska 65501 AC-I

See page 110 for New Reider Service September, 1969 • CQ • 7



The No. 90651

GRID DIP METER
The No. 90651 MILLEN GRID DIP METER
is com pact o nd comple tel y se lf co nta ined.
The AC po we r supp ly is of th e '"tra ns­
fo rme r '" type. The d rum d ial ha s seyen
cal ibra ted un iform leng th sco les from 1.5
Me to 300 Me p lus o n arbi trary sca le for
use with the " add itional ind ucto rs Dyoil ­
a b le to extend th e ran ge to 220 ke.
Inte rna l terminal strip permits battery o p­
e ration for antenna measurement.

JAMES MI LLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

" T". ",
<"-0
~ M~
<,-0'

" v f'

DXing Courtesy?
Editor, CQ:

I'm sending my remittance for renewal of your
fi ne mag and also a short note. I certainly hope
you at least consider my complaint.

The complaints don't concern your mag at all,
as I think CQ is much better than "the other
mag," Hi! They do, however, concern perhaps
the enti re ham population, because they are in
regards to Gus and his OX-pcdition. One night
very recently while Gus was on 20, the mob call­
ing him occupied almost 100 kc of the band. I,
for one, feel that is going quite a bit too far,
don't you? After all, not everyone is chasing him
from rock to rock, but must everyone be called
on to suffer the end result-massive QRM! May­
be it showed the real spirit of DX 'ing, but I'd
rather think it was just a plain case of poor man­
ners. The 20 meter band is quite tough enough
wi thou t such a horrid mass of screaming fanatics
to make it worse.

Please fellas, have some consideration fo r the
rest of us who would much rather have a good
ole QSO than call VQ9/ A/BC any day. Show
some of those clea n operati ng habits and good
sportsmanship we're supposed to have.

P. V. O'Donnel Jr., TF2WLS (WA2HNO)
NSGA Box 14
F.P.O. New York 09571

Announce:rnents

New Kensington , Pe .
The Skyview Radio Society will hold their 7th

annual Swap & Shop on Sunday, Sept. 7, 1969.
There is no registrat ion fee. Bring your equip­
ment for sale or trade. Food and refreshments
available. Bingo for the ladies and prizes. Mobile
check-ins and directions on 29.0 and 50.4 me.
Fo llow direction signs from Camp Joan J unction
Rt. 366 & 380 10 miles Northeast on Monroe­
ville, Pa,

Augusta, Georgia
The 1969 Georgia Station Convention and

Augusta Hamfest a re being held jointly on
September 13 and 14, 1969. Over 400 amateurs
from Georgia and South Carolina are expected
to attend. For complete details on this event
contact Allan J . Barton, K40HK, A.R.C. of
Aug usta, Inc., P.O. Box 3072, Augusta, Georgia
30904.

Rare County DXpedition
For the interested OX & "w" frate rnity the

North Jersey DX Association will operate their
club station from the very rare WARREN
co unty in New Jersey. They will operate under
the callsign W2JT12 nn October 18 & 19, 1969.
Continuous operation from 1600 GMT on Oct.
18, to 2000 GMT on Oct. 19th. Frequencies: c.w,
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Two rugged Eimac 3-500Z high-mu triodes
are featured in Henry Radio 's new 2K-3

linear amplifier. Henry des igned the ampli­
fier around versatile Eimac power tubes
because these popular triodes are ideal
for grounded-grid operation at the 2 kW

PEP SSB input level, and at the 1 kW
DC input level fo r CW, AM and

RTTY. Users of th is new Henry rig
will enjoy a conservative plate dis­

sipation rating of 1000 watts for
year- in, year-out reliability under

key-down service. Henry's choice
should be your choice. For more

information on the 3-500Z and on
Eimac's line of power tubes for

advanced transmitters, write Eimac
Amateur Services Department or

.....~contact your nearest
Varian /Eimac

distributor.

TedHenry
neededa
rugged linear

tri .
So

he eeme
to us.



SAMS Books for theAmateur
Advanced & Extra· Class Amateur License Handbook
by Howard S. Pyle, W70E. Provides all the information
you need to obtain your advanced- or extra-class
license. Includes sample questions for each exam. 192
pages. 20649. only ..•...•.. .. .•.• .•.• • .•.... . . $3.95

General -Class Amateu r License Handbook
by Howard S. Pyle . W70E. A co mplete gu ide, in clUding
typ ic al FCC lest questions and answers, to help you
prepare for the Tec hnician, Cond itional, or u enerat­
Class ra dio exam. 144 pages. 20639, only •• . . ••• •$3.25

Amateur"Radio SSB Guide
by Ha rry D. Hoo ton, W6T YH. Invaluable to anyone own­
ing o r plann ing 10 buy ssb equipment. Explains basic
pr inc iples and purpose 01 sse transm ission. Includes
schematics for building or troubleshoot ing ssb trans­
mitters and rece ivers. 136 pages. 20629, only . ....$3.95

Ham Antenna Construct ion Projects. 2nd Ed.
by J . A. Stanley. The antennas descri bed are ei ther
homemade or represent major modi fications of manu­
factured types. Includes improved new versions of the
Marconi , Vag i, and 8JK, primari ly fo r 10-500 watt PEP
class r igs. 176 pages. 20654, only $3.95

Building Your Amateur Radio Novice Station
by Howard S. Pyle , W70E. Provides comple te, easy-to­
foll ow construction deta ils fo r build ing an inexpen sive
transmiller and rece iver. for Novice or General-Class
operation. 128 pages. 20050, only .•. •, ..•.•••••. $3.75

OTHER POPULAR TITLES
73 Dipole and Long-Wire Antennas. 65071 .••••• •$4.50
So You Want to be a Ham. 4th Ed. 20607 4.50
Practical Ham Radio Project• . 20042 .....••••••• 2.95
101 Easy Ham Radio Prolec t• • 20674 3.95

E & E Amateur Books
NEW! Amateur Tests and Measurements

by Louis M. o ereuet, W5REZ. Shows how to perfo rm
vi rtua lly all test s on amateur transmillers, receivers,
and antennas, and how to make requi red adjustme nts.
An Invaluable book for the amateur who wants top coer­
ati ng effic iency. 207 pages. 65072, only ••.•••••• $5.50

The lamous RADIO HANDBOOK. 17th Ed.
Tell s how to design, bu il d, and operate latest types of
amateur transm i tte rs, receivers, transcei ve rs, and am­
pl ifiers. Provides ex tensive , simpli fied theory on eve ry
phase of radio . 848 pages. EE-167, only .•••.•••$12.95

Single Sideband: Theory and Pract ice
by Harry D. Hooton, W6TYH. The one-source guide to
esb, cove ri ng o rigin and pri nciples, deri vati on of ssb
signals, ca rrie r-su ppression techn iques, si deb and se­
lection , and a complete analysis of ssb equ ipment. 388
pages. E£·350. only • . . . • . • . . . • . . • • . . . . . . . . . . . . $8.95

Transistor Rad io Handbook
by Donald L. Stoner, W6TNS & Lester A. Earns haw,
ZUAAX. Covers transistorized co mmunications equip­
ment for amateur applications. Provides simplified
theory, plus pract ical co nstruction pro jects tor solid­
state equipment. 180 pages. EE-044, only .•• •••.• $5 .00

Amateur Rad io Incentive Licensing Study Guide
by Robert M. Brown , K2ZSQ/W9HBF and Tom KneUe',
K2AES. Fully explains the new ince ntive licensi ng.
Covers all the new FCC reg ulat ions and band alloca­
tions. Incl udes sample exams for Novice, Technician,
Condit ional , and General- Advanced- and Extra-Class
l icensing. 160 page s. EE·050, only $2.75

'Ho wa rd W. Sam. & Co., Inc.
---- ------ ------ -

I
Order f rom any Sams Dist r ibutor or bookstore, I
Dr mai l to Howard W. Sams & Co., lnc., Dept. CQ-99 I

I 4300 W, 62nd sr., Indianapoli s. Ind. 46268
I Send following books: N o s. I
I s encl. I
IN. m . I
I Add res s I
I City State ZiP I
~ J
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3555, 7055, 14055, 21055, & 28055, s.s.b.­
3855,7255, 14255, 21355, & 28555. QSL direct
to W2JT with s.a .s.e, or through the "W2"
bureau .

Uniontown, Pa.
The 20th annual Gabfest of the Uniontown

Amateur Radio Club Inc., will be held on Sep­
tember 13, 1969 (Saturday afternoon and eve­
ning). It will be at the club grounds: turn off
Route 51 at the sign just north of Uniontown
and follow the signs. Registration costs $2.00.
Prizes and swap & shop.

Joliet, Illinois
The second " 160 Meter Reunion" sponsored

by the Chiburban Radio Mobileers will be held
at the Joliet Beach Club on Rowell Avenue in
Joliel , Illinois on Sunday, September 14, 1969.
Food will be available on the grounds. Interested
persons should contac t Barry Boothe, W9UCW,
Route I, Minooka, Illinois 60447 (8 15-462­
5893).

Dallas, Texas
The Texas Instruments Amateur Radio C lub

will sponsor a Ham-Swap-Fest on September 14,
1969 at the Texas Instruments Activity Center
located on N. Central Expressway in Dallas. Over
1000 amateurs are expected to attend. Activities
sta rt at 9 A.M. and continue to 5 P.M. Prizes
include a Swan 35OC. T H-6 Tri-bander, and
many more. Bring your swap gea r. Register now
for the pre-registration prize, $2.00 per person.
Contact John Zagrodnick, W5LWH, 3823 An­
tigua Drive, Dallas, Texas 75234.

Peoria, Illinois
The Peoria Area ARC will hold it 's 12th

a nnual hamfest Sunday, September 21, 1969 at
Exposition Gardens (same place as last year).
located on the northwest edge of Peoria, Illinois.
Food will be available. There will be plenty of
free activities for the entire family. Advance
registration $1.50. at the gate $2.00. For furthe r
detail s and advance registration write: L. Lytle.
W9DHE, 41 9 W. Stonegate, Peoria, Illinois
6 1614.

Walla Walla, Washinglon
The Wall a Walla Valley A.R.C. will hold its

23rd annual all family picnic and hamfest Sept.
21st at Jefferson Park in Walla Walla. Saturday
evening, Sept. 20th will be openhouse at the
W7DP homebrew hamshack. Quite a number of
activities a re planned including a meeti ng of the
M.I .N.O.W. gals. Talk in frequencies are 3960.
29.6, and 146.760. For more information write
to : W7DP, P,O, Box 321, Wall a Wall a, Washing­
Ion 99362.

Boulder, Colorado
The Boulder Amateur Radio Club will hold

its annual auction at the National Guard Arm­
ory, 470 N. Broadway, Boulder, Colorado on
September 21, noon to 6:00 P.M. F urther infor-

[Continued on page 98]
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Band Beams with

Patent No. 3419872

The.,

aSS IC
FEED

According to forecast. 1969 should be another great year for h. f. prop­
agation conditions. Make the most of the DX openings on 10 and 15
meters with new Mosley single-band beams. the Classic 10 (Model
CL-1 0 ) and the Classic 15 (Model CL-15). These beams offer the op­
timum spacing possibl e only on sinqle-band arrays. But even more ad­
vantageous is thei r famous Classic Feed System (pat . no. 3419872)
This "Balanced Capacitive Matching" provides maximum gain. in­
creased bandwidth and more afficient performance because of i t s better
electr ical balance and weather proof design.

See these DX champions at your nearest Mosley dealer. For com­
pl ete specifications and performance data, write factory direct for
free brochure, Dept. 189.

.
46 10
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Feenix, Ariz.
Deer Hon. Ed:

Since riting you last month about dec-x'ing
the planeIS and how hard it going to be.
Seratchi are in l ie Hon. Blue Funk. You
recalling my letter. I'm surely.

I figyouring out that there are four stars
neer enough to having planets that amchoor
can talk to in his lifetime. on acct. it taking
radio singa ls so many yeers to gett ing to
planets and back again.

Well. this are heck of a Hon. Note. What
are we amchoors going to look forward to
in dcc-x anyhow? Fou r lousy planets - or
maybe a few more if the sta rs Alpha Ccntauri,
Sir ius. Procyon and Altair having amchoors
on more than one planet.

Of courscly, dec-x'ing the whole universe
not being problem in we can finding a way
to making rad io waves go fast er than lite.
Scratch i putt ing on his Hon . Thinking Ca p
and think ing some, but it being waste o f time.

We scientists not even knowing what lire
is, so we having fat chance of fi gyouring out
how to mak ing radio waves go faster than
lite. Anyhow. litc and radio waves a re kinda
similar. so it like trying to make lite go faster
than lite l!

No indecdy, Scratchi not coming up with
any ideas on that. Lite faster than lite. Hahh !!
I th inking we have to wait ing for some
soopc r-smart gcenyus to coming up with
answer to that.

So. Hon. Ed.. is that the end of dee-x'i ng?
Is that the wall-a Hon. Dee-X Barrier­
against which dee-x'crs of the futu re will
everlastingly have to bea t their head? The
Dee-X Barrier, a magical numbcr-1 86.000
miles pcr sccond-which limits forever the
dista nce a dee-x'er can reach as he sends out
his musical signal into the vast unknown
reaches of space'!
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Limits him because he knows that if his
signal is heard beyond th e planets of Altai r
- even if he has managed a way to get them
past - he can never benefit from thi s feat,
because an answering signal would take so
long to come hack that the amchoor would he
in arnchoor's hevvin.

How to break th is dee-x harrier? How to
devise a wa y to heer a signa l th at takes so
long in wend ing its weary way hack th at only
the amchoor's chi ld ren would be around 10

rcscevc it?
The children !! Of course! th at, Hon. Ed ..

is when I getting th is stcwpcndus idea! You
don't have to get an answer! You ca n lccve
the answe r to posterit y! Now an amchoor
has a legacy he can lccve his child ren!

How obvious. How simple. How wonder­
ful! And so easy. All an amchoor docs is
this. He keeps a log of all the extra-solar
scck-yous he makes throughout his lifet ime.
Then, he makes th is log a part of his Hon.
Last \ViII and Testament and his inheritance.

Now, long after the amchoor has passed
on to his just reward, h is children, who are
amchoors, can answer any of their Hon .
F ather's seck-yous.

Only one ccnsy-wccnsy prohlem. Child ren
needing to have same call-letters as their
Hon. Father. T hat's where you come in. You
havin g to star t lohhyi ng with Hon. FCC so a
fa ther's call -letters can be passed on to his
chi ldren.

Hon. Ed., th e future of extra-solar dee-x is
in your hands. You ca n be famous as the man
who struck down th e Hon . Dec-X Barrier!!
Think of the honor. Your name will be on
everyone lips. Hon . Huzzah, H uzzah for Hon.
Ed., the breaker of the Dec-X Barrier!! Don't
fail your fellow amchoors! The torch is in
your hands and now is the time to strike.

Oh. I rceli zing this will tak e a few bux, hut
I hoping you not so mundane as to letting
this bother you- not when the future of extra­
solar dcc-x rests in your hands.

To helping o ut I'm enclosing a cupple 3­
ccnt stamps as a contribyoushun. I sorry
there's no gum on them, bu t with a little
paste they sticking on a letter just fine.

On. on and upward. Hon. Ed!
Respect ively yours,
Hashafi sti Scratchi

SUBSCRIBE TODAY
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THE EVOLUTION
OF A CIRCULATOR

COUPLED PARAMP
BY J. T. CHAMBERS,' W6NLZ

Perhaps no piece of equipment has frustrated v.h.f. men as much as the par­
amp. Until recently, the key element to success has been priced beyond the
amateur pocketbook. The "Circulator," now available, permits great simpli-

fication and improved performance.

T HIS strange madness (paramp building)
started with an article by Sam Harris, W 1­
FZJ , in CQ magazine, November 1958' , fol­
lowed by a series of articles in QS T magazine,
December 1958, by Ross Bateman , W4AO,
and Walter Bain, W4LTU.2 T hese. incidental­
ly are very good articles and well worth going
over and reviewing aga in. These pioneers
pointed out that a device called a parametric
amplifier was capable of almost noiseless
v.h.I, amplification; then the mad rush was
on. Let us give credit to Sam Harris as he
was the fi rst person known to get one of
these things to work and receive useful sig­
nals on the air with it. In honor of Sam, a

·Sr. Staff Engineer, TRW Systems, #1 Space
Park, Redondo Beach, Calif.

IHarris, F. S.t "The Parametric Amplifier," CQ,
November 1958, p. 74.
2Batcman, R. and Rain, W., "New Thresholds in
V.H.F. and U.H.F.," QST December 1958, p.
30, January 1959, p. 11 , February 1959, p. 28
and March 1959, p. 35.

specific variety of amplifier is named for him.
It uses a tank circuit th at is resonant both at
the signal frequency and others, but neces­
sarily the idler. and hopefully somewhere
near resonance at the pump.

No mailer how you slice it, these para­
metrics are difficult to adjust. At least the
one I made seemed to require more th an just
plain luck to get working. but it did work,
and it was more sensitive than anything ]
had ever heard on the 220 mc band . Bear in
mind that at this time tubes were still in the
6BQ7. 6BK7 stage and these were considered
real hot, just about the best obtainable. eX­
cluding the 41 6A which wasn't priced for
ham pocketbooks. Transistors just weren't
any good at all for v.h.f, and weren't given
much chance of ever being good for much
anyway. A 7 db noise figure at 432 was just
about the end of the rope. A lot of Harris
Type amplifiers were built but. like mine.
they eventually went on the shelf; just too
much trouble to tune, keep tuned and worst

View of the circulator mount­
ed on the compartment
which is secured to the X
band wavegu ide shown in
figs . 1 and 3. Note the
impedance matching net­
work that connects to the
varactor diode. The pump
oscillator is fed in on the
right end as shown in fig . 2.
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Fig. 1-Construction of the X band waveguide used for a 432 mc parametric amplifier. The
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notch around the perimeter. The drawing on the right is an exploded view of the final con-
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of all it was hard to tell just how well it was
working.

In a third article in the series by Bateman
and Bain (QS T February 1959),2 a new and
wonderous improvement was added-an idler
circuit that could be separately tuned. More
practical construction details were given by
the same authors in QST of March. 1959.
Here was a system that worked well enough
that the basic design was elaborated on many
times by others. particularly by Frank Jones.
W6AJF.' It was well covered in VHF for the
Radio Amateur." This basic design is sound,
but still tricky and the techniques as shown
were limited to frequ encies at or lower than
432 me which is where the paramp really
starts to show its worth. Also. as the months
went by and tubes got better. the 417A be­
came more common and the 6ES8 built for
the TV trade was a marked improvement
over the 6BQ7.

T he transistor still didn't amount to any­
thing. but don't throw brick bats at the Jones
Amplifier: KH6UK used one to work WI­
FZJ on 432 with the help of the moon. In­
cidentally. both the Harris and Jones ampli-

3l ones, F., "Experimental Parametric Ampli­
fiers." QST. August 1959. p. II.
-llones, F., "V HF for the Radio Amateur,"
Cowan Publishing. Port Washington. N .Y.• Cat.
No. 115.

fier are a little hard to get the pump power
into; a lot more power is required than is
needed for later designs.

The next slep was a big one. In the January
1961. QST. Troetschel and Heuer described
a paramp for 1296 me that was a real per­
former.' A lot of these were built and many

5Troetschel, W., Heuer, H. , "A Parametric
Amplifier for 1296 Me.... QST, January 1969.
p. 13.

.,

Close up view of the impedance matching net­
work consisting of L1, C1 and L2 •
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DiO d. QrOlind.d t o W,G:)

PlIn'l p TInpt

I\V .s:

L,/,--...", , I, .
ClrClilotor

"
~ C l

In plit -, .I L,

•
OlitPlit

~

To 4 3 2 me Re c"v er

Fig. 2-Circuit arrangement of the circulator,
impedance matching network, diode and pump
input point for the 43 2 mc parametric amplifier .

a rc st ill in usc ; however, more were built and
laid on the she lf as impossible. A few words
arc in order about that ; the first time you tr y
to tune one, unless you are lucky. you will be
convinced that it canno t be done. However.
I can assure you that afte r several dozen rc­
tun ings it can he done in 10 minutes or less.
but .. . I se rious ly believe you must have a
few tools to do it. A signal uenera tor with- -
some fo rm of attenuator is almost a must ;
also, the variable attenuator in the pump level
contro l must wo rk reasonably smoothly. T he
instructions in the art icle arc correct, but it
is st ill tricky to do. As an example, it is very
easy to tunc up on the image of the receiver
- lots of noise, good gain. "obviously" its
working-but it isn 't.

Let us add here that I had no luck at all
trying to tunc mine up until I got a ferrite
isolator and inserted it in series with the
pu mp signal. Really an isolato r isn't necessary
at all . provided you usc a well matched
smoothly working pump attenuator, and I
don't use mine any more. It is simi lar to the
training wheels on a littl e boy's bicycle ; once
you lea rn to ride the bicycle you no longer
need the training wheels. but it sure simpli­
fies the behavior of the bicycle until yo u can
get the feel of it. and I can assure you that
you do need a feel fo r it.

The Circulator

All through the ahove growth stages J
kept trying to badger all of the experts I
could corner on how to make a better paramp
a nd the discussions always went the same
way, " A pararnp witho ut a circulato r'! They
won't work: don't waste your time; no good,
impossible; a laboratory curosity!"

T he circulato r is a non-reciprocal ferro-

16 • CO • September, 1969

magnetic network which, when properly
terminated. has the properties of allowing
energy to now from port (terminal) I to port
2, and from port 2 to port 3 with very little
loss. in this case 0.5 db. Conversely. the loss
from port 3 to port 2, o r port 2 to port I is
very high. approx imately 20 db. This charac­
teristic provides roughl y the ' isolation be­
tween input and output that is found in the
pcntode vacuum tube and ca n permit arnpli­
fication witho ut self-oscil lation.

T he "experts" sure were sold on this th ing
called a ci rculator, but circulators are re­
latively narrowband and the chances o f find­
ing one in surplus that happens to hit the ham­
band are darn sli m. A notice, however, in a
magazine revealed that one of these elusive
jewels was avai lable from a n outfi t in the Bay
A rea fo r just under $ 100.00. Therefore. I
called a fr iend of mine who is a pararnp ex­
pert and went through the usua l di scourse
about whether or not a circ ulato r would im­
prove my paramp $ 100.00 worth. Once
aga in the story was very much the sa me. a
ci rc ulato r is the only way to go. My friend
told me not to pay out the $ 100.00 for the
c irculato r. however. because he believed he
just happened to have a n old laboratory
model that I could have. Oh boy. a circ u­
lato r. and for free. But you don't just plug
the circulato r into the Troctschcl type amp­
li fi er and solve a ll of yo ur ills ; it wasn't that
easy, Yes. it im proved a nd simpli fi ed the
adjustment of the thing. but frankly. I was
disappointed and thought how displeased I
wo uld have been had I paid out $100.00 just
for that. I wasn' t doing some thing right. so
enter Paul Rumford, K617\l Z. Paul pointed
out that when one has a circ ula to r he doesn't
even need a signa l tank of the high Q va riety .
All you have to do is to match the impedance
of the ci rculato r to the diode over the signal
ha nd and provide an idler and pump circuit.
The fo llowing design at 432 me was the
result .

432 mc Paramp Construction

T he pump cavity and the id ler cavity as­
sembly is a close relat ive of the Troctchcl­
Heuer" system. It is made fro m sta ndard
1/ 2" X I" waveguide. Sec fi g. I. The only
cha nge for 432 me is the dimension of the
id ler cavil}' to 2.3 kmc . Another suggestion is
the use o f 4-40 screws for tuning; they give
a " vern ier" tun ing. The pump oscilla to r
should be adj usted to n oo me. This can be
accomplished either with a wa vcmeter or

See page 110 for New Reader Service
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network and which mounfs the circulator.

or in the proper terminology, port No. I . Con­
nect the output port No. 3 to your best 432
me receiver.

2. Run up signal generator output to about
A + 10 dbm. If you don't have a suitable sig­
nal generator, couple in your 5 watt 432
transmi tter to the input port through 200
feet of RG 581U cable.

3. Resonate the auto transformer Li-Ci by
adjusting for maximum signal as detected
with a wave mcter or a Loop, IN82 and a I
rna meter.

4. Reduce output of signal generato r to
about S6 on the output indicator of the re­
ceiver. (This should take an added 600 feet of
RG 58/U if a transmitter is used .) This
should represent an input signal Icvel of less
than - 30 dbm ; otherwise, the amplifie r will
be saturated and the gain will appear much
lower than it would be at low input levels.

5. Set the pump frequency to approxi­
mately 9200 me and full pump power. For
this one it may be necessary to borrow a
wave meter. If none arc available, in the
723A series Klystron, the bows should be
adjusted so that they almost touch- about a
1132" gap (as described earlier). Note th at
most any Klystron putting out 30 mw or so
at the pump frequency is usable.

6. Use the loop, IN82 and I mil meter
again. Tunc idler tank screw. The current
meter mentioned above should kick up
sharply in as many as three places.

Tune Up Procedure
How about the tune-up procedure?
I . Connec t the pararnp to a signal gene­

rator at operating frequency to the terminal,

estimated as follows: If you use the 723 A lB
tube, turn the tuning nut fully counter clock,
wise; next, rotate 3JA turns clockwise. This
almost puts the tuning bows together. (Not
the best way to zero in on a frequency, but
better than nothing.)

Impedance Matching

Sounds easy, doesn't it? Now, just what is
the impedance of a varactor diode at the sig­
nal frequency? I submit that it varies between
the multitude of various types available, and
any construction article had better involve
some form of impedance matching device
like an auto transformer. Also, the diode is
clearly capacitive below its self-resonant
frequency. T his capacitance is cance lled by
resonating the diode at the operating f re­
quency with a sma ll inductor, 5 turns of #24
wound on a 1/ 8" drill, winding spaced to
total inductor length of 3/16"; this is L z in
fi g. 2. It attaches to the diode with a clip ob­
tained by crushing a ceramic octal tube soc­
ket and salvaging one of the pin receptacles.
Our auto transformer, Ls , consists of 7 turns
of #20 wi re wound around a lI8" drill, the
turns sprea d to a length of 3/8" shu nted by
a 0.5 to 5 mm f trimmer capacitor (Cr) , By
connecting the circulator to the fourth turn
from the grou nd end we have the capability
to step up or down to the diode impedance.
This lead should be short, 112" or less. Now,
how are you going to fi nd the right tap?
Fortunatel y, there aren't many turns and it
isn't very critical. so start one turn from the
bottom and slowly work your way toward
the top. T he diode impedance should be 10
to 15 ohms if it is a good paramp varactor.
It will probably sta rt working ' about turn 2
and be at its best about turn 3, but don't
count on it. I measured a I db noise figure
on turn 5 using an old MA460E. Incidentally,
a good paramp varactor should have a junc­
tion capacitance of around 1.5 mmf for 432
me, and about 0.5 to 1.0 mmf for the higher
bands. T he cutoff frequency should be about
80 gc or greater. T he cutoff frequency is a
figure of merit for varactor characterization.
I t is ex pressed as:
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Close up view of the cir­
culator and the impedance

matching network.

,

20 db gain is needed and
the noise fi gure improves
toward the bollom end of
the coil. This puts you to
the final frog hair adjust­
ment which should be made
with a temperature limited
noise diode or a superior
instrument if you can bor­
row it. Making measure-

ments in the vicinity of I db is a pain in the
neck and I would suggest th at unless you are
very experimentally minded that the fi rst I
db measurement you get th at you stop there.
You are not going to do m uch bette r,

11. Now let us suppose nothing happens,
no oscillation, no amplifi cation. T his puts
me in the posit ion of the government tech­
nical manual writer on complex electronic
equipment, except you are in a worse posi­
tion, since you really have no proof it ever
did work. All I can suggest is verification of
all the known fixed values, and m ake sure it
is really ready to work. Assumi ng they are all
there, t ry the tap high on the coil ; if it will
no t oscillate th an something is really bad
like the klyst ron isn't putting out or at least
not on the freq uency you had hoped it was.
(Did you measure it?) Is the varactor good?
If you can get a kick in the close held mil­
liammeter when tuning the idler, its got to be
good. There isn't much point in carrying on
any further here as it just almost can't help
but work.

You may ask yourself why you should
fiddle with a paramp when transistors are so
good. Probably the best answe r is that I don't
believe, at least this month, that there is a
transistor as good as this paramp regardless
of the price, and the cheap ones, although
good, end up being about 3 to 4 db worse.
T here is another factor of ruggedness to be
considered; those small signal transistors are
very unforgiving when it comes to mishand­
ling, particularly from input signal overload.
(I know.) Paramp varactors can take hun­
dreds of m illiwatts with no problem. But
we must acknowledge that those three-legged

[Contin ued on page 90]

•

,

7. If you are in luck, during stage 5 or 6
the signal should be running through the
paramp and sho uld have shown some signs of
life by an increase in amplitude. For the
m oment let us assume it did a nd rock which­
ever control brought up the signal back and
fo rth and peak all va riables; while doing this,
the device will probably burst into oscillation,
reduce the pump power just below the point
of oscillation and repeak the controls, this
should result in more oscillation and much

•more gam.
8. It is now time to optimize the diode

resonator L~. It is adjusted by squeezing the
turns with a pair of long nose pl iers to
shorten th e inductor slightly or prying the
turns slightly with a knife to decrease the
inductance. O ne of these actions should have
brought the amplifier back into oscillation.
N ote that the beller the tuning of L~, the more
easi ly or the less pump power it will take to
oscillate. Try to optimize for minimum
pump power, but don't worry too much about
it, it really isn't very critical, nor is it a very
high Q circuit.

9. Adjusting the tap is almost the same
procedure as step 8, but instead of spreading
the turns, change the tap to L~ repeaking C1

as required for maximum signal. .
10. Optimum performance should be ob­

tained near minimum pump power; however.
Advancing the pump power, of course, should
run up the ga in immensely till the point of
oscillation. There is no need to run on the
edge of oscillat ion, I measured a half power
bandwidth of 500 kc and 36 db gain well
inside the stable operating point. More gain
should be obtained with the tap r un up (away
from ground) on Li. No more than about
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REMOTE ANTENNA
TUNING

BY RONALD LUMACHI,* WB2CQM

N EWLY licensed amateurs and SWL's often
underestimate the problems encountered
when building and installing their first an­
tenna system. For example, many will simply
refer to the rather uncomplicated formulal
frequency relationship, utilize a mathemati­
cal process, and finally arrive at the length
of an antenna in feet and inches. Unfortun­
ately, the radiating system seldom works pro­
perly. The antenna constructor tends to forget
that the formula was designed originally as a
guide or rough estimate of antenna length.
The calculations do not consider, for exam­
ple, the height of the array above ground, the
proximity of large buildings, the effect of
nearby trees or objects, or the general quality
of the electrical ground system. Each one of
these factors affects the formula which in turn
alters the antenna length for the particular
installation. In addition, the operating fre­
quency determines the extent to which any of
the variable factors will alter the antenna
characteristics.

Antenna experimenters and builders, be­
fore permanently installing their systems will
make measurements near ground level to
insure maximum quality. When satisfied with
the preliminary adjustments and the antenna
raised to the operating height, they invariably
find that the antenna does not resemble the
system just tested. Several (or all) of the fac­
tors affecting the electrical characteristics are
responsible for the change. The very tedious
chore of lowering the antenna system, making
calculated adjustments, and re-raising the
unit is the only apparent solution to finally
achieving worthwhile results. Perhaps remote
tuning is a more sensible solution and easily
achieved with a minimum of effort and cash
outlay.

Tuner Construction
The basic components required to effec­

tively construct a remote tuning device in-

-73 Bay 26 Street, Brooklyn, New York 11214.

See page 110 for New Reader Service

eludes a low r.p.m. synchronous motor (1-2
r.p.m.), a variable capacitor (full 360 degrees
rotation) and a dowel shaft to insulate the
motor from the capacitor. These are shown
in fig. I. In all cases the capacitor is series
installed in some portion of the antenna as
will be illustrated shortly. Since the capacitor
is used in a low voltage, high current instal­
lation, the spacing between the plates is not
too critical. However, good sense suggests
that the greater the input power to the final
transmitter, the larger the required spacing
between plates. Antennas for s.w.I, operation
can use receiving type tuning capacitors.

It might be well to mention again that all
capacitors must have a full 360 degrees ro­
tation since the syncronous motors are not
reversible and all capacitors must rotate
smoothly without binding. Many capacitors
have provisions for adjusting tension. Since
the motor drives a gear train the motor will
not rotate when power is removed therefore,
adjust the shaft of the capacitor for min­
imum friction.

The capacitance value of the tuning unit
is proportional to the frequency and whether
it will be used in a matching stub or series
installed in an antenna. For example, an 80
meter dipole installation requires at least
200-250 mmf capacitor in series with one

Fig. l-The three basic components necessary
for the remote antenna tuning device. The shaft
of the tuning capacitor and the drive motor are of
different diameters. Drill undersized holes and

secure both ends with a suitable epoxy.
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Fig. 2 - Various
methods of feeding
and tuning anten­
nas that are sult­
able for use with a
remote motor con-

trol system.

Grounded

must be insulated
from all other
components in the
system and actu­
ally fl oating. Poly­
s ty rc n e ( 1/ 4" )
insul ates well and
prov ides a base
s u p po r t th at is
rigid and light. If
th is or other plas­

tics a re not availahle. plywood ca n do. Since
the motor draws a minimum amount of cur­
re nl. be ll wire, rotator cable, or o the r small
gauge wire works well. Simply tape this wire
10 thc outside of the coaxial cable. The a lter­
nat ing current flo wing to the motor will not
affect any antenna characteristics .

Once the remote tuner is built a nd installed
and the antenna system cui fo r the approxi­
mate frequency, the remote tuning device can
be put to work. It is especially effective when
operating on various segments o f the band.
In this application, cui the antenna length 10
resonate on the lowest portion of the band.
Decreased capacitance in the line will raise
the frequency, The radio amateur can tune
for a minimum s.w.r , and the s.w.l, can simply
tune for maximum signal reception on the
receiver's S meter.

Not only can the remote tuner be used to
set the elec trical length of the antenna as
shown in fi g. 2 (B) and (D) bUI it can be used
to tune the matching system. In fi g. 2 (A) the
tandem capacitors tune out the inductance of
the T match. In figs. 2 (C) and (E) the capac­
itors are used to tune the gamma match . -

COOKCoble
72 onms

(C)
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COOl Coble
50 · 72 ohms
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\.--- C()(U Coble
5 0 · 75 0hm5

Dlml Moon vorou
w,ln Freql,lenq
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I
I
L _

I
I
I
I
I
L

Boom,---l

(A)

",om

Grounded

0'

leg of the antenna. The capacitor used for a
tuning stub is always of a lesser value for the
same 80 meters ranges from 35-70 mmf.

The synchronous motor tandem couples two
tuning capacitors for ganged tuning in the T
match and dipole antennas illustrated in fig. 2.

Protection
In all installations, the option of protecting

the remote tuner is up to the individual build­
er. In all instances, however. the capacitor
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Based on the proven Galaxy VMk 3 design . . . th e GT-550 comes 011 .<!age with an
ent irely lIew look. And under this beautiful lI ew exterior Galaxy has packed 550
.mlts ... the highest powered unit ill its field. Henry Radio, alway s th e first with
the best, is proud to introduce this [ine piece of equipment along with all equally
fine line 0/ accessories.

Co me 0 11 i ll, look them over. Or writ e or plione. We'll send y ou detailed
specifications.

GT-550,
AC-400,
G-10oo.
RV-550,

R F-550,

SC-550,

550 watt t ra nsceiver
AC Power Supply. 110/230 VAC, includes cables
DC Power Supply, 12/14 VDC, Neg. Ground
Standard Remote VFO provides dual frequency
control for GT·550 only
3000/400 watt Wattmeter/Antenna selector
(Available after April 11
Standard Speaker Console, 5 x 7 speaker 8 ohm,
IAC-4oo wi ll mount inside)

$475.00
s 89.95
$1 25 .00

s 75.00

$ 69.00

$ 25.00

H en ry R adio has a great an ten na packoRe program . . . big sadngs. W rite for literature .

EASY FINANCING • 10 "/0 DOWN OR TRADE-IN DOWN • NO FINANCE CHARGE IF

PAID IN 90 DAYS · GOOD RECONDITIONED APPARATUS · Nee-tv oil mokes & model'.
Our recond it ioned equ ipment carries a 15 day trial . 90 day warranty and may be traded back
within 90 days lor full credit toward the purchase of NEW equ ipment. Wr ite 10r bullet in .

TED HENRY ( W 6UOUI BOB HENRY I W 0 A RA I WALT HENRY I W 6 Z N I

C.... u DIIEeT ••• USE ... U .... COD E

Butler , M,ssoufl . 64730
11240 W. Olympic. Los Angeles, Calif.. 90064
93 1 N. Eucl id. Anaheim, Calif., 92801

816 6793127
213 477·6701
714 772·9200

" W orld's Largest Distributor of Amateur Radio Cquipmenl"

,
See page 110 for New Reader Service September, 1969 • CO • 21



Australis-OSCAR
Telemetry Calibration Data
and Reporting Instructions

BY GEORGE JACOBS,* W3ASK

The Australis·OSCAR satellite has undergone final environmental and func­
tional tests, and is now ready for a launch which may occur as soon as this
fall . Last month W3ASK, CQ's Space Communication Editor, described the
satellite and this amateur radio space project in detail .' This month he dis·
cusses telemetry decoding and the special form that must be used to report

satellite reception.

T HE Australian-built radio amateur satel­
lite, which will bear the name AUSTRALlS­
OSCAR 5 when it successfully launched into
space. has completed its environmental and
functional tests.

With all systems in their normal operating
mode, the sa te ll ite has becn checked-out in a
thermal vacuum chamber where both the
temperature and pressure levels expected to
be encountered in space were simulated. It
has also successfully passed its RFI test; all
harmonic and spurious radiation are within
allowable limits and the satellite is not ex­
pected to cause any radio frequency inter­
ference.

All channels of the telemetry system have
been calibrated under simulated fl ight con­
ditions. Calibration curves have been pre­
pared for voltage. current and temperature
measurements, and are discussed later in this
art icle.

Reporting Form Instructions
To enable rapid evaluat ion of telemetry.

orbital and reception reports by computer
techniques. all reports must be submitted in
the same form. For this purpose, the special
reporting fo rm shown in fi gure 1 has been
prepared, a nd its use is absolutely essential.
Data reported in any o ther way cannot be
handled by th e computer, and may be of
little value.

- 11307 Clara Street, Silver Spring, Md. 20902

22 • CO • September, 1969

The following instructions should be fo l­
lowed in completing the AUSTRALIS-OSCAR 5
reporting form:
CALL (Co lumns 1-6): Insert call-sign of reporting
station so that digit in call appears in column 3.
For example. VE9AB would start with column 1
so that the 9 falls in column 3, but W3ASK
would start with column 2 for the digit 3 to appear
in column 3. 4X4ZZ would begin with column I
so that the second digit in the call would fall in
column 3. etc. If reporter has no call-sign. write
ZZI in columns 1-3 , foll owed by the reporters
ini tials.
ORBIT N UMBER (Columns 7-9): Insert co rrect
orbit number if known. Leave blank if unknown.
~I O"TIl (Columns 10-11 ): Designate month by
digits 1-12, with January being 1.

Bi ll Browning (right) G2AOX, AUSTRAlIS·OS·
CAR regional director for Europe and Africa,
proudly showing off his sa tellite receiving sta-

tion to G4HQ.

See page 110 for New Reader Service



AUSTRA LIS - OS CAR 5 TELEMETRY CO DI NG FORM

CALL

123 456

... o:: :r V,H F. TRA,., SMITTER H.F. TRANSMI TT ER TELEMETRY
- ~ '"
lIllll ~ ~ ADS l OS AQS LO S cr'" ~I&J L ~ z~
a::;:E 0 R S R S-:::lZ O .--- ~- ""
o ~:::E HR MI~ SEC MIN SEC HR MIN I SEC MIN SEC I U~ >~ ~~ ~~

1 8 9 10 II 12 13 14 15 16 . 7 18 19 20 21 222324 25 ee 21 28 29130131 32 1 3435 JilT 38139140141 42 4314,*,5 46
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, I
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w
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Fig. I-Australis-O SCAR 5 Data Re porting Fo rm.

Readability

DAY (Columns 12-13): Use digits 1-31 to desig­
nate the correct day of observation.
V,n.F. AOS (Col umns 14-19): AOS stands for
time of acquisition of signa l. Digits 00-23 should
be used 10 report the hour; I to 59 the minute
and 1 to 59 the second that the v.h. f. signal is
first heard on 144.050 me.
V.n .F. lOS (Columns 20-23): lOS is the time
of loss of signal. The time that the signal fades
out should be recorded in the same manner as
the A DS, except that the hour need not be given
since this can be inferred from the ADS entry.
V.II .F. RS (Columns 24-25): R is observed sig­
nal readability and S is signal strength, reported
in the standard radio amateur RS code, as
follows:

I Unreadable
2 Barely readable
3 Readable with considerable difficulty
-4 Readable with practical ly no difficulty
5 Perfectly readable

Signal Strength
I F aint signals, barely perceptible
2 Very weak signals
3 Weak signals
4 Fair signals
5 Fairly good signals
6 Good signals
7 Moderately strong signals
8 Strong signals
9 Extremely strong signals
A separate line entry should be made fo r each
RS report, completi ng columns 1-13. The time
of the report should be entered in co lumns 14·19.

See page 110 for New Reader Service

A leiter should be placed in column 20, con­
secutively for each observation, beginning with
A. The same leiter should be repealed in the
comme nts space, with a n expla nation of the
observation. For example, if it is a random
report primari ly fo r a QSL card, indicale "ran­
dom report-QSL" in comments. If the report
is a propagation report, indica te "pro pagation"
in comments, as well as any other pertinenl com­
ments. If it is a report of TCA (time of closest
approach, when the satellite 's signal is strongest).
indicate '--rCA", etc.
H.F. AOS (Colu mns 26-3 1): Complete in sa me
way as V.h.f. ADS, except reporting signal on
29.450 me.
H. F. lOS (Columns 32-35): Complete in same
way as V.h.f. LOS, except reporting signa l on
29.450 me.
H.F. RS (Columns 36-37): Complete in same
way as V.h.f. RS. except report on 29.450 me.
signal.
HI (Column 38): If the keyer is operating nor­
mally insert the lette r A in column 38, if not.
in sert the letter F for fail ure , a nd describe dif­
ficult y in comme nts space, o r on reverse of form .
CuRRENT (Columns 39-40): Battery current in
milliamperes derived from te lemetry ca libra tion
curve in fig. 2.
V OLTAGE (Columns 41-42): Battery voltage in
volts derived from telemetry calibra tion curve
in fig. 3.
I NT ERNAL TEMPERATURE (Columns 43-44):
Temperature within the satellite in degrees C ,
derived from telemetry calibrat ion curve in fi g. 4.
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Fig. 4-Ca li bra tion curve, Telemetry cha nne l S. Fig . 5- Calibra tion curve, Telemetry cha nne l 7 .

SKI:" TE;l.II'EHATI ·!{E (Co lumns 45·46): Tem­
perat ure on satell ite's surface s in degrees C,
derived from telemetry calihration curve in fig . 5.

ALL TIMES ENTERED OR REPORT FORM MUST
BE IN GMT

To summerize. if the report is 10 be used for:
I. V.h.C. AOS and LOS, complete column..

1 ·~3.

2. H.C. AOS and LOS. complete columns 1·13
and ~6-35 .

3. V.h.C. reception or propagation, complete
columns 1- 19 and 2..t·25. Place a letter in column
20 and explain observation in co mme nts.

4. H.f. recepti on or propagation, complete
columns 1-1 3. 26-3 1 and 36-37. Place a letter in
column 32 and explain observation in comments.

5. Telemetry reports, complete columns 1-13
and 38-..t6 . If observation made on h.L also com­
plete colum n!'> ::!6-31 , if made on v.h.f. co mplete
columns 14·19, to indicate approximate time
telemetry read ing was taken.

The above instructions should he followed
in submitt in g report for the A USTRALI S-OSC AR

5 satellite. If add itio nal informat ion is ava il­
able which is not called for in the form. such
as absolute signal st rength read ings. S-meter
observations, Doppler shi ft reports. ctc.. the
sta ndard for m sho uld be completed as far as
possible. and the additional d ata can he pro­
vided in the comments space, o n the fo rm's
reverse side. o r o n a separate piece of paper

attached to the fo rm .
\Vhen making propagation o bservat ions,

remember that a va lid negat ive report of
reception is eq ually important as a positive
one. If during a n observation the satelli te's-signals are not heard. complete the form
acco rdi ngly. but place zeroes in the R and S
columns.

The following additiona l inform atio n
should he provided with the initial repo rt. hut
need not he repea ted wi th la ter reports :

I. Name and full postal address, including
ZIP number.

IComilllle,/ 011 page 86]

I

11ER's ten and two meter yogi arrays all tuned­
up and rea dy to receive signals in Milan, Italy

from the AUSTRALIS-OSCAR 5 scteltite.

24 • CO • September. 1969 See page 110 for New Reader Service
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The Quad that made all others obsolete!
Hy-Gatn's all new Hy-Quad will outdo all other
quads because it's engineered to do just that. The
Hy-Quad is new, it' s superior, it's complete. It's
the first quad to have everything .

• The Hy-Quad has all parts inc luding those not
supplied by others, like a boom, w ire and all
hardware.
• The Hy-Ouad is constructed of aluminum.
Spreaders are broken up at st rategic electrica l
points with cycorac insulato rs.
• Tri -band 2 element construction with individ­
ually resonated elements with no inter-act ion.
• Hy-Ouad requ ires only one feed line for all
three bands.
• Individually tuned gamma matches on each
band with Hy-Ga in exclusive vertex feed .
• DC grounded elements to drain off precipita­
tion static. Provides low-noise operation.
• Full wave element loops require no tuning
stubs. traps. load ing coils. o r baluns.
• Heavy duty mechanical constructi on of st ro ng
sw aged alum inum tubing and d ie formed
spreader-to-boom cl amps .

• fOR THE STRONGEST SIGNAL UNDER THE SUN!

• Extra heavy duty universal boom-to-mast
bracket that tilts and mounts on any mast 1V.~ to
2V:t in d iameter. 50 get in Hy-Gear to get a Hy­
Quad from the best distributors under the sun­
he 's the one that sto cks Hy-Gain!

Speci f ications
Overall length of spreaders 305~

Turning radius 13'6"
Weight 42 lbe.
Boom diameter 2"
Boom length 8'
Mast diameter .•............. 1V." to 2lh~

Wind survival 100 mph
Forward ga in 8.5 db
Input impedance 52 ohms
V5WR 1.2:1 or better at

resonance on all
bands.

Power Maximum legal
Front to back rat io 25-35 db de­

pending upon
elect rical height

The HV-Quad from HV-Gain
"YoGAIN ELECTIIONICS CDIlPOIIAnON

P.O. Box 81)8·2
l incoln, Nebraska 68501 Oept. AC·'

See page 110 for New Reader Service September, 1969 • CQ • 25



CQ World-Wide DX Contest

ALL-TIME PHONE RECORDS

In the records listed below. boldface listings denote world records. Num­
ber groups after calls are : year of operation, total score, contacts,

Single Operator /Single Band

WORLD RECORD HOLDERS
1.8 DL9KRA ('67) .486 57 2 7
3.5 YV5BTS ('66) 69.471 296 21 62
7.0 YV4UA ( '68) 97.605 414 20 61
14 YV5BIG ('66) 840.2521929 36 III
21 CX2CO ('68) 805.090 1912 37 106
28 YV1 LA ('68) 664. 560 1898 33 87

AFRICA
1.8 No Entrant
3.5 No Ent rant
7.0 No Entrant
14 CR6BX ('67) 698.640 1450 39 125
21 ZD8WZ ('66) 378.200 1076 31 9 1
28 EL2J ('68) 275.296 829 31 80

ASIA

Single Operator / All Band
AF ZD8Z ('68) .... ..4.184.680 3210 122 j 27
AS JA1AEA ('68) ..1.714.195 1983 101 200
EU DJ6QT ('67) ....2.270.224 1966 119315
NA W0VXO/KV4 ('68)

3.135,4753372 119286
o VK2ADY/9('69)5.045,115 3310 153 384
SA CX2CO ('65) ....1.815.288 1849 106238

WORLD RECORD
1011 4 CGoItocl , z.... c...IIt.... .,t,ll."
I.' - - -,., u .. '0

VK2AOV19 7. ' II ' " "0,6n
14.0 ... " 110

5,04"115
21.0 10M " 10'

2'.0 1130 " lIS,..., n o .., so.

1.8 No Entrant
3.5 4X4AS ('64) 29.392 227
7.0 JA2BTV ('67) 46.620 196
14 HL9KH ('63) 318.960 826
21 4X4TP ('67) 375.354 1019
28 UF6CR ('68) 280.836 891

EUROPE
1.8 DL9KRA ('67) 486 57
3.5 ON4UN ('66) 61.523 616
7.0 SM4CMG ('68) 61,473 363
14 G5AAM ('67) 824.344 1634
21 PA0FM ('68) 613.816 1564
28 DL4PM ('68) 614.544 1858

NORTH AMERICA
1.8 VE3BS ('67) ..400 51
3.5 W1 FZJ /KP4 ('68) ..50,410 297
7.0 K2GXI ('67) 60.204 254
14 VE3LZ ('68) 601.6201274
21 VE3ACD ('68) 286.358 806
28 W2SKE ('68) .429.976 1030

OCEANIA
1.8 No Entrant
3.5 KH6EPW ('66) 5.040 82
7.0 ZLlAGO ('68) 13.896 134
14 KX6BQ ('65) 449.306 1125
21 KH6BZF ('68) 290.628 1382
28 KH6GPQ ('68) 278.320 1695

SOUTH AMERICA
1.8 No Entrant
3.5 YV5BTS ('66) 69.471 296
7.0 YV4UA ('68) 97.605 414
14 YV5BIG ('66) 840.252 1929
21 CX2CO ('68) 805.090 1912
28 YV1LA ('68) 664.560 1898

26 • CO • Septemb er, 1969

11 33
29 55
37107
33 93
34 82

2 7
19 58
23 70
39 144
34102
34 84

2 2
18 35
27 60
40145
34100
34 108

10 11
17 19
36107
27 42
30 50

21 62
20 61
3611 1
37106
33 87

Multi-Operator /Single Trans.
AF CR6CA ('68) 2.481.2482371 99 272
AS UA9AN ('68) 2.692,4402023 126 360
EU DL0WR ('68) 3.048.9032556 115 314
NA WA6ZQU ('67) ..1,451.219 1264 126275
o KG6AAY ('67) ..1.525.3961813 106181
SA CX2CO ('66) .. ..2.600.923 24 13 114 263

WORLD RECORD
S f Ol ,Oft !lo lld CoMoc t l ZOfI" COu"fr,..

I.' - - -
DL_ W.

,., 7. • ' 1
7.0 .. IZ .,

1I96IU
14.0 ... '0 os

3.041,903
'LO 10 15 SI 67

,&0 '" n 71

Toto. 2 55. "' '"
Multi-Operator / Multi-Trans.

AF ZS5JY ('68) 3,458.007 2886 123 296
AS HSIMD ('68) 851,4801298 110210
EU OH2AM ('68) ..10.074.120 5882 159511
NA W3MSK ('68) ..5.51 5.7013094159470
o KX6AF ('58) 306.642 711 59 88
SA 4M5A ('67) 7,468.117 5033 134393

WORLD RECORD
St. t .OII 10'Uli C0/'11OKto lOll.. C_'n..

I.' ,. e •
a.e m " '0

OHUM
7.0 ... " 7S

t1 9 6f11
' 4 .0 1.06 ' 0 1"IO.0 14 J 20
2 1. 0 1776 " 171

'''0 1.92 " "'Tota l OU, I" S1 1
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C Q World -Wide DX Contest

ALL-TIME C.W. RECORDS

zo nes, a nd co untries. All-band and Multi·Operator records include
a bend -by-bend brea kdown of the world leader in each ca legary.

22 64
37133
37 94
32 73

4 5
10 18
22 45
39116
38 97
37101

4 13
18 49
37 86
39123
32 87
28 82

5 15
20 64
34 82
36100
32 84
36 84

$ IOlion Band Conlac '" 1o".. COU lltr,• •

I . • - -
a.s 001 " ..4 L3. 1.0 ." " ..

119 671
14 .0 10' " II3.08".536
21 .0 '" " ..
28.0 >I, " II
Tot a l 2376 "" " 0

Slal 'on S Olid COIItad l lOO" u COU"t, •• •

I., - - -,., 10 1 I' '"YR2[W 1 .0 ". " ..
fl96~ 1 14. 0 ". " ..

l .49'9.!l36 21.0 '" " ",0.0 ,. 12 12

l O'G ' 2215 ,,. ,..

Station 8 0 11 01 ~to ctl lon•• Cou llt ,i••

IA " • e

PJ 'CC
,., m " "1.0 lIa1 " II

U 9 6 8 1
'40 2129 " ..8,258:"81
210 1341 es ..
'00 • 67 " ..

Tota l 1061 '" '"

Multi·Operator I Multi·Trans.
AF ET3FMA ('67) ..1.387.680 1476 105 231
AS 4X9HQ ('62) ... .1,681.988 1975 84 224
E.U OH2AM ('68) ..4.118.688 3277 155412
NA W3MSK ('68) ..4.560.0382696 166423
o KG6FAE ('57) __ ..691.601 1321 76105
SA PJ\lCC ('68) ....8.258.7876046135324

WORLD RECORD

Multi·Operator I Single Trans.
AF ZS5QU ('67) 1.615,3502005 94 181
AS 4L3A ('67) 3.084.536 2376 116330
EU DLUKF ('68) 1.969.8302329 128302
NA TGUAA ('67) 1.948,3602615 116219
o VK5NO ('63) 945.2481199 86185
SA CX2CO ('66) 2.199.6942278104225

WORLD RECORD

Single Operator I All Band
AF ZD8J ('68) 1.709.9 55 1742 108225
AS HL9KH ('62) 1.142,748 1554 103 221
EU LAMD ('68) 1.035.1881257 94 214
NA KV4FZ ('68) 1.947,4562517107 229
o VR2EW ('65) 2,499.5362215 126 268
SA PY2S0 ('66) 1,499.020 1642 102 209

WORLD RECORD

3 14
14 49
25 60
37103
36 75
21 55

1.8 No Entrant
3.5 No Entrant
7.0 5AITW ('64) 227.814 918
14 I G5A ('66) 792.370 1594
21 CR6GO ('68) 530.550 1409
28 9J 2WR ('67) 260.190 877

ASIA
1.8 ZC4RB ('67) 4.335 86
3 .5 4X4DH ('64) 55,440 301
7.0 4X4FA ('64) 174.505 781
14 HL9KH ('63) 339.920 910
21 JH1EYB ('68) 188.034 585
28 HZ1AB ('68) 132.390 578

EUROPE
1.8 OK1ZC (64) 3.060 167
3.5 UC2AA ('66) 83,496 714
7.0 LZ1KPG ('68) 159.964 792
14 G2LB ('57) 213.112 701
21 G3HCT ('68) 240,468 848
28 DL4AAP ('57) 253.680 728

NORTH AMERICA
1.8 V01FB ('66) ..4.165 92
3.5 W1SWX ('68) 35.309 188
7.0 W6AM ('64) 161.991 468
14 W4AXE ('68) 396,414 836
21 W4KFC ('66) 211.106 609
28 KIJGD ('68) 158.510 520

OCEANIA
1.8 VK5KO ('64) 6 1 1 1
3.5 KH6EPW ('66) 7.068 132 9 10
7.0 VK3ADB ('66) 84,456 435 22 46
14 VK3APJ ('67) .422.240 1150 35 95
21 K1FNA/KG6('68) 380.0641157 32 79
28 VK8UG ('67) 320.008 1048 32 72

SOUTH AMERICA
1.8 PY2BJH ('68) 99 6
3.5 PJ2VD ('68) 18.704 225
7.0 PV4AP ('64) 81.673 421
14 PY40D ( '68) .747,410 1621
21 PY4S0 ('68) ..479.385 1211
28 PY2S0 ('67) 532.956 1319

Single Operator I Single Band

WORLD RECORD HOLDERS
1.8 ZC4RB ('67) 4.335 86 3 14
3.5 UC2AA ('66) 83,496 714 20 64
7.0 5AlTW ('64) 227.814 918 22 64
14 IG5A ('66) 792.370 1594 37133
21 CR6GO ('68) 530.550 1409 37 94
28 PY2S0 ('67) 532.956 1319 37 101

AFRICA
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• Wide·range fast attack/ slow de­
cay AGC.

• Receive Vern ier with separate
on / off control.

• Suggested amateur net price,
$995.

- . ...........
e ...'- _I •NCX-1OOO

I

, •• • •

r.

===NATI 01'lAL JltAD J O CO ....AN Y IH<:

NRCl 's compact new happen ing puts you on the air w ith complete SSB, CW, and
AM coverage at the 80 through 10 meter bands. There's a lot in it for you ,
includ ing built- in AC power supply and monitor speaker. Check these features,
and you'll see th is is the rig to stay with!

• 1000 Watts PEP on SSB, 1000
Watts CW, 500 Watts FSK, 500
Watts AM .

• All -sol id -state except for d r iver
and PA.

• Bu ilt-in RF speech c lipper.

For complete (and impressive) specifications and details, write:

##U NA TlONAL RADIO COMPANY, INC.
NRCI 37 Washington sr, Melrose. Mass. 021 76

1C> 1969, National Radio Company. Inc.

28 • CO • September, 1969

International Marketing through,
Ad Auriema, Inc., 85 Broad St. , New York, N.Y. 10004

See page 11 0 for New Reader Service



AN AUTOMATIC

TRANSISTOR

CHECKER
BY JOHN J . SCHULTZ,· W 2EEY

The construction of a simple transistor tester is described which gives, by
means of lamps, a simple go-no go indication of the condition of almost any

NPN or PNP transistor.

T ESTING transistors to generally determine
whether they are sti ll good, that is, have no
interna l shorts or opens. can he a fairly
ted ious task when a large number of them
are involved. One can buy various inexpen­
sive transistor testers, which arc essentially
simple ohmmeters, to do the job, bUI even
then. one must do some swi tching or test
lead reversing to complete ly check a
transistor.

The construction of the simple transistor
tester described in this article will allow the
testing of a transistor for possible shorts or
opens automatically without any control
manipulation whatsoever. Simple lamp indi­
cations signal the condition of a transistor
under test. The unit itself is composed of
extremely simple and inexpensive compo­
nen ts. many of which most amateurs can
probably already find in their component
collections.

Essentially. the tester performs ohmmeter
Iype checks on a PNP or N PN transistor
immediately whe n it is connected to the
tester. T he manual switching of the ohm­
meter tcst leads normally necessary is done
electrically by utilizing the fact thai the a.c.
power line provides an automatic switching
mode.

Since the tester is sort of an automatic
take-off on the ohmmeter method of check­
ing transistors. the latter method should be
appreciated before looking at the circuit of
the tester itself.

• t 829 Cornelia Street, Brooklyn, N.Y. 11 2 17.

See page 110 for New Reader Service

Ohmmeter Transistor Checks
One can visualize a PNP transistor as

composed of connected bars of P, Nand P
type material for the emitter. base and col­
lector as shown in fig. I (A). Since each PN
junction is the same as a diode, one can test
portions of the transistor as individual diodes.
Figure I ( 8) shows an ohmmeter check of
the emi tter-base junct ion. If th e voltage
source within the ohmme ter produces the
polarity markings shown on the meter leads.

Emitter Bose Collector

IplNI pi
(A)

P N P

r: ' .
. --toI- - ~ (8)• -

(J) P N P ~

Ohm,

(e) . ~ ~1. _-4-:'"\._J +,'.

(J)
Ohms

Fig. I -An ohm meter can be used to check the
forward and reve rse resista nces of the emitter­
base and collector-bose junctions. Readings re o
main the some if test probe po larities a re re-

versed for a n N PN transistor.
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Fig . 2-Schematic of automatic tester. Trans­
former is 6 .3 volt c .c. c.t. filament type. All

diodes ca n be 1N3A. IN54 or equivalent.

the ohmmeter will produce a very low resist­
ance reading for the connection shown. \Vhen
the tcsl leads to the emitte r and base leads
are reversed . a high resistance read ing will
result.

Figure I (C) shows an ohmmeter check
of the collector-base diode junction. The
readings arc the same as for the emitter-base
junction and the o hmmeter leads must be
switched to obtain a low forward resistance
reading and then a high reverse resistance
reading.

Applying the ohmmeter leads between the
emitter and collector term inals will generally
produce no useful reading since essentially
they are connected across two diodes in
series hack to back. If, however, some bias
could be applied to the emitter-base junction,
useful readings would result . When the
emitter-base junct ion is forwa rd biased
(emitte r posit ive with respect to the base),
the emitter collector resistance path should
fall to a low value. Alternatively, when the
emitter-base junction is reverse biased, the
emitter-collector resistance should rise to a
high value, Normally, these measurements
of emi tter-collector resistance are impractical
to make with an ohmmeter while biasing the
transistor and o hmmeter checks are confined
to the fo ur steps of emitter-base forward and
reverse resistance and collector-base forwa rd
and reverse resistance.

If o ne were dealing with an NPN transis­
tor. thc test situation would be the same ex­
cept o ne has 10 imagine the dashed line
diodes shown in figs . I (B) and I (C) as re­
versed and the ohmmeier readings will also
be reversed for each step. Incidentally, if one
does use an ohmme ter to test a transistor, the
highest resistance range should normall y be

30 • CO • September, 1969

uscd since minimum current flow will bc
produced in the transistor junction. The only
exception occurs when a type ohmmeter is
used which switches in an extra voltage bat­
tery on its highest range, A few types use up
to 45 volt batte ries on their extreme high
ra nges and such a voltage can break down
thc diode junctio n in some transistors when a
reverse polarity resistance reading is laken.

Tester Circuit
Thc tester circuit shown in fig. 2 is con­

figured to essentially perform the ohmmeter
checks automatically, including the emi tter­
collector check.

The circui t operation can be understood if
one imagines a PNP transistor connected to
the PNP terminals. During one hal f of the
a.c, line input cycle the upper lead of the
secondary of the transformer will be posi tive
with respect to the lower lead. If any appreci­
able curre nt flows through the collector-base
junction o f the transistor. current will also
flow through and light the S"ORT lamp. The
transistor under test also has its em itter-base
junction reverse biased by the small voltage
drop across the diode in thc tester between
thc emitter and base test terminals. If any
appreciable emitter-collector current sho uld
flow, the S"ORT lamp will , therefore, also
light. When the a .c. line input cycle reverses,
the uppcr secondary terminal becomes nega­
tive. The emitter-base junction is now
forward-biased and the current flow through
the emitter-collector junct ion will cause the
GOOD lamp to light. An emitter-base short
will prevent the lamp from lighting.

One can imagi ne various combinations o f
shorts or opens that will not allow the lamps
to light properl y. If the transistor tested is
in good shape, only the GOO D lamp will light.
Various combi nations of shorts o r opens
might cause both the GOOD and SHORT lamps
to light or nei ther lamp to light. So, one has
only to watch the tester a nd see that the
GOOD lamp lights. An emitter-base short
lamp is, of course, necessary although if o ne
wan ted to embellish the c ircu itry, one could
devise various relay or gale c ircuits such that
one need only have the "good" lamp visible
and have it solely light or be extinguished
depending upon the condi tion of the Iran­
sistor under test.

Construction
There are no special features to the con­

struction and the unit can be assem bled in

[Continued on page 109]

See page 110 for New Reader Service



CQ ATTENDS: THE THIRD ANNUAL MEDICAL
AMATEUR RADIO COUNCIL (MARCO) MEETING

BY ALAN M . DORHOFFER,* K 2EEK

Within North and South America :

MARCO NET FREQUENCIES

"Managing Editor, CQ.

From Western parts of North and South
America to Aleutian Islands, Japan, Aus­
tralia and Western Pacific areas:"

(Medical Amateur Radio Council, Ltd.).
Besides their common occupation they
shared an avid interest in amateur radio and
hoped to make their combi ned talents avail­
able to those in need throughout the world.

On J uly 17, 1969, Marco held their third
annual meeting and conference at the Holi­
day Inn in New York during the week of
the annual AMA convention. Now with
over 400 members. the group has expanded
th eir membership requirements to include :
(I) all those radio amateurs who arc licensed
and qualified in the United States as Docto rs
of Medicine, Doctors of Dental Surgery and
Medicine. Doctors of Veterinary Medicine or
Docto rs of Osteopathy (2) holders of equiva­
lent fo reign degrees and licenses, or (3) hold­
ers of doctorial degrees and are practicing
in one of the related paramedica l sciences.
Associate membership is available to those
amateurs who are regular students in an
accredited school for any of the above.

This year's meeting started with a business
sess ion and committee reports. Followi ng
lunch, Anson R. Hyde. M.D.. W4QCG , in­
coming MARCO President for 1969-1970,
hosted a series of lectures relating amateur
radio topics and the medical profession .
Guest speakers included: Prof. L. H. Mont­
gomery, WA4UDB, Author, Lecturer. In­
structor on Elec tro nic Instrumentat ion, Van­
derbilt Universi ty, Nashvi lle. Tenn.• Rev.
Daniel Linehan, S.1., W IHWK, Director
Weston Observatory. Weston, Mass., Execu­
tive Director, International Mission Radio
Association (IM RA), Leo A. Green, M.D.,
F.A. C .S., K2QLX, and Lewis G. McCoy.
WII CP.

T hat evening following a recept ion, an in­
formal dinner was held with over 60 mem­
bers attending. After dinner, awards were
presented 10 outgoing President Sam Samuel-

[Continued on page 98]

SSB&AM

SSB&AM

CW

14.280 0200-0300 GMT Daily SSB&AM

7.260 0200-0300 GMT Daily SSB&AM

14.060 0130 GMT Fridays CW

7.060 0130 GMT Mondays CW

' Use best band.

14.280 0300-0500 GMT Daily

21.360 0300-0500 GMT Daily

14.060 0400 GMT Daily

From Eastern parts of North and South
America to British Isles, Scandinavia,
Europe, M iddle East and Africa: '

14.280 1800-2000 GMT Daily SSB & AM

21.360 1800-2000 GMT Daily SSB & AM

t4.060 1900 GMT Daily CW

IN1965 we exchanged some correspondence
with Bill Sprague, W A6CRN , a California
physician who was ga thering a list of all
amateurs who were also doctors. T he ensu­
ing list prompted an organizational meeting
in April of 1966. Bill met with 32 other Dr.!
amateurs at the old Astor Hotel in New York
during an AMA Convention and formed the
nucleus for a 92 man group called MA RCO

See page 110 for New Reader Service September, 1969 • CO • 31



H. ·GAIN ELECTRONICS CORPORATION

P.O. 801 868-2
linCOln, Nebraska 68501 Ae..

Hy-Gain dealer (he's the best one under the
sun) right now.

And it's there at a price all the others are
charging for hall of what you get in this
antenna.

And that's the real beauty of it.

ELECTRICAL
• Nominal 52 ohm impedance - no special

matching device needed.
• Widest bandwidth, h ig hest power handling

- Vs .- heat drift ratio available .
• Lowest VSWR in any mobi le available.

MECHANICAL
• Turn-over mast is hefty ~. dia. solid rod of

highly pol ished heat-treated aluminum.
• All connect io ns are standard ~24 thread.
• Mast folds over, swivels. and turns over.

You can mount it on bumper deck. In addi­
tion. this flexibility makes it easy and
simple to change coils.

• Coil and tip rods are a one-piece assembly.
Coil diameters are constant. only lengths
change.

• Shake-proof sleeve clutch facilitates quick
band changeover and fold over fo r garaging.

Looks aren't
everything.

This new Ham Cat may be the best look ing
ham mobile antenna you 've ever seen, but
that's just the hall of it.

After all . beauty is as beauty does. and this
one does it better than any other ham antenna
you can buy.

First of all , it's got a shake-p roof sleeve
clutch tnat folds over when you want 10
garage it.

Which also means you can change from
one band to another in a couple of seconds
by simply unscrewing one complete coil
and tip rod unit and screwing another onto
the fold over mast.

It's also strong enough to take a knock
w ithout bending. And the turnover mast is a
hefty ~.. solid rod of highly polished. heat­
treated aluminum.

We've also done away with the old-fash ioned
plastic shrink tubing and sea ted the light­
weight prec ision-wound coils in an indes­
t ruc tib le epoxy-fiberglass sleeve. (Which is a
distinctive white that'l l add to the beauty of
your car.) And , all fittings are heavy chrome­
plated brass.

The new Ham Cat combines higher a with
wider bandwidth performance, without using
a lossy-heat generatmg coil l ike the others
use. So it not only looks beyond your wildest
dreams. it works beyond them. too.

II's also designed on a nominal 52 o hm
impedance so you don't have to have any
special matching. (Any length coax wi ll work.)

The Ham Cat mobile ham antenna is at your

,

Ham
caT

MOB ILE HAM
ANTENN A
FROM HY·GAIN
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(ple... pnnt l

Stote Zip Age _ _

Name --,__--, _

CitY~ ~~--=:==
Address _

Please send me without cost or obligation:

Your 44·p.ge book "How To Succeed In Elec­
tronlcs" describing the job opportunities In Elec·
tronics today, and how your courses can prepare
me for them.- Your book on "How To Get A Commercial
FCC License."
I am especially Interested In:

o Elec:tronh:. Tachnolol)' 0 Electronic Communk:atlons

o fl,..t CI... FCC lIcen.. 0 Industrla' Electronics
o Bro.dent [nlln••rlnl 0 [I.dronk, [nlln••rln,

o Check here for G. l. Bill Information

"...-~
(~. Accredltlld Member Notlonal Hom. Study Council
\~) A Lead.r In Electronlu Train ing ••• Since 193"

.... .... CQ-45

Readers of " CQ":

Get 2 FREE BOOKS
that can change your life

<l::l>

CIE
Clevelend In_..lcute of Eleccronla.
1776 e•• e 17th 8t,....t. Cleveland, Ohio 44114



The day Bill told off his boss

yOU TOOK TOO LONG TO
MOVE THOSE CARTONS

OUT OF THE STOCK ROOM
YESTERDAY. YOU'LLHAVE

TO SHAPE UP OR SHIP OUT!

GET IN HERE. BILL!
I WANT TO TALK TO you!

•

OH,YEAH? WElL, I'VE
GOT NEWS FOR you,

MR.JOHNSON. I'VEGOT
A NEW JOB•.• AT

TWICE THE SALARY!

••

YOU'RE KIDDING!
YOU'RE NOT
GOOD FOR

ANYTHING BUT
ODD JOBS!

•

THAT'S WHAT
YOU THINK!
I'VE BEEN
LEARNING

ELECTRONICS
IN MY SPARE
TIME AT HOME
FROM CIE.•.

ANO NOW ICAN
TAKE MYPICK

I OF GOOD JOBS!

r-----------------------------,

C ••v.lend Inatltute af Electronic.

IF CARD IS MISSING, MAIL THIS COUPON

"CIE
17 7 6 East '7t h S treet , C leveland.Oh.O 44"4

I
I
I
I
I
I
I
I
I
I Plene 'end me 2 FREE BOOKS describing opportun itiesI in Elect ronics and how to prepare for them .

I
II N.me__ ----- --;;;-- - - .
I (Pl.... print)

II Addreu _

I
II c,ty _
I
II St.te Zip Age__

I 0 Veter.nt .nd Servicemen:
I Check here tor GJ. 8m Int lM' m. t1on.
I "ccrMlited member N. t ton, 1 Home Study Council
I CQ"1
~------ ---------------------- -~

THAT'S WHAT I
THOUGHT. TOO. BUT
CIE MADE IT EASY.

SO LONG. you
OLD SLAVE DRIVER!

• •
- ... /...:J

ARE YOU WORKING FOR PEANUTS IN A
OEAOENO JOB? GET SMART LIKE BILL...MAIL
CARD FOR 2 FREE BOOKS LIKE HE DID!

ELECTRONICS? HOW
COULD YQjJ LEARN

ELECTRONICS ?

See page 110 for New Reader Service September, 1969 • CQ • 33



HORIZON V I L
2,000 WATT P.E.P. SIX-METER LINEAR AMPLIFIER

AT LAST-THE BIG ONE FOR " SIX"

-._- 1::][3.'• • •.,'. - --
• •

•

$595.00 amateur net
with Power Su pply

• TALK POWER •
The old saying " You get what you pay for
applies to speech processing. too! The
AUTOLEVEL VOLUME COMPRESSOR
will turn every penny of your $87.50 into
pure Ta lk Power. Expert hobbyists in any
field know that getting the best perform­
ance depends upon using the best in
equipment. and the AUTOLEVEL is the
finest speech processi ng device ava il­
able- at ANY price!

•
-I/rJRiZON 1ZI

." ......".".-" ....,

$59.95 amateur net

• Two EIMAC 3-500Z Triodes in Class
" B" Grounded Grid

• Separate Heavy Duty Solid State
Power Supply

• Adjustable " ALC" Network
• Exciter Feedthrough
• Re lat ive Output Indicator
• 50-54 MHz
• Ruggedly Built For Cont inuous

Operation

$87.50 amateur net

• New FET Six-Meter Converter •
The HORIZON VI 50MHz F.E.T. Receiv·
ing Converter provides excellent per­
formance at a moderate price. It features
its own built-in power supply, and offers
high reject ion of Channel 2 TV. The dual
gate MOS FET t ransistor mixer gives the
HORIZON VI high immun ity to cross­
modulation and overload, and it s hand­
some styling makes it an attractive addi­
t ion to any Ham station.

...... "'0;". ' -,;;a ....-"••

... ,..1:0::._' :;: .

All these fine products are availa ble th rough your local dealer.

~ -RR~11I. ~ 3498 East Fulton Street , Columbus, Ohio 43227,
TELEPHONE 614/237·2630
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BUILD A COMPLETE

6 METER STATION
BY IRWIN MATH," WA2NDM

Pari I

j

I

ITis unfortunate in this technological age.
that many of the newcomers (or for that
matter. quite a few old timers) to amateur
rad io invariably buy their entire statio n from
the t ransmitter down to the prepared patch
cables. Very little construction is ever con­
templated and quite a few amateurs have
never even seen the inside of their eq u ipment!
Since the true amat eur operato r is as much
an experimenter as rag-chewer. it is man­
datory that he a t least have some knowledge
of what is behind the panel. and . the best
way to obta in this knowledge is from the
actual construction of something. The follow­
ing article is directed to the ham with a bit
of technical background (at least enough to
pass the FCC cxarn.) and a desire to not
only build a high q ual ity v.h .f. amateur radio
station. but to learn as he bu ilds. The 6 meier
station to be described may be used for
mobile or fixed stat io n operation. In all cases,
straightforward design has bccn used and

·1 62·01 Powells Cove Boulevard, Beechhurst,
New York 11357.

See page 110 fo r New Reader Service

each stage has been explained fully. with
mathematics and heavy theo ry kept to an
absolute m in imum. Other than the com pon­
cnts called for. thc only addi t iona l electrical
equipment necessary will be a solderi ng iron.
v.o.m. or v.t .v.m. and a calibrated signal
genera tor o f the type used for rad io align­
ment. \Vith these in hand. \ \ 'C can ge t sta rted .

Power Supply

The transmitter and receiver wil l req uire
a heat er supply o f approximatel y 12 vo lts a .c.
or d .e. at 3 amps (maximu m) a nd a h igh
vo ltage supply o f 300 v.d .c. at 200 rna.
Figure I is a schematic of the a .c. power
supply for fixed sta tion usc. A simple full
wave rectifier supply is used with C t. L t. a nd
C, forming a pi-type ripple filter and R , act­
ing as a bleeder resistor to di scharge the
capacitors when the a.c. power is removed.
Silicon d iodes are used for ctficiency and then
are protected against sta rt ing surges by two
10 o hm- l watt resistors. Connections to the
transmitter and receiver arc made thro ugh
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T1 C~~

»OVA< . ,
Fig. l-Circuit of the complete 'a

lW
c,c. supply for fixed station a
operation. Be sure that the 5

~
Ll

volt and 6.3 volt windings of 10 +
CR' + R'the power transformer are

"""A<~
1. -:::- C1 I e2

20Kphased so that the output across 14 0 4 0 lOW
450 II 4"" v

them is approximately 12 volts = ~
not 1 volt. 11:5 vAC ov

CT NOT USED + 300 VOC

CR11 CR. - 1N 2864A silicon
diodes. I I 4 0 '\

C" C. - Dual 40 mf, 450 v, o 0
6.3 Y 3 ~ 6electrolytic capacitor . CT NOT USED , 7

l,-1.5h fi lter choke Stencor \. 1 •
C-2327 or equiv.

~ 12 VAC
Y

Pl-0cto1 male chassis mounted
plug. Amphenol BPB or equiv.

GNO
TI -Power transformer. Stancor ~}

P·5059 or equiv. 3. -*
SLOW BLOW ON- OF i'"

FUSE

standard octa l plugs and sockets. All sche­
matics show the connections to be used for
both the fi xed station and the mobile modes
of operation.

Figure 2 is a schematic of the d.c, supply
for mobile use. This circuit is a conventional
d.c. to d. c. converter. The basic principle of

operation is shown in fig. 3. The switch. St .
constantly switches the 12 volt input to
alterna te sides of the primary winding of the
power transformer producing an alternati ng
current in the primary. This current is then
stepped up in the seconda ry winding and
rectified to produce the required d .c, In the
actual circuit, Q, and Q" take the place of
the switch, and are alterna tely turned on and
off by the current fed back in a special wind­
ing on the transformer. Components R 2, R:i
and C:I bias the transistors in the proper area
for this type of operation while C, filters the
input line. The stepped up high voltage is
rectified by a standa rd full-wa ve bridge cir­
cuit and filtered by Cs: Since the freq uency of
operation is about Ike, 2 rnf is more than
adequate for filterin g. Capacitor C,; is used
to absorb any extremely high voltage. fast
rise time, pulses that may be produced and
consequently damage either the diodes or
tran sistors. Figure 4 is a photograph of the
mobile supply showing the placement of the
heal sink, connector and the method used
for mounting to the car's frame.

The two supplies arc both built in com­
mercially available housings, the details and
modifications of which are left to the con­
structor. The layout of components is not at
all critical and it is permissible to deviate
widel y from that shown in the photographs.
Since the housings are made of aluminum,
they can easily be worked with simple hand
tools and a portable electric drill . One handy
addition however, is a set of chassis punches.

" +l,.; -:I~
4 ~OV

P2
+300'

• T2

." ,
n

*,'"'" .'• ,
{)

,..
'.'

• ,
.(() 1- '"'h
" l

, c..,
•

"' .sow

Fig. 2-Mobile d.c. power supply circuit.
CR" CR., CR" CR,-1 N3255 diodes.
Pz-Octol mole chass is mount plug . Amphenol

BPB or equiv.
QI, Q 2- 2N 174 transistors mounted on heat

sink, Delco # 7 2707 25 or equiv.
T2 - D.c. to d.c, converter transformer, Triad

TV-79 or equiv.
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Fig . 3-Ba sic d.c. to d.c. converter circuit illus­
trating the principle of operation.

Fig. 4-View of the mobile supply mounted in
the cor shows location of the two switching tran­
sistors on the sink and of the power coble

an d fuse.

+

T
+>0'"

S1

to t .5 me . This produces an overall receiving
range of from 50.05 mc to 5 1.1 me, the most
often used portion of the 6 meter band . Other
I mc segments of the band can be covered
by the choice of other i.f. ranges but for
simplicity, we will consider only the range
mentioned.

The procedure used for building this re­
ceiver will be to work back wards- from the
speaker to the antenna input. wiring and
testing "as we go" so that not only ca n each
stage be completely tested, but the builder
can see the true nature of the stage. The
power supplies previously constructed will
be used to supply the proper voltages in the
various stages of the receiver, thereby pro­
viding the exact voltages the receiver will
finall y see. Figure 6 is a complete schematic of
the tunable i. f. portion of the receiver and
the photos show the top and bottom views of
the receiver chassis.

Fabricate the chassis and mount all tube

l-__ . '2\1· --1

Receiver

The 6 meter receiver to be described.
while not the ult imate in design, is a good
selective and sensitive receiver, and will in
most cases equal or outperform many com­
mercially avai lable units of the same general
complexity. Figure 5 is a block diagram of
the complete receiver. The 6AK5 and 6J6
form a sensitive 6 meter "front end" and the
remainder of the circuit functions as a tun­
able i.f. amplifier covering a range of 550 kc

These will greatly simplify the fabricat ion
of the tube socket holes.

Certain precautions are necessary when
building either of the two supplies. Be sure
all holes in the chassis that will be carrying
leads (i .e. the transistor leads on the mobile
supply and the a .c. line on the fi xed sta tion
version) be fitted with rubber grommets. It is
also wise to be sure that all connecting wires
are securely wrapped around lugs, terminals,
etc., and that mechanical strength holds the
wires in place, not just solder. Number 14
or 16 insula ted wire should be used to wire
the mobile supply but num ber 18 can be
used in the a.c. supply if so desired.

After construction is fini shed, both supplies
should be examined to make sure that no
wrong connections or poor solder joints
exist. \Vhen the builder is sure that every­
thing is correct. final test ing can begin. For
the a.c. supply, it is only necessary to connect
an a.c , line cord from pins 2 and 4 of the
octa l plug to the a.c. line and with the v.o.m. ,
check for the presen ce of approx imately 350
v.d .c. between pin 5 of the octal plug and
gro und, and 12 v.a.c. between pin I a nd
ground.

Testing the mobile supply is somewha t
more involved. Pin I of the octal plug on thi s
supply should be connected to the positive
terminal o f an automobile storage battery
(or other source of 12 v.d.c. at 6 amperes or
more) and pin 8 to ground . This will produce
a high pitched whistle from the supply and
a bout 320 volts d.c. between pin 5 and 7 of
the connector. Pin 3 should at this time also.
exhi bit a voltage of approximately 160 v.d.c.
It is o f the utmost importance that the pro­
per polari ties be observed when connecti ng
the d.c. supply to the automobile ba ttery . A
wrong connection, and the transistors may be
perm anently damaged. Once the supplies
have been tested and are in good worki ng
order, construction can begin on the receiver.
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Front view of the 6 meter receiver. The controls
are, from left to right, A. F. Gain, A.G.C. On/

Off, AM-SSB, Pwr-Off and Ant.

sockets. front panel controls. and the vari­
able capacitor as shown in the layout of fig.
7. As in the power supply discussion . exac t
details arc omitted because the particular
size of the components available will prob­
ably vary considera bly. It is simply recom­
mended that the photos be followed closely.

With the chassis punched. the major com­
ponents such as tube sockets. switches. ter­
minal st rips and shield should be mounted. If
the unit is going to he used for mobile oper­
ation, lockwashers should be used under all
of the nuts. For fixed station use these are
not essential but it is good practice to use
them at any rate.

At this point it will be helpful to wire all
of the heaters and the pilot lamp as per the
schematic. Actual construction will sta rt with
the audio output stage.

Begin by wiring V , and all of its associ­
ated components. This stage is simply an
audio power amplifie r. A 0.00 1 mf capac­
itor in the plate circuit acts as a low pass
fiiter and attenuates very high frequency
audio signals . It also lowers the overall re­
sponse to pulse type noise somewhat. When
wired , a 6AQ5 and 6F M8 should be plugged
into their respective sockets and heater power
appl ied. (The 6F M8 is necessary as the two
heaters are in series with each other, across
the 12 v. line.)

Testing
To test this portion of the circuit, power

must be applied. In orde r to do this a cable
must be co nnec ted between the receiver
chassis and the fixed or mobile su -ply, as
desired . Both cables arc shown in fig. 8 . The
ca bles should be made with # 12 wires used
fo r wiring pins I and 8 of the ca bles a nd # 16
wire for pin # 5. Leave the pin 5 connection
temporarily disconnected at the receiving
plug and apply power from the 12 v.d .c. o r
11 7 v.a.c. source, as directed. Connect the d.c .
at pin 5 when B plus is needed for testing.

When the testing is completed permanent
connection can be made at this po int.

The pilot lamp should light, as should the
heaters of V , and V". Now B plus can be
applied. No sound should be produced by the
speaker. Touching the contro l grid-pin I or 7·
and Dilly the control grid of V, with a metal
screwdriver should now produce an audible
buzz from the speaker if all is functioning

W
6A1(~ 16J6 128£6 128A6 6FIIIS 1124 1(1e .

i 'F !'l .r. 1ST IF 2 NO If I 1ST!AMP LIFIER MIXER CONVERTER AMPLIFIER Ave ANL -I AUOIODETECTOR

r- -..,
I ]1 r6 J6 11 2A X7 6AD!>I I
! I CRYSTAL CR YS TAL AUDIO -uI

CONTROLLEO CONTROL LED OU TPUTH.F. OSC. SS8JCW osc.
I ANTENNA I

Fig. 5-Block diagram of the complete 6 meter receiver .
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Fig. 6-Circuit of the tunable r.f. portion of the receiver which covers from 550 to 1500 kc.
All resistors a re 1/2 watt except where ot he rwise noted. Ca pa citors with values of one o r
mo re a re in mmf and tho se w ith values of less than one ore in mf except where othe rwise noted .

C I , C1- 2 gang broadcast tuning ca pitor 10·
175 mmf and 15-435 mmf.

L.e - Loopstick coil , such as Meissner type
14.90 15.

p,-Male octal chassis mount plug . Amphenol
SPB or equiv.

T1 - Oscillator coil, Miller # 7 1 OSC or
equrv.

T2-455 kc input i.f. transformer. Miller 12Cl
•or eqUIV .

TJ - 455 kc output Lf. transformer. Miller
12C2 or equiv.

T.e-Output transformer 4K/3 .5 ohms, 3 w,
Stancor A332S or equiv.

VI-4SS kc crystal.

properly. When this is ac hieved. power
should be removed a nd V" wired.

One half of V" acts as an audio amplifie r
and the o ther half, a 45 5 kc crystal controlled
oscill ator. The audio amplifier raises the level
of the output from the detector to a value
th at is sufficient to drive the output stage to
full undistorted output (about 2 watts in this
circuit). This stage also incorporates some
high frequenc y attenuat ion with the use of a
430 mmf plate bypass capacitor. When
wiring the stage. be sure to use shielded
cable to and from the volume control .

The second portion of the I2AX? acts as a
triode oscillator with the crystal con nected
from plate to grid . T he purpose of this
oscillator is to supply a carrier when s.s.b.
signals are being received. a nd to provide a
frequenc y for c.w. signals to beat agai nst
when they are received. For this purpose a
7-45 mmf trimmer capaci tor is used to adjust
the oscillator to the exact i.I. frequenc y.
After Vo is wired, a 12AX? should be
pl ugged in the socket and heater power

applied. When the heater lights, U plus can be
applied . Now, by selling the volume control
to maximum volume, a background hiss
should be heard. Touching the hot end of the
volume control with the screwd river sho uld

Top view of the 6 met er receiver chassis.
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The positive portion of the i. I. signal is
filtered by an RC pi-network and then fed to
the cathode of h c. the noise limiter diode.
Since this diode is normally forward biased
by the negative a.v.c. voltage from the plate
of V:,b. it conducts and passes the audio
signal on to the audio stage. Noise pulses of
a negative nature are passed by V:,b and
shorted to the ground by the 0.1 mf capac­
itor in its plate circuit. Posit ive noise pulses
do not pass through V:,b but rather appear
at the cathode of V:,e cutting it off for the
duration of the pulse. In this manner pu lse­
type noise. the most common type of 6 meter
interference, is effectively limited. After
wiring this stage. and inserting the 6FM8,
operat ion is best checked by touching the
grid of V,," (pin 8) with a metallic screw­
driver. A loud "click" indicates that all is OK .

We now arrive at V.. , the first i.f. ampli­
fier. This stage is conventional tuned grid­
tuned pJate amplifier and serves to increase
the level of the i.f. signal developed in the
converter. An a.v.c. voltage is fed to its grid
through T'! to vary its gain with various

[Call/inlled an page I DOl

Fig . 8-Circuit of the interconnecting power
ca btes for o.c. (AI or d.c, (B) operation. All
connectors Ole Amphenol female sockets, type
78S8 and Amphenol cover shells, type 3-24,

with cable clamps.
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Fig.

,, - -

,,--~

..
'"

Bottom view of the 6 meter receiver chassis.

now produce a very loud buzz which can
be varied in intensity by vari ng the sett ing
of the volume control. Once this is achieved.
the audio section of the receiver is operating.
The second section of the 12AX7 will be
tested later. For now, the A.M./ C.W. 5.5 .8 .

swi tch should be left in the A.M. position.
In this receiver, V5 performs three func­

tions, that of i.I. amplifier. detector and
automatic noise limiter. The triode section
acts as a conven tional cathode follower amp­
lifying the signal from the second i.I. trans­
former. The gain here is a power gain how­
ever rather than a voltage gain. The signal is
now fed to the cathode of V.b and the neg­
ative portion appears at the plate. Here it is
filtered and used as an a.v.c. voltage for the
receiver's front end.
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• 6 THRU 160 MmRS • FEEDS 2nd RECEIVER
Model PT, with built-in power supply, transfer relay, connecting

cables, wired and tested. Amateur Net $59.95

• A frame grid pentode provides low noise figure with ability to handle strong signals,
greatly improving the sensitivity of the receiver section of a transceiver•

• A unique built -in transfer circuit enables the PT to by-pass itself while the transceiver
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as
muting it.

AMECO
DIVISION OF AEROTRON, INC.• P. O. BOX 6527 • RALEIGH , N. C. 27608

Exceptionally compact -only 8 'h " high, 12% "
wide, and 17" deep-the GSB-201 MKIV lends
itself readily to table-top mounting.

• Four (not two) type 572B husky car­
bon anode t ubes for a full 2000 watts
PEP SSB input.

• 120 or 240 volts pri mary power input.
• Instant-On, No Warm·Up, No Waiting

when SWitching from barefoot . t o fu ll
power.

• Universal rear of cabinet circuitry, may
be connected for transceiver, or re­
ceiver-transmitter use, wit hou t inter­
nal modif icat ion.

• Plus many more exciting features.
AMATEUR NET $495.00

See your favorite distributor
- Writ e for brochure

GON"SET~
DIVISION OF AEROTRON, INC.• P. O. BOX 6527 • RALEIGH , N. C. 27608
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g John trom HI-GalD

The
world's best
Ham Antenna

I

The Hy-Gain OX Long John high frequency beam is far and away the best
amateur beam in the world.

It comes in 5 models from 10 to 40 meters. (See specs.) The OX
long Johns are opti mum spaced parasitic arrays that are designed to
deliver the maximum theoretical electrical performance and greatest
mechanical strength and durabil ity attainable on the amateur bands.

You won't find another like this the world over. That's because Long
Johns are built like the commercia l antennas Hy-Gain makes.

So, each is built to a very rigid commercial specification , using only
the finest aluminum and stainless steel.

And , every Long John comes with Hy-Gain's exclusive Beta Match
and a super-power balun to make sure you get the top electrical energy
transfer with minimum SWR.

When you really start getting serious about DXing, you 'll be ready
for the Long John. Because with one, you' ll have the whole world at
your hands.

The Oil
SPECIFICATIONS Mdel lMl Mdel4l31 Md,l !l51 M,~, IID61 M.~,1155 1

4-0,."1 H I,. ..I $-EI,...I HI,. ..t S.Oe...1
!I Meier q Metlf 21M,I,r 11 Metlf 15 Meier

mCTRICAl
ForwardGain 10.33db 9 45db 1345db 145dll IJ45db
Front-to·BackRatio (A~erage) 13db 15dll ISdb lldb 1lldb
Front·to-Side Ratio (Awerage) 40db 35db 40db 30db JOdb
MallmumPower (Rf) \KW 5 ' W 5 ' W 5' W 5KW
VSWR (at resonance) 1.2 :1 Mal. 1.2:1 Ma-. 1.2:1 Mal. 1.2:1Mal 1.2:1 Mal .
~~int Impedance 50 Ohms 50 Olllns 50 Oll"" 50 Oll"" 50 Ohms
Hatf·Power Beam Wiatll (EPlane) 53 59 4S 41 47.5
Half-Power Beam Widtll (H Plane) 71 19.5 64 >4 60
FrequencyRan~e (Me\acYCles) 14 to 14_35 1101.3 14 to 14.35 IS.0 1019.7 11.01011.150
Appl"Ol. Bandlil' lltlll at esonance (2:1 SWR) 325 KC 115 ,e 370 ,e 600 , e 600 , e
Polarization Horil. Horil . Horil. Hafiz. Horiz.
MECHANiCAl ISft
longest Element 38ft 73.5 ft. 38ft 1"" In. 14'S"
Element Diameter (LargesU 11,7 In . 2lf.r in. 1"" In. 31ft Ilf.r in.
Boom l ..gtll 31ft 46ft 46ft 3lf.& in. 31'10"
Boom Diameter QargesU 41,7 m. 4 in.. 4 in. 11.6ft 3'f.! in.
TUfnlng RadiUS 141 ft. 41.1ft. 19.7ft 115 " PIt 1ll.3ft
MalifTltmWind Survival (No ice) 115 " PIt 115 " PIt 115 MPIt 1141bs. 115 " PIt
Wind Load noo MPH) 360 lbs. 11lllbs. 555 tbs. 5.6 2741bs.
Total Wind Surface Alta (SQuare Feel) 11.S 136 IS.I 1511bs. 6.9
Net Weight (Assembled) 116 Ibs. 250 Ibs. 185 lbs. 6 151 1bs.
Total Number of Elements 4 l 5 1611bs. 5
SbipPLPg Weight 160 tbs. 300 Ibs. 150 Ibs. 7.8 eu. ft. 1671bs.
Shipping \\llume (Packaged BCPj 8.9 cu. ft. 21.geu. ft. 12.5 cu. ft. 1 7.8cu. tt.
Shipping Cartons 3 4 l 1

for recllllll"lttlded routon illlds~rtlllI strlctllra, see tt,-G11ll Tee..0,11R$OI1S . ~ RP75rou l lIII ~tel poIt IIld Model 11·3501 roUlm.

HY-GAIN ELECTRON ICS CORPORATION · P. O. Box 868·2 • Lincoln . Nebraska
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RECEIVER SENSITIVITY

AND NOISE FIGURE
BY JOHN J . SCHULTZ,* W2EEY

Many amateurs confuse the terms sensisivity and noise figure and believe,
they are not related. Actually , they are very closely related and one can
convert from one term to the other very simply with a nomograph. One can

even measure noise-figure with a signal generator, if desired.

S ENSITIVITY and Noise Figu re still today
are. unfortunately. two misused terms by
many amateurs. Those worki ng on 80- 10
meters speak of "high-sensit ivit y" and those
of us working the v.h.f. bands refer to "low­
noise" r.f. amplifiers and converters as though
the two terms were completely different and
each was the distinct possession of the h.I, or
v.h .f. operator. The terms, in fac t, express
the same information when properly used but
the form of expression is different The same
information they convey is, o f course, the
figure of merit o f a converter. r.f. amplifier
or entire receiver.

Figure of Merit

Th is fi gure of merit or simply an indica­
tion of which unit is going to be able to re­
ceive the weakest signals best is not always
easy to secure, understand or apply. For in­
lance, as far as the usage of term sensitivity
is concerned. suppose you were going to buy
a receiver or transceiver (considering only
the receiver fu nction of the latter) and the
following sensitivi ties were quoted in li tera­
ture or o therwise told you. W hich of the
following recei vers is the most sensitive?
Take a few seconds to consider the problem.

A-I /2 ~v. fo r 6 db S + N I N rat io .
B- 1 uv, fo r 10 db S +NIN rat io.
C-2 ~v. for 20 db S + N 1N ratio .
D-1 / 2 ~v. (S +NIN ratio unspecified.)
Well, you might have immediate ly dis-

missed the last figure (D) because it told you
how much signal input was necessary ( 1/2

•.----- - - ----
1829 Cornelia St., Brooklyn, N .Y. 11227.

See page 110 for New Reader Service

~v. ) hut told you nothing about how m uch
the output signal of the receiver was above
the noise. T he amount which th e signa l at the
output of the receiver has to be above the
no ise to produce an intelligible signal depends
upon the type of detection. mode of tra ns­
mission and even individual factors when
c.w. is considered. In some processes of de­
tection the signal. in fact . can be below the
noise level by a considerable amount and
still be detec ted although not on a real-time
basis . Th at is. processing of the signal from
the no ise requ ires some time and is not in­
stantaneous. These complexities. ho wever. do
not concern most amateu r receiving applica­
tions and the objective is simply to secure the
receiver which will provide the best signal to
noise ratio output for the least amount of
signal input.

What about A . B and C? Well. th ese fi gures
are really meaningless as they sta nd. also.
because no bandwidth was specified . If the
sensitivity was measured with the receiver
operating at a very narrow bandwidth. say
500 cycles. little of the noise generated in the
front-end of the receiver is amplified by
succeeding stages and less signal input is re­
quired to prod uce an output level which has a
power a given numbe r of times (o r db)
greater than th at of th e noise. If th e band­
width is increased . more noise power appears
at the output and clearly more input signal
power is necessary to produce the same ou t­
put signal to noise ratio as before. However.
let us assume that A. B. C were measured at
the same exact bandwidth; which is now
more sensitive? The problem is easily solv­
able once the db fi gures arc converted to
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Fig. l -Noise fig ure sensitiv ity comparison
nomograph.

a VW sound like a Cadillac as much in the
radio equ ipment field as in the automotive
field .

Noise Figure
The sens itivity figure certainly does have

a useful purpose and the author docs not
mean to condemn it. If one wanted to calcu­
late the signal st rength that a certain transmit­
ter would deliver to a distant point and the
type of antenna necessary to receive this sig­
nal. knowledge o f the se nsitivity of a receiving
system is useful. However. as a comparative
term. sensitivity is unhandy unless everyone
expresses sensitivity for the arne set of
conditions.

N oise fi gure , on the other hand, is a term
that can be used for comparative purposes
fairly universally since rece ive r bandwidth
and different signal noise output ratios arc
not a part o f the figure itself. M any manu­
facturers of more expensive equipment have
begun to quote norse-figure in their specifi ca­
tions along with sensitivity for this reason.

The measurement of noise fi gure has been
discussed in previous articles and will not be
repeated here. Briefly, however, noise-figure
relates the noiseness of an actual receiver to
an ideal receiver processing the same input
signal. The term can be expressed in various
ways including:
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their numerical ratios:
A-I /2 /,v. for 4 to I (6 d b) S +N/ N ratio.
B-l /,v. for 10 to 1 (1 0 db) S+ N / N ratio .
C-2 /,v. for 100 to I (20 db) S + N / N ratio.
Since the receiver operates as a linear de-

vice to produce power amplifi cation. the in­
put and output powers arc proportional.
Decreasing the former to half reduces the
laller to half. Again, assuming the input
resistances of A , B and C arc equal, 50 ohms
for inst ance, A a nd C can be related to the
I /,V. level of B. C would then have a 25 to I
o utput rat io and A a 16 to I o utput ratio. All
o ther things being eq ual, C then would be the
more sensitive unit.

Several generally minor points were neg­
lected in the foregoing comparison. such as
assuming that S+N/ N rat ios can always be
regarded as being particularly the same as
true S/ N ratio . H owever, it was only d esired
to highlight how difficult it can be to quickly
com pare thc se nsitivity figures quoted for
various rece ivers and determine therefrom
which receiver is really the most sensitive.
Incpt or clever advertising writing can make

, . . , . . •... IX ,'flirt ,. o ..,,, ..t ((I lio. irlnal , ,.,...ira.
. 01 . " ,,,,, , .. - .

S I .\ po ,r..r 0141 /)", ra tio. rvt ual rrr..i re r,

The term is useful because it di rectly ind i­
cates the noisiness of a receiver and noise
usua lly determines the weakest signal that
can be received (assuming atmospheric noise
is not dominant). Sensitivity indicates how
much inp ut signal, o nce the signal is re­
ceived, is necessary to produce a certa in sig­
nal to noi se amplitude a t the rece iver outp ut.
It is a measurement that combines the factors
of the noisiness and gain of the receiver.

Using a noise generator. noise figu re is
simply measured by adjusting the generator
for twice the receiver noise output compared
to receiver output noise alone. The noise
figure can then be read fro m the generator
for twice the receiver noise output alone. The
noise figure can then be read from the gene­
rator or calculated. Bandwidth or receiver
gain need not be determined. Noise figures
vary from 2 db for sophisticated u.h.f. am p­
lifiers to 30-40 db fo r broadcast band r.f.
stages. The figure is usually expressed in db
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because it derives from noise power ratios but
it could be just as well expressed as a simple
numeric. The noise figure alone doesn't in­
dicate how many microvolts of signal an
antenna must apply to achieve reception but
it does not indicate the comparative noisiness
of different receivers. G ain is easily enough
achieved in a receiver but low-noise perfor­
mance is not.

Measuring NF
Noise fi gure can be measured usmg the

usual r.f, signal gene ra to r in a technique
sim ilia r to making a sensi tivity measurement.
The resu lts are not as quickly atta ined nor arc
they quite as accura te as those obta ined using
a noise generator hut. unless o ne is dealing
with equipment with no ise figures of only
several db, the resu lts are still qui te useful.
T he signal generator and receiver input im­
pedances should matc h fo r best results. T he
genera tor is connected to the receiver input
and an o utput meter connected across thc re­
ceiver output. The receiver a. v.c, anti no ise
limiter ci rc uits arc disabled The ga in controls
are se t for a convenient noise power o utput
with the signal generator off. The generator
is then tu rn ed on. its frequency carefully
rocked back and for th unt il it is in the center
o f the receiver response, and then its o utput
inc reased until the o utput ind icator o n the re­
ceiver indicat es twice the power level pre­
viously noted (1.4 times the voltage o n an
AC voltmeter or 3 d b increase o n a db meter).
The no ise fi gure is then calculated from :

•

whore K - Boltzmuns eonsta ut,
7' - Tempera ture in dl'gn'ps Kelvin.
IJ = Receiver bandwidth in c.p.s .

Genera lly, a reference temperature of 290 ·
K (62.61') is used and the term KT has the
va lue 4 X 10.21• Extremely small va lues o f
signal generato r voltage are involved as the
noise fi gure becomes small and a 20 db pad
is usuall y necessary between the generator
and receiver so the gene ra to r can be set to a
value which can be easily read o n its o utput
meter. The measurement is the same as ob­
taining the input signal necessary when
making a sensit ivity measurement for a 3 d b
S+NI N ratio.

N ornographs, such as that in fi gu re I , a re
available in various reference books which
re late noise figure to sensitivity. Figure I is

Se e page 110 for New Reader Service

Noise figure in db for 3 db S + N I N ratio.

pv. across 50 II
Bandwidth

10 ke 3 ke 1 ke

2 33 38 42.5

I 27 32 36.5

1/2 20.5 26 30.5

1/4 15 20 24.5

1/1 0 7 11.5 16.0

120 2 6.0 10 .5

1130 - 2.5 7.0

Correction factor to be added 10 above
noise figures for different S + N I N ratios.
S +NIN Ratio Correction

3 db .......... .. .. ........... ..... .... .. . 0
6db • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • 5.0
9 db ........ ............................. 7.5

10 db ............................. ...... .. 9.5
15db .......... ...... .. ... ......... .. .. .. . 14.8
20 db ......... .... ..... ........... ........ 20.0

Rg . 2- Sensitivity no be-fecrc r compa rison table . If
room te mpe rature IS nOf between 68-80oF table
should not be used fo r noise Figures below 5 d b.

valid o nly for 50 ohm input impedance re­
ceivers. A straight line is drawn through,
co nnect ing the know quantit ies to obtai n the
unknown one. For instance, a receiver which
shows a 0.7 microvoltsensitivity for a 20 db
SI N rat io a t 3. 1 ke. ba ndwid th has a noise
figure of 9.2 d b. The dbm scale uses a refer­
ence of I milliwatt into 50 ohms a nd is fre­
quently used commerciall y instead of micro­
volts to express sensi tivity.

F igure 2 is a useful table which can either
be emplo yed to find the noise fi gure when
one has measured sensitivi ty or to find the
sensitivity from the no ise figu re. Basically,
in table form, it presents the same informat ion
as fig. I.

If. for instance, sensitivities o f 1/ 4 /lV. for
15 db S +NIN at I ke bandwidth for o ne
receiver and I pv. for 10 db S +N I N at 10 ke
bandwidth were quoted what are the receiver
no ise fi gures? From fi g. 2. 114 uv, at I ke
gives a 24.5 db noise figure at 3 d b S + N I N
ratio, Subtracting the 14.8 correction for 15
db S + N I N rat io gives a no ise figure of 17.5
db for the second receiver. The second re­
ceiver is quite a bit noisier but it would be
pre tty difficult to discern this from the sen­
sitivity fi gures alone. -
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Freight prepaid to your door in the Continental U.S.A. west of the
Rockies. For shipment east of the Rockies add $10_00.

Substitutions may be made . . . write for prices. And remember,
you can buy on time. You can trade your used transmitter or receiver.
You can rely on Henry Radio to supply the finest equipment and the best
value.

Any knowledgeable DX'er wi ll tell you the secre t is in the antenna. For
over a year Henry Radio has provided an exciting beam antenna package
program allowing the average amateur to own an efficient, and unbeliev­
ably economical an tenna package .. . pre-engineered , pre-matched and
pre-packaged to suit his pocketbook and requirements. NOW! This
world famous antenna program moves forward. N OW! You can have
the antenna of your choice at the same incredible saving.

Only Henry Radio

offers this exciting beam
antenna program

213 477-6701
714 772·9200
816 6793 127

CAll DIRECT . . . US E ARE A CODE

Hk-Standanl Basic AllIe"'"l !'ac!«we
Tristao CZ-454 60 ft . crank-up

tower w/ mast *

CDR TR-44 rotator "
100 ft. RG-58 A/U Coax
100 ft. Control cable
Complete with one of the following:
Hy-Gain DB10-15A S 530.00
Hy-Gain Hy-Quad 540.00
Hy-Gain 204BA 570.00
Hy-Gain TH3MK3 570.00
Hy-Gain 402BA 580.00
Hy-Gain TH6DXX 595.00
' Opt ional: Free-standing base, add
$10.00. " HAM-M rotator,
8 condo cable, RG·8/U Coax, add
$40.00.

11240 W. Olymp ic. Los Angeles. Ca lif. . 90064
931 N. Euclid. Anaheim, Calif. , 92801
Butler . Missouri. 64730

flR -Jlll dor Basic Antenna !'ac!«lJic

Tristao MM-35 "Mini-Mast'"
tubular tower-crank-up

CDR AR-22R Rotator "
100 ft . RG-58 A/U Coax Cable
100 ft . 4 Condorotor Cable
Complete with one of the following:
Hy-Gain TH2MK3 S 220.00
Hy-Gain TH3JR 225.00
Hy-Gain DB10-15A 225.00
Hy-Gain Hy-Quad 230.00
Hy-Gain 203BA 235.00
Hy-Gain TH3MK3 260.00
' Free Standing Base: add $29.95.
" Opt ional (instead of AR-22RI :
TR-44 rotator, add $30.00
I llu strated : Tr istao M M·35 " M in i-M ast"

"workrs l argest Dist ributor of Amateur Radio Equipment"
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AS LOW AS

$115960

NO SHIPPING CHARGES WITHIN

CONTINENTAL U.S.A.

THE TRI·EX
FREESTANDING

(70 FEET HIGH)
This advanced state of the art tower is aero­
dynam ically designed to reduce tower wind
drag. This m eans you can carry m ore antenna
than eve r befo re. Tri -Ex eng inee rs have made
this possible by using high -strength, solid -steel
rod bracing. Only at Tri -Ex do you get "W" type
cont inuous tru ss bracing. Developer of t he
freestand ing, crank- up tower. Tri ·Ex prides it­
self on the quality of its products. More Tr i-Ex
cra nk-up towers are in use t oday t han all ot her
crank-up towers com bined. Find out why t he
LM 470 tower is such an outst anding success.
Write today for free li terat ure.

FOR

ANTENNA LOAD

ri-Ex TOWER CORPORATION 7182 Rasmussen Ave., Visal ia, Calif. 93277

LARGE
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BY MALCOLM M . BIBBY,* GW3NJY

CUlT

W li EN the circuit of an electronic keying
unit, by W2VYO appeared incorporating dot
memory, the unit was quickly constructed
and has given good service since . With the
recent advances in the sta te of the art, how­
ever, the design is now obsolete, and the
appearance of the Micro-TO-Kcycr in QST'
stirred the author to sta rt on better th ings.
When the article by WI WCG o n the ICK EY
appeared in QST" the author had al ready

· 2748 Juno Place, Akron, Ohio 44313.
tMuir, D., "The Penul timate Electronic Key: '
QST, March 1962, p. 15.

'Opal, C., "The Micro-TO Keyer,' QST, August
1967, p. 17.

3Van Cleef, F., " 'CKEY," QST, November 1968,
p. 28.

bread-boarded his design and although dot
and dash memories are incorporated as in the
ICKEY, there are some worthwhile differ­
ences in design approach which bear con­
sideration.

Digital Logic Reviewed
Table I shows the truth table for the four

different types of two input gates and their
associated Boolean algebra expressions.

Conventionally, sta te ' I ' signifies the higher
potential of two possible potentials and the
state '0' represents the lower value. The table
shows the outputs to be expected for all pos­
sib le input combinati ons. Thus for an OR

gate we see that we have a ' I' on the output

INPUT OR AND NOR NANQ
A B A+B A-B A+B A'B
0 0 0 0 1 1

1 0 1 0 0 1

0 1 1 0 0 1

1 1 1 1 0 0

I~
PUT 0 1IN '

PUT

0 AND NAND

1 NOR OR

I~PUT 0 1IN-
PUT

0 OR NOR

1 NAND AND

Tobie I-Truth tobles for four different types of Tobie II - OR gate functions and AND gate
two input gates . functions .
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1

a 1 P.
3,

2 ?4

8

Fig. I (A)- AN D-O R circuit made up of two AND
gales (1 and 2) and on OR gale 13). The some
circuit fun ction co n be hod from 3 NAND gales

shown in IB) above .

Fig. 2-The normal form of presentation for a
J-K flip-flop and its associated truth tables. Fo r
the truth ta ble above, tn = time afte r the n Ih clock
pu lse and tn + 1 = time after the In+ 11' h clock

pu lse.

for all input combinat ions except whe n both
a rc '0.' For a n AND ga le, howeve r, we have a
'J' on the output only when we have ones on
both the inputs. We can look at these gates
from ano ther point o f view by o bserving that
the OR ga te only has an '0' on the output
when both inputs arc at '0' a nd the AN D gate
has '0' on the output fo r all input condit ions
except when both arc ' I: Here we can see
th at by reversing the roles of the T and the
'0 ' we have also reversed the funct ions o f the
ga tes . A ga te which acts as an OR gate for
' I' (wi th a "l ' output) a mi a ga le which acts as
an AND ga te for ' Ts input (a nd a "l ' output)
also acts as an OR gale for 'O's (with a '0' on
the output).

So far, we have discussed only two types
of gates but by in trod uci ng an inverter after

these ga tes we obtain two fu rther gates.
namely. the NOR and NAND gates. W hen first
int roduced to th e subject of digi ta l logic, it is
convenient to think only in terms o f 'Ts hut
to o bta in the maximum versatility from d igi­
tal logic. it is essentia l to think of ope ra tion
with both ' I's and 'O's. By using both the con­
cepts of '1 ' and '0' known as positive a nd
negat ive logic, it is possible to accomplish the
same function by more th an one method . To
illustrat e. consider th e circuits shown in fi g.
IA and fi g. I B. Both circui ts perform th e
sa me fun ction, namel y, when either both
inputs I a nd 2 or both inputs 3 and 4 are
high. then a high o utput is o btai ned from gate
three. This is a useful AND-OR circu it used in
digital systems for multipler.ing o r channel
swi tching. T he circui t of fi g. I B docs exactly

Internol view of the GW3·
NJY keyer using Ie logic.
The pu lse generator is situ­
ated in the lowe r left co rne r,
the 5 I.C:s are a lmost hid­
den unde r the speed control
and switches. The audio os­
cilla tor is at the front right ­
hand corner . The speaker is
glued onto a n empty space
on the vecto r boo rd. The
pot at the rea r is a 10 0 ohm
volume control in series with

the spe a ke r.
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Fig. 3 (A)-Circuit of the GW·
3NJY electronic keyer which
incorporates dot and dash
memory. The block wiring of
the IC's are shown in fig .

3. (B).

IC" IC,-J.K flip flops, Mota.
rolo MCB53P.

IC2-4 NAND gates. Moto­
rola MC846P.

IC3-Hex Inverter. Motorola
M836P.

IC,-4 OR gates. Motorola
MC3003P.

K,-Potter & Brumfield JF­
1045,12 v , coil, 10 VA
contacts•

T1-Output transform 400
ohms c.t. to 3.8 ohm voice
coil.

2NlTII s

.,. .,.
" . P" '* G. n ' 00,. " .-.., 2N388A'-" 0

0, o~Ie••.,. 'v. , F ,.'3;,. ~o .
MPS6~15 " 0

"-' , o • .'- /',
T Do' 1 ." ~~

...J ,. ,' • Ie,. 0 0

0 1'-IC~ . .. Ie"
,

0
I f 00' 11

' ~l L '-'(i 0 0• •~ leo, ,. Ie ,. 0 ,...
DU M

/iw(, " .,.
0

.~~
C,. Ic..."
<,

,
Ie" QIe•• rc., IC" " •

c"- o • ,
"

,
s / ' " " 1 Ooon II

" T 00, _ I

f"- (" , I'-• 0 •
I I <"'. < ,A

,
" """..,.

1( ' 0 U.,. <,
OCy

, , ' l~ •• ". , •, 0 .-· 1.... · ' . GnQ '''''''''' 'ft>
1/lj 4 ()(y') .~. 1 2~~" 1 ':i! ~ "6."

~ ~ ' :;0 ...J..T'~""_ 0 0"

~ l' ' 0
()Oo 1 O"

~1ll
2' ''''

,,,l-.-/- ,socc" .II ').
\ /lj 4 73').,

~c, ~ c,

Fig. 3 (B)-Block wiring dia­
gram for the five Ie's showing
their interconnections (bottom
view). All pin # 14'5 ore con­
nected to the plus 5 volt line
and all # 7 pins are con­
ne cted to the zero volt or
ground buss. The three points
A, Band C, connect to the
similarly marked points in
fig. 3A.

IC,-MC853P Dot II and
Dcsh II.

IC2-MCB46P 4 NAND gates.
IC,-MC836P Hex Inverter.
IC,-MC3003P 4 OR gates.
IC,-MC853P Dot I and

Dcsh I.

TO 00. . To 00'

©®

1. I .

•
Ie , !C, 0 0

/ !c , r c, !C,

/ '\
R::' \ 0 14 I .. , ~ ." ~,I~\:. ~ ~1,\ '> :- ~I

,--I =r\ I Vl T ~

/ -, :
~ ~ I' ~ I~ ~ •

N.. ,.'f,- ~ ' i\ 10 ~ I

~•• " ! ~ I 70 / . '.
,", c 8" p Ir,IC)O(H P ,,"-

000 II • 00..., 1J / "'C ll ~ P \.. .. ' OR" 9"'"
.... I n.

'ol e8.6 p
"

" C liS 3 p

.. ' ''. ''0' qo .u Oot l . oa. - l

the same job however, and is constructed of
N AND gates only, an important point from the
manufacturing and large systems angle. Table
II was devised to assist in the decision of
which gates do what.

To use Table II one decides whether an
AND or an OR circuit is required and knowing
what levels are to be significant at the input

a nd the output of the gate then the choice is
made directly from Table II. To ill ustrate.
consider fi g. IB again. The fi rst two NAND

gates operate as AND gates wit h 'Ts signifi ­
cant at the input and '0' at the output . The
third N AN D gate, however, acts as an OR gate
with 'O's significa nt at the input and 'I' at the
output.
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Fig. 4-Timing sequence observed during the
production of one dot by the Ie electronic keyer .

Fig . 5- Timing diagram illustrati ng the need for
the inverter between Dot II and the output gate.
The above timing diagram assures no inverter is
in use and thus the reference to Q on Dot II, not

Q as indicated.

I I I I I I I I I I

I
, ,

I
, I

IIII ' I

II ! , " 'I! II
I I I I I I I I I I

SOOIl Dot I

OonOott
Dot Set

Dot Key

Keyer Output

T on Do' I

".

I I_I I0 •.

5 " I Io .
5 •

n Io .

- - --- a on Dot n

----- a on oO\h Ir

- NAN D !;late Output

y
To Dot \ /

So
T a

Dot I

./

00\11 I
T a

So

00511 1\

/"

Fig . 6 -Circuit changes necessa ry in the keyer
logic section in order to use NOR gates instead

of O R gates .

To

Keyer Operation
T he circuit for the GW.1NJ Y electronic

keyer is shown in fig, .1 , The pulse genera tor
and audio oscillator are simi liar to those
used in the Micro-TO-Keyer, As DTL (diode­
transmission logic) and TTL (transistor-tra ns­
isto r-Iogic) arc used in this keycr, the Vee
voltage has to be 5 volts, This has no signifi­
cant effec t o n the o peration of ei ther osci l­
lator. The dcci- 'on to use DTL and TTL was
made mainl y due to the improvement in the
noise margin realized with these two fo rms
of logic compa cd with that obtai nable from
RTL (resisto r. -ansistor-logic) ( I v. versus
OA volts). Noise margin is a measure of the

IC 01l1inued on page 94 ]

-Mcw itliums, F .B., " Introduction to Ie Binary
Logic." CQ, February 1969, p, 14,

The J·K Flip Flop
Before describing the keyer, however. the

J·K flip fl op must be mentioned. As the opcr­
ation of this type of flip flop is complicated
and as it was discussed in a previous issue of
CQ' it will be ommitted here, The 'how-to­
use-it" aspect o f the device will be discussed.
however. The block in fi g. 2 represents a J-K
flip fl op with the most signifi ca nt terminals
marked , The points Q and Qa rc complimen­
tary outputs and by applying a '0' 10 the Co
(direct clear) term inal Q will assume a '1'-sta te and Q will change to an '0' sta te. Tb is
transition will occur immediate ly when the
'0' is applied to So and can be reversed at
anytime by applying a '0' to CD. It should be
noted that once a '0' has been applied to So
then So can be changed to a ' I' but Q will
remain at . l ' similia ry for CD.

The term inals J. T and K arc used quite
differentl y: T is known as the dock input anJ!
on applica tion of a pulse train the Q and Q
o utputs will toggle each time the clock input
goes fro m ' I' to '0 ' provided the J and K ter­
minals arc not both high, Then. on the firlt
avai lable high to low transition, the Q and Q
o utputs will assume the conditions shown in
the truth tables accompanying fig. 2. In these
truth tables In means time after the n th clock
pulse" and In + 1 means" time after thcf» + t)th

clock pulse. Thus, after the (11 + I) pulse. Q
assumes the sta te it was in afte r the nth clock
pulse ; i.c . Qn, i.c. no change, if J and K =O.
If J = K = I . the clock pulse toggles the flip
flop and Qn results. that is. thc o utput is com­
plem entcd . Fin all y , manufacturers da ta
sheets usually define their products with posi­
tive logic in mind but th is should always bc
checked part icularl y with the older lines of
logic .
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MODIFYING THE HEATH

HP·24 POWER SUPPLY

FOR USE WITH
SCREEN-GRID TUBES

BY JOHN J . SCHULTZ,* W 2EEY

Although designed for use with a linear amplifier using triode tubes, the
Heath HP-24 power supply can be easily modified to make an excellent

supply for J kw s.s.b. linears using a variety of screen grid tubes.

T li E Heath H P-24 a.c. power supply was
designed for use with the Health HA- 14
linear. T he linear uses two 572/ T- 160L
triodes and operates at I kw s.s.b. or I kw
c.w, input. The power supply is sold separ­
atcly, however, and with some minor modifi-

' t 829 Cornelia St., Brooklyn. N .Y. 11 227.

12 .1 ••' 4 ..

L....-f.

cations can be used as a very econom ical and
compact power supply fo r I kw linears em­
ploying such screen-grid tubes as 4-1 25's,
7094's, a 4-250A , 4X ISO's, etc. In many
cases. such as for the 4X 150 tubes. the power
supply will furnish not only the plate. screen
and bias voltages bu t the fil ament power as
well, T hus. especially for Iinears using tubes

0.. 0 , 1. ''"\
'" I t-'--+

ItOCh 0.-0 ..

t---~'
L.-+-_--++----+:,,'

, ,
~",

1.5 l(

0 "
,.

~ •
10 0 - I S O • . ".O~O"O I

2 . 156~-t
100 ,
2 .

~

Fig . l - Bosic sche­
matic of the Heath
HP-24 power sup­
ply The dual prim­
o r y f o r 110/220
volt operation and
the circuit breakers
in the primary are

not shown.

110 / 220".

- ""r-

' 00 •
Eocl'l
125 mt

450"-\-:11<

See page 110 for New Reader Service September, 1969 • CO • 53



160 I(

2w. +

rox l Ow

17\,

ton l O w

H, - VoltoQ e
Output

TO Pin 1
Outpuf Soc ket

150 w
Zener

150 w,
Zener

ings on the single power transformer. T he
high voltage output will provide 2500 volts
unde r very light loads and 1900-2000 volts
under 500 rna (I kw) loads at th e 33-50%
duty cycles which are typical of c.w. or s.s.b.
operation. It cannot be used for 1 kw a.rn.
linear operation.

T he fi lament winding will p rovide 12.6
volts at 4 amps continuously. T he 100 volt
a.c. bias windi ng will supply a conti nuous 40
rna output. A small posi tive vol tage derived
from the chain of discharge resistors across
the high voltage fi lter ing ci rcuit is connected
to pin 6 of the output socket. T his voltage
acts as an a.l.c. thres hold voltage for the
HA- 14linear and is only used when the linear
is driven by a Heath transmitter havi ng th e
necessary a.I.c. interconnections.

O- IO mo -
Circuit Modifications

Figure 2 shows. essentially. only th e cir­
cuit mod ifi cat ions which need be made to the
power supply to adapt it for use with a
screen-grid linear. First the modified voltage
outputs will be described and then the meter­
ing circuits. as the latter are optional features .

A series of 10 K ohm resistors arc. con­
nected halfway down on the original high
voltage filt er capacitor chain in order to
derive a zener regulated scree n voltage out­
put. The actual screen voltage output re­
quired depends upon the screen-grid tubes
used in a linear amplifier but the 300 volt
output shown is typical. O ne can pu rchase
300 volt zeners but . genera lly. it is much
more economical to use two or three lower
voltage zeners in series. Ten watt stud­
mounted zeners with voltage ratings of up to
180 volts are available at $1 from various
mail-order suppliers. The original bias volt­
age output of the HP-24 (- 150 volts at no
load) is gene ra lly 100 high fo r use with most
screen-grid tubes. Instead of mod ifying the
origi nal rect ifi er circuit for the bias voltage.
however, it is left intact and a series resistor
and zener diode regulator used to simultane­
ously reduce and regulate the bias voltage.
The bias voltage output is left connec ted to
the original terminal on the output socket
while the new screen grid voltage output is
connected to pin I on the output socket
which was originally unused.

Zener Selection
Since one may wish to modify the power

supply for various screen voltage or bias
voltage ou tputs using zener regulators, it

SOw.
Ze ner

+
1 K 2 ..

7. 5K 2 w

T

0"
._j<I-'i-'i.cw..=c'--,--- To Pin 8

Output Soc ke t

such as th e 4X 150 on v.h.f., th e modi fied
HP-24 makes an ideal power supply.

T he modifications described do not alter
the basic capabil ity of th e power supply, al­
though it cannot be normally used as a dual
power supply for both its o riginal applicat ion
and to power a screen grid tube linear. Also,
the modifications described provide a degree
of performance th at one might not normally
include in a homebrew power supply such as
regulated screen and bias voltage outputs .
The cost to provide th ese refinements how­
ever, is rather small and they are highly
recommended . Metering circuits are shown
for both th e high voltage output and th e total
plate/ screen current output. They may, of
course, be disregarded if such metering cir­
cuits are provided in the linear itself.

.Bo s ic Power Supply
F igure I shows the schematic of the orig­

inal HP-24 power supply. A straight-forward
voltage doubling circuit is used to supply the
high voltage output. Filament and bias sup­
ply voltages are obtained from separate wind-

Fig. 2 - Modifications made tc HP-24 power
supply for operation with screen grid linears .
Except for the diodes which are part of the
original supply, only the ports added have been

designated.
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Using the mounting screw which is pa rt of the
main original circui t board, a n aux iliary circuit
board is mounted in the lower right hand section
of the HP·24 to a ccommoda te the added screen
and modified bias voltage circuit components.
The added circuit board is separated from the
origina l circuit board by mecns of a 1/4"
spacer used between the board's mounting

screw.

voltage output and the combi ned plate/ screen
cu rren t demand from the power supply. The
meters th emselves can easily be mounted o n
the HP-24 enclosu re. if desired. or their func­
tions transferred to th e linear amplifier via
the spare contacts available on th e power
supply output socket.

The high voltage measuring circuit uses
a conventional string of multipl ier resistor to
drive a 0-30 volt meter. Using the multipl ier
resistors. th e meter scale actua lly reads 0­
3000 volts . It is very conven ient to use a basic
0·30 volt meter and although inexpen sive
meters with such a calibration range are
avai lable (such as th e E~lICO RF-2 V2 C type
sold by Lafayette) one may be forced to
settle for a more conventional 0-10 vol t basic
d .c. meter having the standard 1000 ohms/
volt sensitivity. In such a case. th e st ring o f
m ult iplier resisto rs should have a to tal of 3
megohms . instead of the 3.16 megohms
shown. to produce the same 0-3000 volts
meter reading. Five per cent to lerance resis­
tors should be used fo r the multiplier in o rde r
to provide reasonably accura te voltage read­
ings.

The combined screen/ plate current de­
mand (i ncl uding the standby current due to
th e screen zener regulator circuit) is mea­
su red by noting the voltage d rop across the
10 ohm resistor placed in series wi th the
single ground re turn po int in the power
supply output. The IK ohm resisto r in series

[Continued on page 102)

- ­I

may be useful to briefly discuss the consider­
ations involved in choosing the correc t zene r
regulators and the series voltage d ropping
resisto rs used in conjunction with them.
Basically. one should a nalyze the zener reg­
ulator circui t under both full load and no­
load conditions in o rder to determ ine if it is
operating prope rly. For instance, the screen
voltage desired may be 300 volts at a max i­
m um cu rre nt demand of 20 rna. Two 10
watt t 50 volt zcners used in series are chosen
to regulate th e voltage. Since these arc 10
watt l 150 volt units. th eir maximum cu rrent
fl ow can be ahout 60 rna. In orde r th at th e
zencrs keep regul at ing properly. a minimum
cu rrent of roughly 10% of their maximum
rat ing should fl ow through them under full
load condi tions. Say 5 rna is chosen as th e
minimum current . T hen at full load 20 rna
from the load and 5 rna from the zeners will
combine to produce a 25 rna flow through
the series resistors. Since the zener voltage is
fixed. the voltage d rop across the resistor will
be ahout 750 volts. This value combi ned with
the 25m3 cu rren t requires a resistance value
of 30K ohms . Now. however. the no-load d is­
sipation condi tion of the zeners must be
checked. Under no-load condi tions. the
zene r voltage remains at 300 volts and the-voltage drop across the series resistor about
the sa me as before - 750 volts. T he entire
25 rna current necessary to maintain these
voltage rel at ionships has only one path to
fl ow through now. the zener regulators.- -
T wenty fi ve rna flowi ng through each 150
volt zener will produce a d issipat ion of 3
3/4 wa tts . which is well be low th eir 10 watt
d issipat ion limi t.

The same analysis can be applied to any
zener regulated circuit for any desired value
of load current. zene r voltage. etc. It should
be noted that although max imum zene r unit
d issipation occurs only under no-load condi­
tions, th e series resistor used wi th the zene r
d issipates th e same power level contin uously.
In the example discussed. it is about 181/2
watts.

The zener regulator used in the bias voltage
circuit can be determined only from no-load
circuit condit ions as essentially no current
demand exists on this ci rcui t with the usual
screen grid linear.

Metering

The optional metering circuits shown in
fig. 2 allow measurement of both the high

t
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Rules: 1969 CQ World-Wide DX Contest
October 25-26 & November 29-30

Sla rl. 0000 GMT Saturday

I. CONTEST PERIOD
Phone: Oct. 25-26. C.W.: Nov. 29-30.
The contest is always held on the last full

weekend of October and November.

II. OBJECTIVE
The object of the contest is for Amateurs

around the world to contact as many other Ama­
teurs in as many different Zones and Countries
as they can during the 48-hour contest period.

III. BANDS
All Amateur bands, 10 th ru 160 meters.

IV. TYPES OF COMPETITION
1. Single Operato r.

a . Single Hand.
b. All Band.

2. Multi-Operator (all-band opera tion only),
a . Single Transmitter (only one signal per­
m itt ed ).
b. M ult i-T ra nsmitter (only one signal per
band permitted).

V. NUMBER EXCHANGE
I. Phone: 4 num bers, RS report plus Zone

number. (i.e.: 5805)
2. C.W. : 5 num bers, RST report plus Zone

number. (i .c.: 58905)

VI. MULTIPLIER
T wo types of multipliers will be used:
1. A multiplier of one (1 ) for each different

Zone contacted on each ba nd .
2. A multiplier of one ( 1) for each different

Country contac ted on each band.
Stations are perm itted to contact their own

Country and Zone for multiplier credit.
The CQ Zone Map, DXCC country list. WA E

country list and WAC continenta l boundries are
the standa rds.

VII. POINTS
I . Contacts between stations on diffe rent con­

tinents are worth three (3) points.
2. . Contacts between stations on the same con­

tinent but different countries are worth one ( I)
point.

(Exception: Contacts between stations within
t he North American continenta l boundries will
count two (2) poi nts. This applies to N .A. only) .

3. Contac ts be tween stations in the same coun­
try are permi tted for Zone or Country multiplier
credit bu t have Zero (0) point value.

Only one contact with the same station on the
same band is permitted.

VIII. SCORING
A ll sta tions: T he fina l score is the result of the

total QSO points multiplied by the sum of your
Zone and Cou ntry multipliers.

Example: 1000 QSO points X 100 multiplier
(30 Zones + 70 eount rie s)~ 100.000 (fi nal score) .

S6 • CO • September, 1969

End. 2400 GMT Sunday

IX. AWARDS
F irst place ce rtificates will be awarded in each

category listed unde r Sec. IV.
1. In every pa rticipating country.
2. In each call a rea of the United States. Can­

ada, Australia and Asiatic USSR.
All scores will be published. To be eligible for

an award a Single-opera to r station must show a
minimum of 12 hours of operation. Multi-opera­
tor stations must operate a minimum of 24 hours.
A single-band log is eligible for a single-ba nd
award only. If a log contai ns more than one band
it will be judged as a n all-band entry, unless
specified o therwise.

In countries or sections where the returns
justify, 2nd a nd 3rd place awards will be made.

X. TROPHIES & PLAQUES
A ha ndsome award will be made to the high­

est sco ring stations in the following catego ries.

nnn()rl'-Sin~lt· Opt'rntor!'O. S i n ::le 11,,"11.
I. World- Phone. (D r. Harald Me gibo w, K 2HLB
M emorial-s-N orth Jersey DXA)
2. World- C.W. (Earl Lucas, W2JT M em orial»­
N JDXA)
3. Ca nada- Phone. (Gene Krehbiel. V E6TP)
4. Caribbea n / C .A. - P hone. (G us K uether ,
HR 2G K )

nnnnr,,-Sin~l t' Operator. All Hands
5. World-Phone. (Bill Leonard. W 2SKE )
6. World- C .W. (Larry LeKashman , W 910P)
7. USA - Phone. (Potomac V alley Radio C lub)
8. USA-C.W. (Frankfo rd Radio C lub )
9. Europe- Phone. (W4BVV Operators)
10. Europe-CW. (W3M S K Operators)
II. Caribbean / C. A. - Phone. (Harold Fox .
W3AA)
12. Caribbean/ CA.-CW. (Harold Fox . W3A A )
13. Africa- Pho ne. (Gordon M arshall. W6RR )
14. Afriea - C.W. (G ordon M arshall. W6RR )
15. Oceania- Phone. (Jack Chalk. K W6EJ)

DOl1o r!'O-)f1111 i-Operalor5 i rurl e Trnnsrnitter
16. World-Phone. (John K nigh t , W6 Yy)
17. World- C .W. (Dr. Anthony Susen, W3AOH )

Dnl1o r !'O-Muhi-Oper alor4 Muhi-Tranfiimill er
18. \Vorld - Phone. (Radio Club Venezofano)
19. World- CW. (H azard Reeves. K2G L )

D0l1or!'O- Conlf'...1 Exp e dt rions
20. \Vorld- Phone. (Stuart A/ eyer. W2GH K )
2 \. World - C.W. (Don M iller. W9WNV)

The Canadian, Caribbean /Cent ral American
a nd African -awards are open to residents only.

Trophy winners may win the same trophy only
once within a three-year period.

Top scoring stations who are ineligible for a
trophy will be awarded championship plaques.
(Donated by CQ)

There are no "three year" restrictions on the

See page 110 for New Reader Service
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A , ample log page-40 QSO', to a page. You
may work your own country fo r multiplier credit,
but receive NO eso points. logs must be
checked for Coned point credit and duplicate

OSO·,.

A sample summa ry shee t. Free summary sheets,
log pages a nd zone maps may be obtoined upon
re ceipt of a la rge s.a.s.e . or, if ou tside the U.S.,
sufficient IRC's. When you send in your sco re ...

include photos.

XI II. DISQUALIFICATION
Violat ion of amateur radio regulations in the

country of the co ntestant. or the rules of the
conest ; unsportsma nlike co nduct; tak ing credit
for incorrect QSOs or multipliers or duplicate
contacts in excess of 3% of the total made will
be deemed sufficient cause for disqualification.

Act ions and decisions of the Committee are
official and final.

category of competition. the co ntestant's name
and address in BLOCK LEITERS, a nd signed
declaration that all contest rules and regulations
for amateur rad io in the country have been
observed .

6. Offici al log and summary sheets and Zone
maps a rc avai lable from CQ. A large self-ad­
dressed envelope wi th sufficient postage or IRe s
must accompa ny your request.

If official forms are not available you can
make up your own by following the attached
inch paper.bff
sample. with 40 co ntac ts to the page on 81f.z x
II inch paper.

o f any CQ plaque, incl ud ing Club

XII . LOG INSTRUCTIONS
1. All times must be kept in GMT .
2. Use a separate log for each band . XI V. DEADLI NE
3. Indi cate Zone and Country multipliers only All entries must he postmarked NO I.AT ER

the FIRST TIME they are contacted on each than Decem ber 1, 1969 for the Phone section
band. and January 15. 1970 for the C.W. section. In

4. Logs must be checked for duplicate co n- rare isolated areas the deadline will be made
tacts, correct QSO point s and mult ipliers. and more flexible. l ogs go to :
recopied logs must be in their original fonn, with CQ WW Contest Committee
correct ions clearly shown. 14 Vanderventer Ave nue

5. Each entry must be accompanied by a Sum- Port w ashington. L. I.. N .Y. USA 11050.
mary Sheet showing all scoring information, the [Indicate phone or c.w. on envelope)

(Please circulate thi s information to your DX friends and radio clubs.)

• •wmnmg
award.

XI. CLUB COMPETITION
A handsome plaque will be awarded to the

C lub submitt ing the highest aggregate score of
the phone and c.w. scores submitted by its mem o
bers. (Donated by CQ)

I . The club must be a local group and can nor
be a nat ional body.

2. Participation is limited to active club mem­
bers operating within local geographic area (ex­
cept for DX-peditions especially organized for
operat ion during the contest and manned by club
members).

3. To be eligible for an award a minimum of
3 logs must be received and an officer of the
club must submit a list of participating members
and their scores, both phone and c.w.

4. Each participating member must clearly
indicate the name of his club on his Summary
shee t.
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You say your taxes were raised?

You missed three payments on ~
your Jaguar XK-E? y....

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
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 CQ?

I I
••

While we are In no position to alter the tax structure. give you a raise. or sway the

F.e.C.. We can save you a pile of cash on cal So drop that anchor. pick up 8 pen

and dash off 8 CO subscr iption right awayl

1 vr I PAY ONLY $ 6.00 a savings ot $ 3.00
2Vrs I PAY ONLY $11.00 asavingsof$ 7.00
3 vrs I PAY ONLY $15.00 a savings of $12.00

And now with all this newfound money at your disposal, you can

begin to really live again!
. · ··-----·····-----_ ··· · ••••• .n•••• ••••• • • • • ••••• ._• • • ••• • __••• • • • • ••••• • •••••••• ._. ..

co • 14 Vanderventer Avenue. Port Washington, N.Y. 11050

D.ar OM:
Enclosed please fin. $ for Yearls) Subscription to CQ ,

The Radio Amateur's Journal.
0 NEW: Start with....... ...issu••
0 RENEWAL

Name • • • • • • • • • • • • • • • Call • • • • • •

Addr.ss • • • • • • • • • • • • • • • • • • • • • • •

City • • • • • • • • • • • • .state • • • .Zi p • • • •

RATES: 1 Year.....$6 0 2 Years. .••.$11 0 3 Years.....$15 0

•

..............-.---_.__._-----_ - _--_._----------------------------------------------------------_.._-_._------------------- .'
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CQ Reviews:
The Heathkit
SB-500 •
2-meter Transverter •

BY WILFRED M . SCHERER,* W 2AEF

Fig. I-Block diogrom for the 5B-500.

28or50_
SSB

Drl . '

28 - 32m, or 50-~m, I.F.

28 or $Om,
~, »r,

1,,1)1,1'

1" 4 - 148 m,

i.f. A I mc crysta l calib rator is included.
Spurious responses are ra ted below 0.1

" V, except at 145.390 mc (with 50 me i.f.
only).

Plate and screen voltages fo r the Trans­
verte r p.a. are obtained from the lower­
frequency drivi ng unit. All o the r operating
voltages arc provided by a built-in power
supply in the T ransverter. Operation may be
had from a 120 or 240 v.a .c., 50/60 c.p.s.
source.

Switching between 2-me ter operation with
the S8 -500 and straight-through no rmal
operation using only the associa ted s.s.b.
gear on the lower ba nds is simply had by the
fl ick of a switch on the T ransverter. T here
is no need fo r changi ng arou nd inte rcon­
necting cables. When the Transve rter is in
operation. its receive-transmit func tions are
automatically controlled by the associated
gea r .

A panel meter on the unit may be switched
to read the p.a. cathode current or the relative
r.f.-power output.

Principle of Operation

Referring to the block diagram at fig. I , the
S8 -500 func tions as follows:

On receive, the input signal goes through

RF. Amp. IlK .Moatr L P. F oi l..
80S4 r-- IOS4 (50 rn,

tr-O" I ~ )

I"":Co!,orOlO:w ~.I . OK.
V; ~.F.

8Ca. aArn~' 0' ~ ' ''', c:::::J 1m, '0'T'
u n . U6 or 9 4 rn, c:::::J

14 4 -1 48 "" -r-
.~ Or,,,, ,< 10- A",p. jot- )..,,,1M""'~

2-8 14 ' to- 12GN7 1158 I CU

A s fa r as receiving goes, getting on a
v.h.f'. band with s.s.b. is easily done if a con­
verter is available for use with an h .f. s.s.b.
receiver which provides a tun able i. f' , receiv­
ing ~ctup. On the other hand, an s.s.b. trans­
mitting setup fo r v.h.f. is not as readily ob­
tained, inasmuch as this requires rigging up a
system fo r heterodyn ing or converting a
lower-frequency s.s.b. exciter or transmitter
up into the v.h.f. band and adding suitable
amplifiers and a v.h.f. power-output amplifier
designed fo r s.s.b. service.

A more convenient arrangement that is
becoming popular is use of a "Transverte r".
T his is a v.h.f . transceiving-type accessory
that has both the receiving- and transmitting­
conve rsion equipme nt with a p.a . all in one
package. Such a job is the Heathkit S8-500
T ra nsvcrter wh ich is designed for use along
with existing 6- or 10-meter-band s.s.b. gcar
to provide s.s.b. (or c.w.) operation on the 2­
meter band .

T he specific s.s.b. units with which the
S8-500 is designed to operate a re the Heath
S8 -3001301 and S8-400/40 1 receiver-t rans­
mitter combina tions, the S8· 100/ 101 a nd
HW- 100 transceivers and the S8- I IOI I IOA
6-me ter transcei ver. T his docs not preclude
the possibility of operation in conjunction
with other types of s.s.b. gear as will be dis­
cussed later.

T he p.e.p. input of the S8 -500 is rated at
140 watts with an outp ut of 50 watts (50 %
duty cycle) with opera tion into 50-ohm loads
or those presenting a maxim um s.w.r . of 2: 1
to the transmi tter. T he T ra nsverte r's re­
ceiving sensitivity is rated at 0 .2 JlV fo r 10 db
S+N/N .

The frequency coverage for the unit is 144­
148 mc when used with 28-32 mc or 50-54
me associated eq uipment em ployed as the

"Technical Director, CQ.
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f ig . 2- Switching circuits a nd interconne ctions
used with the 58-500. The function switch, St. is
shown in the Tronsve rte r power-on position. Not
shown o re the Xmt· Rcv contacts a nd circuits for
the power relay RLt- The relay contacts of the
a ssociated s.s.b. gear are shown in the receive
position, and the re la ted relay-conta ct numbers

ore those for the HW-l00.
S, remove s the screen voltage from the PA of
the s.s .b. transmitter, thus preventing any plate­
current flow in the PA. This e li mina te s any load
by the PA on the h.v. power supply for the s.s.b.

transmitter .
Ante nna re lay, RL 1, contacts 4 & 5 connect the
v.h .f. antenna to the input of the 58-500 receiv­
ing conver te r the output of which is connected to
the s.s .b. receiver throuqh Sl contacts 1 & 9 a nd
the s.s .b. equipment antenna re la y, RL 1A, can-

tach 4 & 12 a nd 3 & 11.
On transmit, the transfer-relay control ci rcuit on
the s.s.b. gea r g rounds the coil of RL1 in the
58-500 through SI contacts 3 & 4, a ctivating
both RL 1 and RL 2. RL1 contacts 3 & 5 then close
and connec t the 58-500 p.o . output to the v. h.t .
antenna; while RL 2 operates the receivlnq-co n­
verte r muting ci rcuits and mokes the necessa ry
power transfe r, one of which is appl ication of
p.o . screen voltage obtained from the 58·500

power supply . The h.v. supply in the associa ted
s.s.b. gear is al ways connected to the pla te­

voltage feed for the p .c.ts in both units .
5 .s.b. dr ive for the 58·500 is obtained from the
driver output in the s.s.b. geor th rough RL1A

contacts 7 & 11.
Whe n 51 is a t off, c .c. power is re moved from
the Tra nsve rte r a nd normal operation with the
associated s.s .b . gear a lone is a utomat icall y
obta ined . In this case the I.f. anten na is co n­
ne cte d to the s.s.b. re ceiver input through Sl
cc ntacts 8 & 9 a nd RL ,A co ntacts 4 & 12 a nd 3
& 11 . During transmit with the s.s .b. gear alone,
51 contacts 5 & 6 connect the s.s.b. screen supply
to its screen gr id circuits and its p.a . output goes
to the I.f. antenna through RL1A contacts 8 & 12
and 5 1 contacts 8 & 9. If a linear ampli fier is
used with the s.s .b. gear. its relays will be ac-

tiva ted th rough Sl contacts 2 & 3 .
When the Tm nsverte r is not connected to the
s.s.b. gear, the latter may be operated normally
by inse rting 0 plug at )2 with te rminal s 3 & 8
connected together. This will com plete the
screen-volt a ge supply to the p.o . screen ci rcuits .
The ante nna is connected to the normal an tenna
jock on the s.s.b. gea r and if needed, the linear­
amplifier re la y circuit is connected over to the

appropriate jack .
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signal to the receiving mixer.

Top view of the 58-500. The covers have been
removed from the shielded enclosures for the
p.c . [upper left ). the antenna relay [lower left)
a nd the heterodyning oscillator (center). The
receiving-converter board is at the upper right
with the calibra tor a ttached to the panel at its

left.

•
•

+-•
••

---

Transmilling Section
A 6C86 pentode is used for the transmit­

ting converter with the heterodyning-oscil ­
lator signal applied to the grid through a
series-tuned LI C circuit capacit ively-coupled
to the oscillator-amplifier plate. The 28 or
50 me s.s.b, signal from the associated exciter
is applied to the mixer grid with a 51-ohm
resistor used for properly terminating a
coax-i nput line.

T he 144 me-band output from the mixer
is bandpass-coupled to a 12GN7 pentode
amplifier. The two tuned circuits of the
coupler are series-tuned with variable capaci­
tors. A Pi-network couples and matches the
amplifier output to an 8156 pentode driver.
the plate circuit of which has a cente r-tapped
balanced tank also series-tuned by a variable
capacitor. The variable capacitors for all the
low-power r.f. circuits are gang-tuned for
peaki ng up the drive.

T he p.a. employs two neutralized 6146's
operated in push-pull as a class A8, linear
amplifier. T he grids are coupled to the driver
tan k through a center-ta pped link with fi xed
bias applied through an r.f. choke at the tap.

T he p.a. tank is a silver-plated hairpin loop

the antenna relay to a 144 mc converter
consisting of an r.f. amplifie r and a mixer
with a crysta l-controlled heterodyning osci l­
lator the frequency of which is 11 6 me whe n
a 28 me-band i .f, is desi red. For a SOme-band
i.f., a 94 me crystal is used.

T he mixe r output goes to the r.f. input of
the associated s.s.b. receiver which is then
used as a tunable i.f. for the converter. \Vhen
a 50 mc receiver is used, a low-pass filter is
provided at the mixer i.f. output to eliminate
ce rtain unwanted responses that may other­
wise show up.

On transmit. the r.f. drive (at 28 or 50 me)
from the associated s.s.b , exciter is applied
to a transmitting converter or mixer along
with heterodyning signals from the crystal
osci llator operating at the same frequency
required for the i.I. used on receiving (the
same band o n the associated gear must be
used on both receive and transmit). A 144
me-band output is then obta ined from th is
mixer. The 144 me signa ls are next amplifi ed
and applied to a driver stage for the fin al p.a .

Circuit Details
The receiving co nverter in the 58-500

employs a 6054 Nuvistor which functions as
a neutralized-triode amplifie r. A single tuned­
input circuit is used with its inductor tapped
to match a 50-ohm antenna impedance. Two
tuned circuits make up a bandpass coupler to
the mixer input. All three circuits are capa­
citi vely ga ng-tuned for peaking the signa l,
thus ensuri ng the rated sensitivity over the
entire range.

T he amplifier is neutralized by feeding
back an out-of-phase voltage between the
plate and grid of the tube. T his is accom­
plished by an L/ C series-connected combin­
ation. A.g.c. for the amplifier is obtained
from the associated s.s.b. receiver.

Another 60 S4 is used for a triode mixer
with the r.f. signal applied to its grid and the
heterodyning-oscillator signal applied to the
cathode. T he mixer plate is broadly fix-tu ned
for the req uired 28 or 50 me i.I , with a ca­
pacit ive divider provided for matching to the
low-im pedance input of the associated s.s.b.
receiver.

The heterodyning oscillator uses a 5th­
o vert one se ries - resona nt crystal in a
grounded-grid circuit with the triode section
of a 7059. The pentode section of the tube
functions as an amplifier with its output
tuned for the required frequency. A link
winding at the output inductor couples the
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Bottom view of the 58·500. The three-gong cc­
pocitor near top center is for the driver tuning,
the one near lower right is for the receiving­
converter tuning. The p .c, hairpin inductor and
the antenna-coupling loop extend into the com-

partment at upper right.

Assembly
When the 58-500 is assembled, it is done

so for only 28 me- or only 50 mc-i.f. opera­
tion. The receiving con verter and the hetero­
dyn ing oscillato r are assembled by the user
on two separate printed-circuit boards which
simplifies some of the needed construction .
The rest of the unit is built usin g point-to­
point wiring, tie-point strips and a wiring
harness. The work is quite easily done even
though there are a few tight spots that re­
quire diligent care, One such place is at the
p.a -tube sockets when the components are
installed (manual pages 24-25). Here it would
be wise to look ahead and determine by
test the exact position fo r the r.f. shie ld (page
26) and the final link shield (page 29), so
that the position of some of the socket com­
ponents will not interfere with the installa­
tion of the shields.

Our total assembly time, including initial
tests and preparation of auxiliary cables and
connectors, involved 22 hours. Modifying the
associated s.s.b. gear and subsequent align­
ment of the SB-500 requires another 3-4

[Conlinued on page 87]

ciple a nd those shown at fig. 2. Besides the
added link, in some cases this may require
the insta lla tion of more connectors and an
addi tiona l relay in the associated s.s.b. gea r if
the necessary facilities are not already avail­
able. Some ingenuity on the part of the mod­
ifier also may be needed.

Power Supply
Besides furn ishing all heater voltages, the

power supply has a silicon-diode voltage
doubler which provides 300 v.d.c, fo r the
low-power transm itting stages and 220 v.d.c.
for the p.a. screens. A half-wave silicon rec­
tifier furnishes- ISO v.d.c. for muting-and
operating-bias potentials. 800 v.d.c. for the
p.a . plates are obtai ned from the associated
s.s.b. transmitter.

An OA2 gaseous regulator provides a reg­
ulated potential of 150 v.d.c. fo r the receiving
converte r, the heterodyning oscillator and
the! mc crystal calib rator. This is part icular­
ly important with s.s.b. for maintaining fre­
quency stabili ty of the heterodyning oscil­
lator which, altho ugh the oscillator is crystal­
controlled, could otherwise vary somewhat
with plate- or line-voltage variations that
might requ ire frequent receiver retuning or
result in frequency modul ation during trans­
missions.

•

••••••• • ••••••••
• •• •• ••••• ••• • •.:: : ,'.... ~

• ••• • • • • • • • • • • • •• •• •••• •••• • • ••• • ••••• • • •• • • •• •·-........ . .· .-.. . .
-.' -r- v- ':::.

-,

•

•

tuned by a butterfly-type variable capacitor.
Coupling to the antenna circuit is accomp­
lished with another loop that is series-tuned
with a variable capacitor for optimizing the
loading and power output.

A conventional a .l.c. setup is used for pre­
venting p.a. overdrive .

,

Switching and Interconnections
Switchi ng is accomplished using a power

switch with two relays in the SB-500 and
three sets of d.p.d.t. relay contacts in the
associated s.s.b. gear. This setup and the
interconnections required between the vari­
ous gear are described at fi g. 2. As for the
associated eq uipment, some mod ifications
are required to be fi rst made in it. Complete
details are give n in the manual fo r doing so
on the Heath units specified earlier.

Not shown at fig. 2 is that the s.s.b. driving
signal fo r transm itting is obtai ned from a link
winding that already exists at the driver­
plate inductor in the SB-!00/1 O! and HW­
100 or from a simi lar link which m ust be
installed in the SB-1101 I l OA and the SB­
400/ 401. With the transceivers, the driver
circuit is common to the receiver-input sec­
tion , so the link also couples the antenna
input to the receiver during reception .

For use with other type units, the system
may be worked out according to this prin-
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BY JOHN A. ATTAWAY,* K4IIF

ELEGY WRrrTEN To A C OUNTY DXER
(With apologies to Thomas Gray)

The curfew to/ls the knell 0/ parting day.
The blowing herd winds slowly to the

freeway,
Tire salesman homeward creeps his weary

way.
A nd leaves the world to DX and to m e.

The month of June was travel time for
ye olde OX Editor. Business took us to the
west coast. and we were able to spend several
enjoyable days in that hot bed of modern
DXing activity, sunny Califo rnia. On June 13
we were the guest of the Northern Cal ifornia
OX C lub at it's monthly meeting in Palo
Alto, following which we participated in the
OX program at the Pacific Division ARRL
Convention in Sacramento. One June 16 we
took part in a joint meeting of the Southern
Cali fo rnia and San Fernando Valley OX
C lubs. followed on June 18 by the San D iego
OX C lub.

While in 6-land we announced the com­
parative scores of last fall's club competition
between the Northern a nd Southern Cali­
fornia OX C lubs, in which the NCDXC boys
nosed out their Southern rivals 13,900,000 to
13,700,000 . This was greeted by great ela tion
in the Bay area. and by determination. rather
than dejection, in the Los Angeles basin. T he
Southern Cal. boys made it plain that they
expect to win this year.

In all our travels back and to across the
country We have never seen the enthusiasm
a nd spiri t fo r OX that is fo und in 6-land. T he
Northern Cal-Southern Cal interclub com­
peti tion in the CQ Worldwide Contests is the
west coast equivalent of the Potomac Valley
-Frankford Radio C lub rivalry. It's already
become a tradit ion in the OX and Contest
world. and the action grows hotter every
year.

· P.O. Box 205, Winter Haven, Fla. 33880.
•
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And speaking of contests, that time is al­
most here. The full dope is elsewhere in this
issue of course, but in summary the CQ
Worldwide Phone extravaganza takes place
on Oct. 25 & 26, followed by the C. W . melee
on Nov. 29-30. We also mustn't forget the
excellent contests sponsored by our oversea's
friends. T he All Asian OX Contest hils
Aug. 30-31, the DARC WAE Phone C ontest
Sept. 13-14, the VK/ ZUOceania Phone
Contest on Oct. 4-5, and the VK /ZLI
Oceania C.W. Contest on Oct. 11-12 as is
the RSGB 28 me Phone Contest. T hose c.w,
buffs not wishing to part icipate in the CQ
Worldwide Phone affai r on Oct. 25-26 will
find the RSGB 7 me c.w, contest on tha t sa me
weekend.

Part icipat ion in the contests sponsored by
oversea's societies is a wonderful way to build
internat ional goodwill, a nd conseq uently we
were pleased to set by Frank's column in the
June issue (p. 82) that there was considerable
U.S. participation in 1968. WIMDA was 4th
world high in the OZ-CCA affair, WITX,
W3BDX, and W9JQD had high scores in the
Swiss contest, and there were many high
scores from W, K-Iand in the German
(DA RC) contest and the All Asian contest. .

De Extra

The life of a QSL Manager is always tough,
but the advent of the 5-band awa rd fad has
made things rougher than usual. We've
received letters fr om many of the fellows
asking that De Extra pass the word on bad
QSLi ng practices, so here goes.

Fi rst of all. when you work a station on
more than one ba nd please don't send all the
cards with just one self-addressed. stamped
envelope (s.a.s.e.). When you do this it adds
another step to the QS L Manager's load as

SSB OX Honor Roll
WA2RAU 319 W6YMV 303 KWKH __.292 GJWW 269
W2TP ..••.•..318 WiJQVZ ._..303 W2lV . .286 MP48BW _.267
W9llW .316 XElA[ .302 W6Eur _ _.286 W8BVF __.266
WJHKM _.315 W2BXA .302 K8RTW __.2116 G2Pl . 265
T12HP _.3J4 GlAWI ... _. 301 W9EXY __ .284 C2aYN . 264
W2RGY __314 GJDO .301 SM6CAS ..281 W2fXE ._ 264
OL90H _.313 G6TA . .30 1 W3KT .281 W2MJ .261
WAlllS _ 312 W3DJl .301 WILlf _.280 W9QLD .26 1
K6lGF _.312 G3HDA .. 300 W6UOU .280 WBPTS .260
waDE _._ 312 W41C . 300 DURK __ .280 W6WHE .259
G3fKM __ 310 W91T _ .. 300 WA2EOQ __219 PJ2AA 258
KPeCl ._.310 wessu .299 W3FWD .219 KI$.HN .__ 251
W4NJF __.310 514ERR _. 298 weRlS 219 PAlEE.. _ _256
WABAJI __.310 VE3ACD ._•.291 K40EI .279 W6SAF 25-4
ReOp.. 309 K2DX .297 DUIN ..__276 K6CAl ._2S4
K6YRA 309 W4QCW _._.297 KeHYl ._ 276 HPVC .. 252
IIAYU _. __.308 waST __.•. 291 W7DlR .216 PAJfSNG .__252
GaKS ._ _307 W4PAA 2ge PIIAX __214 KeGXO .__. 252
W5KUC _.307 WBEVI _••. 293 K9EAB _..__213 WA6GlD . 25")
SM5SB __._ 305 K80NV •__ 293 K9lUI _.__ ..213 VE6TP ...__ 251
W2IX 305 FlMO ....•...292 W6RKP .__272 WIAOl _._ 250
K6CYG ..•.._305 W2FXN __... 292 G3NUG _.._270
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Presentation of the 4th OX Hall of Fame plaque
to Dick Spenceley, KV4AA. The presentation was
mode by Frank Anzalone, W1 WY, CQ Contest
Editor , on his recent trip to the Virg in Islands.

he has to set up a routine of passing this
envelope along from band-log to ba nd-log. It
may scem like a lot of t rouble to make out
an s.a.s.c. fo r each band contact, bu t when
you imagine what WA4WIP or W4ECI is up
agai nst at th e o the r end it hecomes child's
play. If you are a n active D'Xer, the th ing to
do is sit down some evening and address
50- 100 envelopes to yourself so th at you will
always have plenty on hand. then clip one to
each card whcn you send your canis to the
OSL Manager.

Another pract ice st rongly objected to by
many OSL Managers is that of QSl.ing more
than one coniacian the same card. Several
managers have reported gelling cards with as

C.W. WPX
951.. K~DY ~1 953.. SI'5G H
952 Y0 3RK 954 LU6FBR

Mixed WPX
202......W9ZTD

S.S.B . WPX
4J3.. XE2IH
4J4 ZSJD
435 XEIOOL

WPX Endorsements
SS// : DL! ~1D-400. YV4IQ -400. XE2IH ­
JSO. DL9XN-JOO, and G M5AHS-300.
C IV: SM7TV-600, OK2DB- 500. VE21J ­
SOO. SI' IBHX-400. SI'5GH-400. K~DYM­
3S0. LA9TG- 350, and W4HHN-350.
Phone: W2LEJ - 350.
Mixed: DL I MD- 550.
XO M eters: SP5GH.
10 M eters: L U6FHR and SM7TV.
/5 M eiers: SM7TV.
Europe: DL9XN. SI'I BHX. and SP5G H.
South America: WA5LOB.
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many as 3 OSO's on 3 different bands listed
on the one card. This is definitely not a good
practice. If it's worth taking the time to work
him on those different bands. it's certainly
worth the time to send a separa te card and
s.a.s.e. for each contact,

With a lot of new DXers coming along
there continue 10 be somc who don't use
Greenwich Mean Time (GMT), the universal
worldwide time of DX. GMT is a must as
all DXpeditions a nd most all DX stations use
it. A OSL Manager faced with several hun­
dred cards can' t take time to do your home­
work for you. He' ll probabl y return your
card.

Despite wild rumors you may hear, OSL
Managing doesn't pay. It isn't the equivalent
of owning an oil well. Some OSL Managers
usc up to S I001year of their own money to
keep things going. So don't get a mad on
agains t the poor guy if he's a little slow some
times. Without him you would never gel a
confi rmation of many rare contacts. The
next time you say a prayer o r light a candle.
put in a good word for your favorite OSL
\Ianager.

QSL Se rvice s
Previous issues have given you a run-down

on the fine OSL services offered hy WJ GJ Y
and W3KT. To he fair to all we would like
to mention that a major new service has been
organized by Loyd Colvin, W6KG. and Iris
Colvin. W6DOD. It is called the World OSI.
Burea u and will handle sta teside cards as
well as DX cards. T hey also have a special
a rrangement by which cards may be for­
warded 10 partici pa ting cluhs. Loyd and Iris
can he contacted at 5200 Panama Ave.,
Richmond. California 94804.

Re: RM - 1393
The May. 1969 issue of the mont hly bul­

let in of the Wireless Inst itute of Aust ral ia.
published by the Council of New South Wales
Division. commented favorably on De Extra 's
petit ion . They pointed out th at unless RM ­
1393's recommendat ions were followed . al­
most all of the U.S.l40 meter c.w, opera to rs
would be concentra ted between 7050 and
7 100 kc, which is the phone band in Aus­
tral ia, New Zealand. and many other coun­
tries where the entire 40 metcr ham ha nd is
7000 to 7 100. T hey feel th at the high power
and 7 me heams in the U.S. will make a
shambles of their communications.

Here arc comments from some of the
readers:
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de WA IIOTE: " I th ing the proposed sub­
bands should go into eITect th is November. It
will take that for man y people to go to work
and get them back. I think the FCC should
then review ba nd occupancy. as it said it
would, in maybe another yea r. I could see a
reduction in the extra class c.w, segments.
possibly giving the top 25 kc to the advanced
class holders. T he little bit of space in the
phone portions of 15 and 75 meters which is
currently extra class sho uld rem ain that
\\'3 y."
de 1V9FJX : "We all appreciate what you have
done in fili ng Rl\I - 1393. All 43 members of
our club voted unanimously to support you.
Incentive licensing was a double cross to
hundreds of us oldsters. It was like saying you
graduated fro m college over 10 yea rs ago
so you are no good anymore. Go and dig
d itches. For the record I was Class A almost
from the beginning."
de W8TSFI II: "Sir I'm too late to support
your pet ition, but hopefull y it received back­
ing from other hams. Even though I have
my Extra license I feel right now that 50 kHz
is just too much for us to play around in.
Gotta keep those bands utilized."
de 1V8LA U: "Keep after em. It is my predic­
tion that th rough the eITorts of you and
others the incentive licensing will end and
we will see a rebirth of Ham Radio. Our
grea t hobby will be restored to it's original
purpose."

Here and There

New and Rare Prefixe s :

C3A -C32- This is reported to he - new call­
sign series for Andorra.
CM l -CM9 - This series goes to newly li­
censed Cuban amateu rs. CO I-C09 prefi xes
go to Cuban hams after a year's experience
and conveys full privileges.
D X2-DXII - T hese were special prefixes in
usc July 4 .to commemorate the anniversary
of Philippine Independence.

5.5.8. DX Awards

100 Countries
570 CE6EW 572 S~I3AF

571. S ~16DHU 573.. S~16CM K

200 Cou ntries
I75......W6PTS I76......W8BVF

300 Cou n u-ies
43.. ....G3DO 44 ......SM5S B
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5.5.8. WAZ
688 XE2IH 692 VP7NH
689 F9R ~ 1 693.. VE3CUS
690 K7YDO 694 DLI BO
691.. W6K O E

Phone WAZ
413 ......XE2 IH

C.W.-Phone WAZ
2689 VE4XJ 2705 K40 C E
2690 0Z5CV 2706 V E3H L
2691... WJ A ES 2707.. WB60LR
2692 WB2C DZ n08 WA 6LBP
269J.. WA\\OT E 2709 DBWU
2694 W~REZ 27 1O 0E1 M FW
2695 K9KXA 2711.. W60 L
2696 K9I FB 2712 JA 3LG G
269 7.. KH 6G LU 2713 LU4ECO
2698 VE5G F 2714 I IZ~1I

2699 W9J CK 27 15 DJ IQT
2700 W4GTS 27 16 V E3DLC
2701.. W9EZ 27 I7... ...\V6BS
270L K6NCG n I8 W9ALP
2703 W2YWO 27 19 WA9IVL
2704 W3AI Z

I TII- The call 1TllARI was used by I I IJ from
the Medi terranean Fair in Palermo. QSL to
ITI T AJ .
JDI - JD I Y A B and JD IYAA are QRV on
all bands from Volcano and Marcus Isl and
respectively.
JW8-JW8MI , Ca rl, is on Spitsbergen. He
likes 14050 and 14 190- 195. QSL 10 LA8FI.
JX 4-J X4YM , 14203 kcat 11 50 GMT. QSL to
LA7RF.
JX5- JX5C I is active on 14 me c.w, ncar
14001 kc.
KF7-KF7BSA was a special Boy Scouts o f
Am erica National Jamboree station at Far­
ragut Sta le Park. Idaho.
U 2-L12B was T hor Heyerdall's reed boat
Ra bound fro m Europe to the West Ind ies.
QSL to LA5KC. P.O. Box ISO, Slependen,
Norway with 5 IRC's.
W89-WB9B UV writes that he had trouble
getting an answer when using this new prefix.
especially when in the Extra Class portions
of the band. (We can th ink of several jibes
we could make, but we won't say a th ing.)
283-21l3 DC is ac tive on 2 1400 ", 5 kc from
1700 GMT. QSL to Box 113, Zurich 47,
Switzerland .
321-329- Tbis prefi x series is valid in Poland
betwee n July 22, 1969 and July 22, 1970.
T he usual WPX rules will apply.
4KI-4K I ITU has been used by HB amateurs
working in the ITU building.
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4M 7-41\17AV was a special callsign for the
YV contest.

9M6 - 9 M6 H M in Sabah was reported on
14220 at 1300 G MT. QSL to K6ZIF.

. Acth'ity {rom the Rarer Zones:
Zone 18-UAIIA!. 141 95 kc at 1225 csrr.
Z one 19: UA~RV. Ken in YakUlsk. 14195 at
1225 G MT.

ZOlle 21: EP2BQ. 2 1284 kc at 0427 osrr,
MP4TCH. 2 1391 kc at 22 14 oxrr.
Zone 22: 4S7PB. 14207 kc at 1145 GMT.

VU2DK. 14202 kc at 1325 GMT. 9NI MM.
21309 kc at 02 10 G MT.

ZOIl" 23: JTl AK. 21026 kc and 2 1040 kc
between 1600 & 1700 GMT. JTI AG. 14205
kc at 1440 GMT.

Z one 14: BV2A. 14025 kc at 1145 osrr.
VS6D R. 2 1355 kc at 1622 G' rr. QSL to
W2CT .
Z one 28: YBLBI\I . 141 82 kc at 0845 GMT.

QSL to Box 8. Bandung. Indonesia. 9 M8 RY.
14202 kc at 1317 G MT. 9 M2CP. 14072 kc at
1130 G MT. 91\12CP, 14072 kc at 1130 G MT .

VK9 BS. 14206 kc at 1157 GMT. V K9DH.
14027 kc at 1107 GMT, QSL to WA6TVH.
C R8A!. 14042 kc at 1340 GMT.

Z one 34: 5A3TX, 14200 at 0600 GMT. QSL
to WA 3H UP. 5A ITN. 2 1333 kc at 191 5
GMT.

Two teal stalwarts of the OX and Contest wo rld
pla yed molor roles in the drama of the Ro , a
pa pyrus boat used by Thor Heyerdahl of Ken
Tiki fome to prove that the ancient Egyptians
could have so iled to the Caribbean. Dick
Ehrhorn, W 4 ETO . photo left, head of Signal
O ne, who fur nished the gear for Ro, wa s in
cha rge of the daily communications via a mateur
ra dio with the reed boat. WAETO is a lways one
of the top five US stations in the CO W.W. OX

Co nte sts.
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O n the right in the photo is Herb Schcenboum,
KV4 Fz/ wIJVxo . winner of the 1968 CO W.W.
OX C.W . Contest and runnerup in the Phone
portion. Herb is shown boarding the rescue ship
Shenendooh which stood by the Ro in its lost

days.

San Diego DX Club
(T his is the latest in the continuing series

of short stories dealing with the history and
activities of prominent OX clubs. It was
contributed by WB60LR.)

T he San Diego OX Club was founded in
1949 by a group of prominent San Diego
County DXers for the purpose of promoting
OX. good sportsma nship. and fellowship.

Notable amo ng the c1ub's past activities is
its 1958 DXpedition to Clipperton Island
where operations were conducted under the
call sign F08AT.

Since 1959 the San Diego OX Club has
opera ted the 6th Call Area QSL Bureau
which serves the over 40,000 Californ ia
hams. With an average volume of over 50,­
000 incoming ca rds per month it is probably
the largest QSL Bureau in the world.

Eligibility for membersh ip requires the
altainment of either DXCC or WAZ. The
present roster number 22. with over half
having confi rmed over 300 countries and
several on the Honor Roll. The officers are
Pat Herndon. WB60LR. President; Walt
Mann ing. K6VZA. Vice-President; and Tom
Ca irns. W6LAG . Secretary-Treasurer.

Those actively working in the QSL Bureau
a re \V6PT. K6C F. K6SDR. K6VZA. W6­
LAG . W6C HV, W61D and WB60 LR.

From the Readers
de GM5A MS: In reference to the June list­
ing for ZA t AI\!. it appears that he is in the
sa me category as previous ZA stations. My

[Call/illlied on page 89]
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Rather than " Toot Our Own Horn"
we decided to present what the
Radio Society of Great Britain
(RSGB) had to say in thei r April
issue of Radio Communications
about The Amafeur Radio OX
Handbook . See t he i r review
bel ow.
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Contest Calendar
BY F RAN K ANZALONE." W 1WY

SAC OX Contest
c .\ \ r.-sept. 20-2 1 Phone- Sept. 27-28

Starts: 1500 GMT Saturday
Ends: 1800 GMT Sunday

It's the world wo rking the Scandi navians o n
all bands, 3.5 thru 28 me. T he same station may
be worked on each band for QSO and multiplier
credits .

C l u !'i!'ioC!'i : Single o perator, multi-o perator, both
single and multi transmitt er .

Ext'IHlIl~(": Five o r six figures , RS/RST re port
plus a progre ssive QSO nr. starting with 001.
Multi transmitter sta tions will use separate series
of numbers for each band .

S( 'ori n~ : Each com pleted QSO co unts I point.
T he multiplier is determi ned by the SAC co un­
tries worked o n each band . (LA, IW, IX, O H,
O HO, O X, O Y, OZ, SM/S LlSK, Max. of 9 per
band .)

Final Score-s T ot al QSO points times the
total mult iplier from all bands. l\l ax o f 45.

- 14 Sherwood Road, Stamford, Co nn. 06905 .

Sept. 6-7
Sept. 6-7
Sept. 6-8
Sept . 13-14
Sept. 20-2 1
Sept. 20-2 1
Sept. 20-22
Sept. 24-26
Sept. 27-28
Sept. 27-28
Sept. 27-29
Oct. 4-6
Oct. 4-6
Oct. 4-5
Oct. 11 -1 2
Oct. 4-1 2
Oct. 11 -1 2
Oct. 11 -12
Oct . 11 -1 2
Oct. 15-1 6
Oct. 18-1 9
Oct. 18-1 9
Oct. 18-1 9
0('1. 25.26
Oct. 25-26
Nov. 5-6
Nov. 8-9
Nov. 8-9
Nov. 15-1 6
NO\I. 29-30

Calendar of Events
LAIIR E Phone OX Contest
V U2/ 4S7 Phone Contest
Washington St. QSO Party
DAR C WA E Phone Contest
VU2I4S7 C.W. Contest
SAC C.W. Contest
Pennsylvan ia QSO Part y
YL " Howdy Days" Party
SAC Phone Co ntest
County Hunters C.W. Party
~IARC VE/W Contest
Californ ia QSO Party
CA RTG WW RTTY Contest
VK / ZLlOceania Phone
VK/ ZLlOceania C .W.
Le banese O X Contest
Floridora QSO Party
IAR U Region II Co ntest
RSG B 28 me Phone Co ntest
YL-A P C.W. Contest
Boy Sco uts Jam boree
KR 6 OX Contes t
WAOM C.W. Contest
C() " '\l' Phone Co n test
RSGII 7 me C.W. Contest
YL-AP Phone Co ntest
RSG B 7 me Pho ne Co ntest
A RRL SS Phone Contest
A RRL SS C.W. Contest
CQ \V\V nx c.w, Eo n test

Score is determined on all band operatio n.
Awtlrd~ : Certifica tes to the two top scorers,

both phone a nd c.w., in each country and each
US call area .

1..01r": Date / time in GMT, sta tion worked,
nn umber senr/ rec'd , band and each new m ulti­
plier as wo rked. A lso a summary sheet sho wing
the sco ring, name and add ress in BLOCK LET·
T E RS a nd a" signed declaration th at a ll ru les
and regulations have been observed.

T his year logs go to: N .R .R .L. Co ntest Co m­
mittee, P.O. Box 2 1, Refstad, Oslo 5, Norway.

Pennsylvania QSO Party
Sta rt s: 2300 GMT Saturday. September 20
Ends: 0200 GM T Monday, September 22

This 12 a nnual part y is sponsored by the Ni t­
tany A.R.C. T he same sta tio n may be wo rked
on different bands and modes for QSO po int s.

EX('h':lIl~t~: QSO nr., RS/RST and QTH;
county for Penn . statio ns, A RRL sectio n o r
co untry for all others.

St'o r in /-t: Pcnn. 3 po ints fo r out o f sta te con­
tacts, t poi nt if with ano ther Penn. sta tio n. Mul­
tiply tot al QSOs by A RRL sectio ns a nd coun­
tries worked . Out-of-state sta tio ns, 1 poi nt per
QSO multiplied by Penn. counties worked . (Max.
of 67.)

Frequeru-Ies r Act ivity will be found 75 kc.
from edge of each c.w. band . One pho ne, 3880,
7280, 14280, 2 1325. Check phone bands on eve n
Gl'\.lT ho urs.

Awtlrd~ : Certificates to fi rst pace sta tio ns in
each A RRL sectio n and country , 2nd a nd 3rd
place awards where ac tivity justifies.

Award s also to the top Penn. and non-Penn.
score r.

Mailing deadline October 20th to : Ni ttany
A.R.C. , P.O. 1I0x 60, State College, Penn. 16801.

YL-RL " How dy Days"
Starts: 1800 GMT Wednesday, September 26

End s: 1800 Gl\lT Friday. Septe mber 28
Score s will be based o n contacts between

licensed women ope rators o nly. All band s and
modes may be used, but o nly o ne contac t with
each sta tion is permitted . C ross-ba nd a nd net
co ntacts do not count.

Scorin~: Score 2 points for each YLRL mem­
ber wo rked, t point fo r each non-member. T he re
is no multiplier.

Awards: Top sco ring YLR L member will
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receive her choice of a YLR L pin. charm or
stationa ry. Non-member receives a year's mem­
bership in the YlR L.

Logs m ust be received by October l -t th a nd
go to : Ebba Krist jansson, VESDZ. Bo x 7 1.
Colonsav. Sask. Canada.

County Hunters C.W. Party
Sta rt s: 0000 G~1T Saturday. Septem ber 27
End s: 2400 G:\fT Sunday, Septem ber 28

The County Hunters Net encourages mobile
and portable ope ratio n in less active counties.
The same sta tion may be worked o nce o n each
ba nd . and again if QT H has been moved to
a nother county.

E'('han,::w: QSO nr.. RST . state. province or
country. and county for U.S. stations.

S( 'urin~ : Multiply nu mber of QSO's by num­
ber of different counties worked. (Mobiles calcu­
lat e their score o n basis of tot al co ntacts withi n a
sta te .)

Fr-eque ucies s 3575, 7055. 14070. 21070.
28070.

Aw'lr.I,,: Certificates to the top scoring sta­
tions in each state. province and country, with
100 or more points. And the top mobile in each

.5. call area with opera tion from three or more
counties.

LuJ.,::" : Date/ time in G~tT. station worked. ex­
change and band . Incl ude a summary sheet
showing scoring a nd location. a nd a check sheet
of counties worked if 100 or more contacts a re
made.

Mailing dead line November 1st to : C. W.
County Hunters Net. Au: L. B. Chebik. \V4·
RNL. 245 Morn ing View Drive, Athens. Georgia
30601.

MARC VE /W Contest
Starts: :2300 G~IT Saturday. September 27
Ends: 0200 G~tT Monday, September 29

The Montreal Amateur Radio Club has made
some worthwhile cha nges in the rules of this
year's contest . Power a nd bonus mult ipliers
have been eliminated and the log format
simplifi ed.

Only contacts between W/ K a nd VE/VO sta­
tions are valid of course, a nd you are perm itted
20 hours out of the 27 hour contes t period.
Times on/ off must be indicated on the log. The
allowable ofT period is a minimum 15 minutes.

The contes t is divided into two parts. phone
a nd c.w. a nd each must be sco red separa tely.
Also two classes. single and multi -operator.

E,dulItJ;:l" : QSO nr., RS/ RST a nd QTH.
A RRL section for \V/ K's, geographical areas for
VE/VO·s. (Provinces, total of 13).

St'uri ll/.:: Count 2 points for each completed
QSO and multiply by number of sections
worked.

Frt·.IUt'IH·it·~ : All bands may be used but it is
recomme nded that operation be in the "genera l"
portion of the ba nds.
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Award.. : Certificates to the top scorers in
each section fo r both phone a nd c.w. entries.
Multi-o perato r award s will be made only in
sections with 3 or more entries. There are also
two T rophies, top US and Canadian winners.

LUJ;:o; : Shee ts should be columned as follows:
Band. time on/off, nr of QSO, time in GMT,
station worked, report scnt/ rec 'd, nr. rec 'd , sec­
tion, each new multiplier and QSO points. Sta­
tions ma king over 100 countacts must submit a
check Ji st, and a summa ry sheet showing the
scoring. na me and add ress in BLOCK LEITERS
and a signed declaration that all rules and reg­
ulations have been observed .

Mai ling deadline October 31 st to: ~ I ARC

Contest Committee . 676 wi seman Ave., Outre­
mont. P.Q ., Canada.

California OSO Party
Starts: 2000 (; ~IT Saturday. October 4
Ends : 0200 G!\IT Monday, October ()

The 4th annual part y is again sponsored by
the North Hills Radio Club. Use all ba nds a nd
modes. The same sta tion may be worked once
on each band and mode.

Ewh"Il"": QSO nr. , RS/RST and QTH.
County for Calif. stations. ARRL section or
country for o thers.

St'orillJ,:: Calif. mult iply total QSOs by ARRl
sections a nd DX countries worked. Non- \V6
stations mult iply QSOs by Calif. countie s
worked. (Max . of 58) Calif. may work other W6
stations but for QSO credit on ly. Addi tional
county cred it may be claimed by non-we', for
each 6 di fferent stations worked per county.

Frequem-ies e 3550, 3725 . 3900,7075.7 175.
7250. 14075. 14270. 21075. 211 75. 213 70.
28075. 28700.

~hnl rd.. : First place certificates to the win­
ners in each of the 74 ARRL sections a nd OX
country. Additional awards in sections of high
activity.

Mailing deadline November 7th a nd logs go
to: John F. Min ke, JII. WA 6JDT. 6230 Rio
Bonito Drive, Carmichael 95608. Include a large
s.a.s.c. for copy of results.

CARTG WW RTTY Contest
Starts: 0200 G:\IT Saturday. October 4
Ends: 0200 G~fT Monday, October 6

The c tb world wide RlTY DX " Medallio n'
Sweepstakes are again sponso red by the Can­
adian Amateu r Radio Telet ype Group.

Operation is limited to 36 out o f the 48 hour
contes t period. The 12 hour non-operating period
may be taken any time bu t in period s o f not
less than 2 hours.

Usc a ll ba nds 3.5 th ru 28 me, the ARRL
countr y list a nd the C PR zo ne map.

E~t'hafl:'::": Message nr., time in G;\IT, zone,
country a nd continent.

P o i n l .. : Two point for contacts with stations
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in one's own zone. Contacts with stations In

other zones, score points as listed in the ex­
change ta ble. The same statio ns may be worked
on each band for contact and multiplier points.

l\l u lti lllier: Each country worked on each
band, including one's own, is a multiplier of one.
(A RRL lis. plus KL7, KH 6 and VOl.

S{'orinr:: Total QSO points, multipl ied by
sum of countries from each band, and again by
the continents worked. (Ma x. of 6.)

Awnrtl-.: Cert ificates fo r high score in each
US a nd Ca nad ian districts. And a total of 12
Medallions in many categories.

It 's suggested you write to the CA RTG for
log for ms, and C PR map and exchange table ,

Logs must be received no later than Novem­
ber 30,h and go '0: C.A.R.T. G . 85 Fi feshire
Road, \VilJowdale, Ontario , Canada.

VK/ZL/Oceania OX Contest
Phone- Octobe r 4·5 C.w .-October 11-12

Starts: 1000 G~lT Saturday
Ends: 1000 G~tT Sunday

This yea r's contest is run as part of New
Zealand 's Bi-Centenial Celebra tion and special
certificates, trophies and medall ions will be
awa rded.

Rul es apply to stations o the r than VK/ZL.
Exchu nge t Usual 5 and 6 fi gures, RS/RST

plus a progressive 3 digit contac t number start­
ing with 00 I .

St'n r inJ,: : Oceania stations: 2 points for VK/
ZL contacts , I point for rest of world . Outside
Oceania: 2 points for VK /ZL contacts, I point
for Oceania . Final score: Total points multiplied
by sum total of VK/ZL ca ll areas worked on
all bands. (Single band scores are also accept­
able).

Lu J,: !O : Must show in th is orde r: Date/time in
GMT, station worked. number sen t / rec'd . and
QSO points. Unde rline each new VK /ZL call
area worked on each ba nd, and use a sepa rate
log shee t fo r each band .

A summary sheet showing the scori ng and
other pertinent information is a lso requested.
Your name and address in BLOCK LEITERS,
and include a signed declaration that all rules
and regulations have bee n o bserved .

J\ wnrtls : Certificates to top scorers in each
country a nd call areas for W/K, JA and UA,
both on a ll bands a nd each individual band.

This year there will be additional awards of
plaques a nd NZA RT badges to the to p sco rers
in each continent and top world scores in the
different catego rie s.

There are awards for clu bs too. Their sco re
is figured on the total membership sco re from
both phone and c.w. contes ts . Stations must
ind icate name o f their club on their logs.

There is a lso a s.w.l. section, only VK/ZL
stations are to be listed . Incl ude call of statio n
being worked a nd seria l number sent. Log pro­
cedure same as above.
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Logs go to: NZA RT Contest Manager, Box
489, Wellington, New Zealand or 152 Lytton
Road, Gisborne, New Zealand. And must be
received on or before January 23rd, 1969.

Lebanese OX Contest
Starts: 000 ) GMT Saturday. October 4
Ends: 2359 GMT Sunday, October 12

The Lebanese Amateur Radio Association
a nnounces its 20th anniversary OX contest.

Ohj eclh"e : Work as many 0 0 stations, on as
many bands a s possib le, either phone or c.w.
Each 0 0 station may be worked once per
band .

Po ints a Contacts from Europe, Africa and
Asia count 1 point on 10, 15 and 20 meters; 2
points on 40: and 3 points on 80 mete rs.

Contacts from North and South America,
Oceania and Antartica count 2 points on 10, 15
a nd 20 meters; 4 points on 40; and 6 points on
80 meters.

S('orin ::: Final score is the total QSO points
from a ll bands, no m ultiplier.

A","a r tl!O : Certificates to the high scorers in
each country and U.S. call area . And a silver
cup to each continenta l leader.

The "Top Banana" of the contest is invited to
go to Lebanon for a special presentation. In
cooperation with the Lebanese Ministry of
Tourism and through the courtesy of the Middle
East Airlines and the Cadmos Hotel in Beirut ,
he will be provided transportation fo r two from
any point on the MEA route to Beirut , plus ac­
comodations for a week .

Ln~s: Must show date / time in GMT, station
contacted, band a nd points. Mail ing dead li ne is
November 1st to: R.A.L. Conte st, P.O. Box
121 7, Beiru t, Lebanon.

CO WW OX Contest
Complete rules including a list o f Special

Awards will be found on page 25 of this issue,
A brief-down was given in last month's CAL­
EXDAR. No changes from last year's rules,

Official log and summary sheets are available
from CQ. Ind icate the amount you need a nd in­
clude a large s.a.s.e. with your request. Inter­
national log sheets are available for Ca nadians
from Daystrom Limited, 1480 D undas Highway
East, Cooksville, Onto Ca nada.

Editor's Notes
Shortly afte r th e C .W . Contest results had

been completed, A nne and I boarded the MIS
Victoria and took off for a two week c ruise
to the C aribbean.

We did not a ttem pt to locate "hams" in all
the islands we visited but we did have the
pleasure of m eet ing Alicia and Felix, K P4C L
and KP4CK, and spent a delightful day a nd
even ing with them. And Paul. K P4CB who I

[Continlled on page 98]
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Fig . l-A v.h.f..u.h.f . amplifie r grid ci rcuit.

Ca ,,' • T
I""",
Co.. llh" Q
loo ,

Gri d 1""..<10"" --,;.:
- -.:;:

" . ~ .'Ccc.so
• ..... ," ,a ......; e ' ':'

T . "b-

D" Y'''Q
Po..er
t"p",

tuning range. If th e meter docs not read any
current at all . reduce the va lue of resistance
and meter range until a read ing is obtai ned.
If you still cannot get any grid current read­
ing. something is drastically wrong wi th the
grid circui t or your driver is not func tioni ng.

If transformer coupli ng is used . the size of
the input loop (a long with its posit ion) should
next be adjusted for maxim um grid current.
A 4CX250B requires at least a 100 volts of
grid drive or lOrna of grid current through
a 10K resistor fo r class C opera tion.

Once you a rc sa tisfied that the grid circ uit
is performing properly. proceed to the plat e
circuit. This circui t should also be checked
for resonance at the proper frequency before
plate (and screen) voltage is applied. W here
a g.d .o, is unavailable. there a rc severa l alte r­
nate approaches. One method which we corn­
rnonly use is to take advantage of the power
which feeds through from the input to output
ci rcuits. Even in amplifiers which do not
require neutralization. th is energy is usually
mcusurcable. By placing a diode and m icro­
am pmeter at the output as shown in fi gure
2A. the effect of the plate circuit on this
feed-through power may be determined. At
resonance. a sharp peak in the diode current
will occur. Hence th e same procedure as
used for adjus ting the grid circuit may be fol­
lowed to make th e plate circu it resona te a t
the proper frequency. At this point (if neu­
tralization is required) it may be also con­
venient to adjust the neutraliza tion mi nimum
output indication.

Anot her method for det erm ining the
resonant frequency of th e plate circuit is
illustrated in figure 28. In th is method. an
r.f. source of the frequency the amplifier is
to be operated on (possibly the driver) is fed
into the output coupli ng loop and th e final
tube itse lf is used as th e diode. The procedure

-
Gr, ~ T
l OOO " 1 .Jt.

BY ALLEN KATZ.* K2UYH

TODAY

D ESPITE the existence of several v.h.f .
handbooks and hundreds of construction
articles. very little has been written on how
to get the devices described in these publica­
lions working. We shall concentrate thi s
month on the procedu re fo r putt ing a newly
const ructed power amplifier on the air. D ue
to th e fact th at in many cases it is impossible
to duplicate a part icular construction a rticle
ex actl y. the techniques described here will be
mainly of the tri al and error type. Further­
more. we sha ll discuss a vacuum tu be circui t.
although man y of the ideas suggested here
will apply equally as well to transistor amp­
lifiers.

To begin wit h, sta rt a t the input o r grid
ci rcui t. It should be checked wi th a grid d ip
oscillator (g.d.o.) to make sure it resonates
at th e freque ncy it is to be opera ted on. Most
g.d .o.'s will work well on 144 me and even
on 220 me, but will perform poorly (or will
not reach) on the higher bands. If you don't
have a working g.d.o.. the fo llowi ng approach
may he taken. Disconnect any protective bias
ci rcui t used with the amplifier and connect
the grid d irec tly to ground through a resistor
and milliampmeter as shown in fi gure I. The
size of the resistor and the va lue of th e m ill i­
amprnete r wi ll depend on the part icular am­
plifier being tested. For a 4CX250 amplifier
(as the one described in the July 1968 VH F
COLUMN) a l OK resistor and a 25 rna meter
would make good initi al choices . Then. with
only heater voltage supplied to the amplifier
and driving power applied . tunc the grid
circui t capacitor until the cu rrent registered
on the mi lliampmeter peaks. If maximum
curre nt occu rs at one extreme or the o ther
of th e grid ca pacitor's tuning range. the input
circuit must be modified accordinulv until- .
the current peak occurs within the capacitor's

"66 Slytop Road , Cedar Grove. N.J.
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i

curs since the output circuit will absorb maxi­
mum power when excited at its resonant
frequency.

Once the resonance or the input and out put
ci rcuits has been determined and the neutrali ­
zation adjusted. the procctivc bias may he
set. A typical bias supply is shown in figure
3. With no dri ving power applied. but wit h
plate (and screen) voltage on. the protective
bias voltage should be adjusted to a level
suc h that the plate current is zero or some
small value well within the plate dissipation
ratings of the amplifier. The a bove adjust­
ment is not necessary in some cases where
the protective bias vo ltage is speci fied in the
amplifier design.

ext. the final amplifi er may he con nected
to a dummy load or a ntenna th rough a direc­
tional coupler or somc sort or powermeter.
and the power tested. If the output power
is not quite up to what you had anticipated
do not get depressed (not yet). T he output
coupling loop still has to he adjusted. T ry di f­
fere nt positions and sizes of output coupling
loops until you are satisfied that you are

[Continued 011 page 88)
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otherwise is the same as in the previous case.
A thi rd approach, referred to as the "suck

out" method is show n in fi gure 2C. In this
instance. a diode and a signal generator arc
connected 10 the amplifier's output. When the
signa l generator is tuned to the resonant fre ­
quency of the plate circuit. the diode current
will dip to a minimum value. T his effect oc-
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BY WILFRED M . SCHERER,*
W2AEF

Manual for Eldico SBA-l
Q UESTION : Can you ad vise a so urce for a
manual . which I can buy o r obta in on loan.
on thc Eldico Model SBA- I ? I have written
to several possible sources with negative re­
sulls. Letters to Eldico have been returned
"moved. left no address",

A " SWER: We have been unable to locate a
man ual for the Eldico SBA-I, even by a
pho ne call to the fo rmer operators o f Eld ico.

We there fo re arc putt ing out a call to our
readers for help in this matte r. Correspond­
cnce relat ed to such should be add ressed
d irectl y to the questioncer: W. C. Schroeder.
WA6VSF. 50 1 North Poppy Street. Lompoc.
Californi a 934 36.

Locating Defective Antenna Traps

Q UESTION : Ho w can I tind a defec tive trap in
m y TA·33Jr a ntenna. When its windv, even

•
just a calm breeze, I hear a click and th e
signa l comes up; then another click and the
signa l goes down. Its not a mechanical part.
as I've checked everything. made su re all
screws arc tight. etc. There must be a defect­
ive trap.

A NSWER : The possibi lity of a defective an­
tenna trap may be de termined hy lowering
the a ntenna and then checking the resonant
frequenc y of each trap us ing a g.d .o . While
doing so. wiggle o r shake the trap and note
whether o r not the reso nant frequency
shifts . If it does. the trap is defective. In
mak ing these tests it would be best to remove
the t rap from the a ntenna; otherwise the
adverse effects may be indicated due to o ther
causes.

We have a feeling that yo ur problem is not
caused by a trap, but is due to some other
poor connections such as a corroded jo int.
fccdl ine connectors or a defective transmis-

°Tcchnica l Director, CQ.
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sion line. You might locali ze th is by shaking
va rious sectio ns o f the antenna o r Ieedline,
particula rly at joints o r the connectors.

Also make sure the problem is not d ue to
a defect in your receiver. Monitoring the
s.w.r. while the transmitter is on is a good
way to determine if the problem actually
ex ists in the antenna system . This would be
indicated by a changing S.W.L

Gonset Communicator and Linear
Amplifier Improvements

Q UESTIO" : I should like some info rmation o n
im proving the performance o f a 6-mete r
Gonset Communicator and Linear Amplifier.
Is there a replacement for the 826? Will the
826 o r a replacement take the inc reased volt­
age if silico n diodes arc used instead of the
5 U4?

ANSWER: The only data we have on Gonset
Communica to r improvements will be found
in CQ for January 1957. page 30. under the
title of "W 6T NS's Comm unicator Notes" .
X erox'ed copies o f the article a rc available
at S1.00 each from our Ci rcula tion Depart­
ment

Besides a genera l run-down. the article
describes a tubeless v.I.o .. impro ving receiver
st ability. a high-power linear us ing a pair of
829B's. receiving c.w., plug-in Svrnctcr,
external modulator for better modulation,
TNS noise lim iter/ squelch, rn.c.w. transrnis­
sions, low-no ise pre-amp. and data on com­
m unicat ions relays.

\Ve know of no di rect replacement fo r the
826's in the linear. Use of silicon-diode rec­
tifiers should be o kay in place of the 5 U4
vacuum-tube rect ifie r. T he increased voltage•
should not be signifi cant as far as the tubes
go a nd if it is not above the breakdown ra­
tings of other components.

Meter Repairs
Q UESTlO" : I have two burned-out 3" Triplett
meters. One is a 0-1 rna unit, the o the r is a
0-2500 v.d .c, o ne . 1000 ohms-per-voll. D o
yo u know of any meter repair shops in
Chicago. Detro it or Clevela nd? I tried T rip­
lett a nd they said they do not do this work.

A :"SW ER: O ne meter-repair shop we know o f
is located in New York: Nillson Electric
Lab.. Inc .. 103 Lafayette Street. New York.
N .Y. 1001 3. The cost of repairing a burned­
o ut meter usu ally runs $7·$ I I. If the cost is
not justifiable for the type meters you wish
repaired. they may be replaced with less
expensive su rplus meters. A 0-2500 volt.
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1000 ohm-per-volt meter ca n be set up using
a 0- 1 rna meter with a 2.5 megohm series­
d ropping or mult iplier resistor.

If yo u wish to send meters for repair in
New York, we suggest you usc United Parcel
for the shipper.

•
Overheated Bypasses

QUESTION: T he bypass capacitors around the
6146 tube in my D X-60B transmitter badly
overheat. T here are all .005 mf and the
solder at the connections usually is molten
after 15 minutes of opera ting. How can I
remedy this?
ANSWER: This is a most unusual situation.
especially if all the capacitors heat exces­
sive ly, but the suspicion is that this takes
place with only those at the cathode term­
inals (C,g, C17 & C,,). T he cause may be
self-resonance in the ca paci to rs or with the
internal tube leads at a point ncar your oper­
ating frequenc y, causing high d . current
through the capacitors. T his might be traced
down by noting if the heating occurs on all
bands or near only a particular frequency on
a band .

If the problem exists only arou nd a given
frequency range, ca pacitor resonance would
be the prime suspect, in which case the par­
ticular batch of capacitors supplied with your
unit may just happen to resonate at a bad
spot (.005 mf discs often reson ate around 7
and 30 mc). T ry changing the capacitors to
.0047, .0062 or .0068 mf. On the other hand.
you might try changing the lead lengths,
slightly, on the present ones . The problem
also may be due to parasitics. Make sure the
parasitic suppressor, PC, at the plate o f the
6 1468 is okay. Also check the neutralization.

Filter-Capacitor Failure
QUESTION: One of the electrolyt ic filter ca­
pacitors in my DX-40 power supply keeps
blowi ng out. T his happens when the trans­
mitter is on and switched to the c.w. position.
but I am not transmitt ing at the time. I
changed the capacitors to 600-volt ones in­
stead of the original 450-volt ones and re­
duced the value of their shunting resistors by
one-thi rd . T his worked alright for a week and
then one of the capacitors blew. What do
you think is the cause?
A N SW ER : T he cause of the capacitor failure
in this case may be due to high voltage spikes
that could occur through arcing on a defect­
ive rectifier-tube socket. A socket replace­
ment might provide a solu tion. Al so try
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another rectifier tube. since the base on the
present one may have a ca rbonized arc-trail
either inside or outside of it.

Pin I of the socket is used as a tie point
fo r one end of the filt er choke. so arci ng
may be occur ing at this point . Also make
sure the insulation on the h.v, a.c, and d.c.
leads has not deteriorated.

Another possibility of the trouble is a
defective filler choke or power transformer
and poor connections that could cause arcing
or high inductive-voltage kickbacks.

Further checks may be made to local ize
the source of the pro blem by using a vo lt­
meter at various points to monitor the d.c.
voltages under key-up conditions for determ­
ining if and where excessive voltages appear
either in a steady state or as intermittenl
fluctua tions.

Panadapter for HRO-60
QUESTION: Do you know of any panadapter
that can be used with the H RO-60 receiver'!
ANSWER: With the HRO-60. a panadapter
will have to be a 455 kc i.f. job for receiver
frequencies below 7 mc. A 1990 kc one for
freque ncies above 7 mc will be needed .

T he only panadaptcr that we know of that
will fit the bill is the Heathkit SB-620 Scan­
alyzer, inasmuch as it may be wired for either
a 455 kc or a 1990 kc i.f. For 1990 kc you
use the components designated for 1680/
2075 kc. The panadapter input connection
should be made through a small value coupl­
ing ca pacitor to the plate (pin 5) of the first
mixer. V:I.

Weather-Satellite Picture-Re(eiving
Equipment

A recent release by NASA is an 85-page
publication "Weather Satellite Receiving
Stations". a report by Charles H . Vermillion.
It describes how to buil d and opera te your
own gear for receiving and recording Auto­
matic Picture T ransmissions (APn fro m
Weather Satelli tes. The eq uipment includes
a bea m antenna. an antenna-moun ted 136
mc f.e. t. pre-amp. a 136 mc I.e.t. c<?nve rler.
an associated 17.55 me crystal-controlled
vacuum-tube [.m. receiver with video detect­
or and a solid-state elect ronics system using
transistors and IC's for operating an oscil­
loscope from which the pictures arc photo­
gra phed . Photographic data is included.

fC0fl1;II11el/ 011 page 881
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LAST MINUTE FORECAST
V a y.to.Va l' Condi tions and Quality for

S ep t . J , th rou gh Oct. 15, 19 69

Forecas t Rati" l1 & Qualit y
Da. y. (2) (I) U) (3)

A bove N o rmal : 7, 10.2-1 , B H-C A A_B
27.6

Norm al : 1-2, !',. I1 . 8-9.11_13. C D A · B B
1!',_1 6, 2 1-23 , 2;;-26, 28-29.
2· !'; , 7-U , 11. 1:;

Propagation
Below N orm a l: :J. ·I, 1-1, 17,

HI·20, 30. I , 10, 13, 15
Dis tu r bt-" d : 18. U

J) E B· C C-I>

C- I> D. }-;

BY GEORGE jACOBS.* W3ASK

A NOTHER sign now indicates that the peak
of the present sunspot cycle may have taken
place during November. 1968. The Swiss
Solar Observatory reports a mean sunspot
num ber of 102 for J une. 1969 . T his results in
a smoothed sunspot nu mber of 110 centered
on December, 1968 . T his is slightly lower
tha n the peak value of I I I recorded during
November. and may indicate the beginning
of the downward Ire nd for the present cycle.

September Propagation Charts
September is the one month of the year in

wh ieh both sho rt-sk ip and OX propagation
charts appea r at the same lime. The need for
both sets of charts result s from the marked
seasonal change in propagation conditions
wh ich generally takes plaee o n the high fre­
q uency. bands during September. The short­
skip charts in this month's column are valid
through November IS, while the OX charts
a rc va lid th rough October 15 .

During September a grea te r number of
OX .openings are expected d uring the day­
light hours on 10. 15 and 20 meters, a lthough
these bands will close somewhat earlie r than
during the summer months. Im proved night­
time DX propagat ion cond itions arc forecast
fo r 40, 80 and 160 meters, with co nsiderabl y
lower static levels a nd with the bands re­
maining open somewhat longer than during
the past few months.

D uring September. and eontinuing th rough
the ea rly fall season, there is a noti ceable
improvement in h.f. propagation conditions
on long ci rcui ts between the northern and
southern hemispheres, .

This should result in mo re frequent O X
openings between the USA and such areas as
South A merica, So uth Africa and Aust ral­
asia, ctc., on all amateur bands between 10
and 160 meters.

" 11307 Clara Street, Silver Spring. Md. 20902 .
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n o w T o USE T HESE CHARTS
The follow in K is a n ex p la n a tion of the sym bols

shown a bove, and in st ruction s (or the u se oC the
CQ propaKa tion p redictions :

I -Enter P ropaR'ation Charts o n Collowi nK pagt"8
under ap prop r iate band and d is tan ce o r Kl'OKr llph ·
ica l an'a colu m ns. R ead p redicted t imes o f band
openin lnl a t tnwrseetton o f both colu mns.

2 - FollowinK each p redtcted t ime o f ban d oJ)t.'ni n g
is a fo rec a s t rati ng- w h ich indica tes t he re la t ive
numhe r o f d a ys t he ban d is eXPtocltod to o pen du r in K
each m o n th o f t h e forec a st p eriod. The hiKher the
rati nK, t h e m o r e fr'~ IUt'nt the o llt·n in K. RII follo w M:
(4) bam l u pton m ore tha n 22 days ench m o nth : (3)
he t ..... t'l·n l-I a nd 22 da ys : (2) between 2 and 13 d a ys :
(I ) 1l'88 t ha n 7 d a ys .

On t he- " S ho r t · S kip " Chart whe re t w o nume r als
a r e shown wit hin a siniele set o f p a r ent hesis , t he
fi r s t a l. p lil.'S to t ht> shorter d tsrance for w hich tht>
(o rt"Cat is m a d" , a nd the second to t he Kn 'aler di s­
ran ee. Not e t ht, fo reca st r at inK fo r lat er U101t'.

3 - W ith t h t• fortoca fl t rati n K n oted n bove , s ta rt
w it h t h t' numbers in pu rent hesa nt the WI) o f the
"Lnst M in u lt' Foeecust" Rllpl'Rrinl(' II b"v.,. H" llfl
down t h.· table fo r a day- to-day Iorec a st o f P 1OIJll·
g nt ion eondtt tons in t e r m s o f A ho vt.' N o rm al ( \ V \ V V
rati nK h ilrh t' r t han n); Normal (W W V rnt imr !,,_n);
Ite tow N o rm a l (W W V ratinie 4) : B ilitl: h.tt l (W W V
rati nl(' 1t'S1I t ha n -I ). T h e It-tt" r s}·...bolll ( ,\· E)
.1t'1\('ril .., receut ton eon .ltrlens (sil('nnl Iluality, nnilk'
a m i full in l(' leVl-ls) ex pec t ed fo r each ,IllY of th, '
m o n th n n,1 h n ... ,' the fnll ow in l( mt'an in l(' : (A - t·x.
cl"lIt'nt l) llt'n inl(' wit h et rone. II lt'n,ly lIil('nnls: B ­
l('n...1 o!lt·n in l('. m ... lt' ra h ·ly IItronl(' lI iKn a ls. little
( ltd in ll lind no ill.l' : C - fa i r o pt'ninl(, siw: nn lll Iluetu ,
at inl(' ht ·tween m Ot' It'n \ t t'1y lit 10nK and wO'a k : n - poor
o Peninll. s iJrn nlll w:O'n erall y weak and conllid('rn hle
fnd in w: n nd noi!l(' : F.-poor openinK, or none a t a ll .

-I -Th ill m o n t h 's P rOIlRl('a t io n C harlll art' ha !<t"d
u pon II t rnn smi t ter IlOWt' r o f 7!', watt s (' . W . : I r,O
WltUII 1I ,II,h .. o r 300 wat t s d .s .b. , into R dl p nh- n nh·n.
n u o ntOlIunrter_w " v" a llOv.'l('rou nd o n 11iO. ,",0 " 0 01 10
m .-h·n ll ll nd a h a lf_w a vO' a l ....ve e rou n d on 20, 15 an ,1
10 rru-n-r s, For- each 10 ,Il.. increase a bove t ht"ll.t.' re(t·r.
O'net' It'VO'l lI. reeention cluRlity sho w n in th(' "Las t
M inuh ' Forecast" w ill improve by one leve l ; (or l'3('h
10 d h IOSII rt'<'t>p tion will become IlOO n ' r hy or u- lo·v.·I.

:". - I,cwa l Stan.lard T fm e for t h('1It' prt... l i('t io n s ill
hll!'t'tl on tht, 2·I. hour svste-rn .

6 - T ht'II(' P ro plIl('a tion Char ts a r t' v a lid throuieh
N o v, H" I !! fi !! , Tht,~, Cha rts art' prt'pn r, ·d f rom
lsn aie p 1Opnllntlon , .Iata n u bl lahed m on thl y hy t h e
I n et ttu t e (o r 'I'eleeo mmu n tcn tto n S c te- n e e s A n ti
..\ t' rono m y o f t hl' U.S . nt'p t . o r Com ml'r('t', noul<l~r.
Coklrmln.

V.H .F. Ionospheric Openings
Although solar activi ty may he decreasing.

the level is still high enough 10 permit a t least
an occasional F-Jayer 6 meter opening this
September between the USA and South
America. and perha ps also with South Africa
and Australasia ,

Pro pagat ion favors the southern half of the
USA, and the best time to look for these
openings is between noon and sundown local
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Septembe r 15-0ctober 15. 1969 F.ast. 09~1I (I ) 06-08 0) 11.13 (II 19·00 (1)
ACrica 11_1 3 (2) OR_12 (2) 13_1 6 (2)

T IME ZONE: EST (24-Hour Time) 13. 15 (3) 12- ].1 (3) Ill·20 (3)
15_16 (2) 14.1 6 (4) 20_00 (2)
16.17 (1) I n- I S (3) 00-02 (1)

EASTERN USA TO: HI.tO (2)
19-20 0)

Centml 0$- 10 (1) 07-0R (1) 06·07 (I ) 19_22 (1)
10 15 'A ~O180 &. Sout h 19-21 (l) OR_IO (2) 07.09 (2) 04.06 (1)

M etn ·. .lIden, M t' ter8 Meter. A s ia I O-II 0) 09. 11 0)

W estern 07-09 (I) 07-08 (1) 01-03 (I) 17-18 {l) 19-21 (I) 16_1 8 (1)
I R-21 (2)& Central 09-10 (2) 08.10 (2) 03_05 (2) 18-20 (2) 2 1_00 (I)

Europe 10-12 (3) 10-13 (.I) 05-09 (3) 20.22 (3)
& North 12_14 (2) 13_14 (3) 09-11 (2) 22·01 W South- 10-1 3 (I) 07_08 (I) 0:;.07 (I) Orl.07 (1)
Africa 14-1 5 (I ) 14- 16 (2) 11-14 (3) 01_02 (3) {'alit 18-20 (I) 08-10 (2) 07-09 (2) .

16-18 (1) i r.ie (4) 02-03 (2) Asia 10_12 (I) 09.11 (1)
1&-20 (3) 03.04 (1) 12-H (2) 1.f ·17 (I)
20·01 (2) 19·21 (I) ' H.1 8 (I) 19-20 (I)

21.00 (2) ' l R·20 (2) zo.za (t)
00·03 (I) ' 20.21 (l) 23. 01 (I)

N o r-ther-n 08·09 (1) 07-08 (1) 02-0.'> (1) 17-1 9 (1) Far 08.10 (I) 07-08 (0 0+>.07 (I ) 05.07 (1)
Europe & 09.12 (2) 08-09 (2) 05·07 (2) 19-03 (2) Ell lit 17.19 (1 ) 08-10 ( t ) 07 -09 (:n
European 12- 13 (I) 09. 12 (3) 07.10 (3) 03·04 (t) 10-1 2 (I ) 09_11 (2)
USSR 12_13 (2) 10-12 (2) 20-03 (0' 15.17 (I) 11.1 3 (l)

13-1 5 rn 12 _1 6 (3) 17·19 (2) 17.19(1)
1&.1 8 (2) 19-21 (1) 19-22 (2)
18-20 (1 ) 22·00 (1)

JoAt8t ern 08.09 (I ) 07-08 (I) 06_08 (2) U~·20 (I)
00-02 (2)
02.03 (I)Mt'dit t' r_ 09-11 (2) 08--11 (2) 08.14 (I) 20·23 (2)

ranl'Rn & 11. 13 OJ 11·13 (3) 14·16 (2) 23·00 11) South 08·).f. (I) 07 0"(1) 11.1 9 (l) 00-0 1 (t)
M iddl e 13.15 (2) 16· 20 (3) 2 1·23 OJ ' P a c ific i.f..1 6 (2) 08·1 0 (2) 19-21 (2) 01·02 (2)
fAtst 15.17 (1) 20·22 (2) & New 16-18(3) 10- 13 (1) 2 1·23 (:n 02-0" (3)

22-00 (3) Zt'Hlan d 18-19 (2) 13. 16 (2) 23.01 (H 05_07 (2)
00_02 (2) 19-21 (1) 16-20 (3) 01.03 (3) 07·08 (I)
02.06 (I) 20.2 1 (2) 03.07 (2) 03.07 (0 '"

W t'St & 08· 11 (1) 06-08 (I) 0 4_07 (2) 19·22 (J)
21·23 (I) 07_09 (3)

09·11 (2)Ce ntral 11· 13 (2) 08-12 (2) 07. 14 (l) 22-01 (2)
Africll 13·1 5 W 12· 14 (3) 14 _1 6 (2) 0 1_03 (I) Au et rnltn 09.1 1 (I ) 07-0R (l) OIi.OR (2) 02-04 (l)

15.16 (3) 14· 16 (4) 16. 17 (3) 00-020 )' 1.'> .1 6 (l) OR_09 <:n OR_IO (3) O-I-Of> (2)
11s,17 (1) Hi.HI (3) 17_20 (4) 16-1 8 (2) 09·11 (3) 10·1 2 (2) 06_07 (I)

18_1 9 (2) 20.23 (3) 18· 20 (1) 11-1 3 (2) 12-l il (l) 0 1_06 (W'
19_2 1 (l) 23_02 (2) 13.1 fi (I) t ;,-17 (2)

02·04 (I) 16_19 (2) 17. 20 (I)

South 08-10 (I) 06_10 (t) 05·07 (2) 18· 21 (I )
19. 2 1 (I) 20-22 (2)

22. 0 1 (3)Africa 10- 12 (2) 10-11 (2) 07.14 (I) 2 1·23 (2) 01.03 (2)12. 13 (I) 11. 12 (3) 14.1 5 (2) 23.01 rn 03_06 (1 )12.].f. (4) 15.18 (3) 22·00 (I) .
i.f..1 5 (3) 18. 23 (2)
15. Hi (2) 23-02 (3) Northern 07·0R (I) 0,')-06 f I ) 02-0-1 (2) 18·19 (I)
16. 17 (1) 02·03 (2) & Cen tral 08·09 (2) 06.07 (2) 0 1-0ll (3) 19-20 (2)

03·05 (l) South Q!l. 13 (4) 07_t O (.I) or._09 (1) 20.03 (.f,)
America 13. 16 (3) 10-12 (3) 0!1.14 (2) 03.0;, (31

16.1 8 (2) 12.17 (.f,) !.f.I 6 (3) 0" .06 (2)
" P r ed icted timt'S o f 80 meter openinK'S. O pe n in JrB o n 160 18·1 9 (1) 17.1 9 (3) ) 6-22 (H Ofi.07 (I)

meter s are all\O likely to occur d urinll those t imt'S w h en 19-20 (2) 2t.02 (3) 20·22 (I) .

80 m eter o lH'n inK8 a rt' shown w ith" fo r eca st r a t inll of 20-21 (I) 2· (3) 22-03 (2)0
(2) . o r h ig h t>r . 03.05 (1) 0

t ime. especially after the middle of the month .
T rans-equatorial. o r Tfi-scatter propaga­

tion should be possible on 6 meters virtually
every nigh t during September. between most
areas of the USA and Centra l and South
America . The optimum time period to look
fo r T E openings is between 8 and IIp.,, ..
local t ime at the path mid-point.

Although th e summert ime sporadic-E
propagat ion season usually comes to an end
during September. some 6 meter short-skip
openings a re still likely to occur over d is­
ta nces ranging between approximately 1000
and 1300 miles. Some v.h.f. ionospheric
ope nings may also result fro m an increased
level of aurora l act ivity expected duri ng
September. Check the "Last ~ l inute Fore­
cast" at the beginning of this column for
periods that are fo recast to be d isturbed or

76 • CO • September, 1969

be low normal. as th ese a re the days on which
aurora l type openings are likely to occur dur­
ing the month.

Meteor activ ity is gene rall y at a very low
level dur ing September. No major meteo r
showe rs are sc heduled. and few. if a ny sig­
nificant meteo r-scatter ope nings a re likel y to
take place.

CO OX Contest Special
This yea r's CQ Worldwide OX contest will

bc held on the following dates:
Oct. 2S<:!6 Phone section
Nov. 29-30 C.W. section

As has been the practice fo r th e past 18
years, next month's Propagation Column will
be devo ted 10 a special. comprehensive fore­
cast which wi ll incl ude both contest sections.

73. George . W3ASK
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I

H ralt il. 07~08 (I) 0&-07 (I) 09-15 (I) 20-23 (I)
I\ r~t'nti na . OR-II (2) 07- 10 (2) 15.17 (2) 23-0.1 (2)
Chill' &. 11. 13 (1) 10-13 (I) 17-1 9 (3) 04-0& (I)
UrUit\1RY 13 _14 (2) 13_1 5 (2) 19-00 W 00-05 (1)-

14_1 5 (3) 15_1 6 (3) 00-03 (3)
l!"._17 W 16-1 9 H) 03-0:; (2)
17.1 X (2) 19_21 (3) 05-07 (3)
I R_1 9 (I) 21-22 (2) 07-09 (2)

22_00 (1)

M eMurdo I ll- HI (I) 11· 1·1 (II I Ei _17 (I) 22-00 CI)
Soun d, H .17 (2) 17-21 (2) 00-04 (2)
A n tarct ica 17- 20 (3) 2 1. 00 (3) 0.1_06 (t)

20_2 1 (2 ) 00.03 (2) 03 .0.') (I ) .
21-22 (I) 03·070)

07_09 (2)
09·10 (I)

TI ~IE ZONES: CST & ~IST (24-Hour Time)

CENTRAL USA TO:

10 15 10 J, o/sn
M et r'Tl'f M et ers stetere M f't l'rlI

Wt·",tt·rn OR. IO (I ) 07-09 (I ) 0" .06 (I) 17.1 9 (I)
& Cent rul 10- 12 (2) 09- 11 {2l 06-0R (2) 19-22 (2)
Eu rope 12.1 3 (I) 11 -1 3 (3) OR-12 (I I 22_00 C3)
&. No rth 13_1 5 (2) I 2- Hi (2) 00-01 (2)
Afr ica 15-16 (I ) 15.1 H (3) 0 1-02 (1)

18_22 (2) 20-22 (I) .
22-02 (I) 22-00 (2)·

00_01 (I) .

No r-ther-n 09- 12 (I) 07-08 (I) 05_ 01l (I ) 19. 22 (1 )
Europl" & OR_12 (2) 06-0R (2) 22-00 (2)
Eu ronean 12.14 (I) OR·11 (J) 00-01 (1)
USSR 14_16 (3 )

1h.-1 8 (2)
18_20 (t)
00-03 (I )

I';n ll t l' r n 09- 12 (1) 07-0~ (1) 0.'",-06 (t) 19-22 (1)
Mt..litl' r _ 08-10 (2) Ofi· OR (2) 20_22 (I) .
rnr n-nn & 10· 12 (3 ) 08_1:\ (1 )
M idd le 12_1 3 (2) 13_1:, (2)
1-:8St 13_1 5 (I) 15_19 (3 )

19_2 1 (2)
2 1-23 (3)
23.00 (2)
00_01 (l)

W~t& 09-11 II) 0h.-09 (I) 0-1·07 (2) 19·22 (I)
Centeal 11_1 3 (2) 09-12 (2) 07. 14 (1) 22·00 (2)
A r r iea 13 _1 5 (3) 12·1-1 (3) H. lf> (2) 00. 0 1 (I)

15_11l (2) 1-1.1 6 (4) I h.- 18 (3) 22_00 (I).
I h.- 17 (l) I Il_17 (3 ) 18_20 (4)

17_1 9 (2) 20-22 (3 )
19 _20 (I ) 22·01 (2)

01-0-1 (I)

Sou t h OR- IO (I ) 06·08 (I ) 05-07 (2) 19_20 (I )
A r ri ea 10- 12 (2) 08-11 (2) 07_13 ( I) 20_22 (2)

12_13 (I ) 11.12 (3) 13_1:; (2) 22_00 (1 )
12_14 ( -I ) 15_1 M(3) 20.22 (1)6
H _15 (3 ) 18-21 (2 )
Hi _16 (2) 2 1-23 (3)
16-1 7 (1) 23-00 (2)

00-0:; (1)

F..aAt 10_1 2 (I) 08_09 (1) 12-14 en 20-23 (I)
Arrieft 12_15 (2) 09_12 (2) H - If' (2)

15.1 6 (I ) 12_1 6 (3 ) 16-1 9 (3)
16-17 (2) 19· 22 (2)
17- 18 (t) 22. 00 (I)

Cl"nt r al 07_09 (I ) 08-10 (I ) 06-07 (l) 05-07 (I)
& Sou t h 18-20 (2) 17_18 (I ) 07-09 (2) 18-20 (I )
A " iJl 18-20 (2) 09- 11 (I)

20-21 (1) 16_1 R (1)
18_2 1 (2 )
2 1~OO 0)

Sou t h l·as t 10_1 1 (I) 08-10 (l) On·07 (t) 04_07 (I )
A sill 11 -1 2 (2) 10·1 2 (2) 07-0R (2)

12_14 (I ) 12_14 0) 08_10 (3 )
16_1 7 (I) 17 _1 8 (I ) 10_12 (2)
17_18 (2) 18 . 19 (2 ) 12_18 (1)
18.1 9 (l) 19-21 (l) 18-21 (2)

2 1_23 (l)
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F a r 15.17 (I) 09- 11 (t) 06-07 (I) 02-04 (I)
East 17-1 8 (2) 13_15 (l) 07-08 (2) 0 -1 -06 (2)

18. 19 (I ) J5_17 (2) OR- I0 (3) 06-08 (t)
17_20 (3 ) 10-12 (2) 05_07 (I) .
20_2 ( (2) 12_16 (I )
21-22 (I) 16·20 (2)

20-22 (l)
22·00 (2 )
00_02 (I)

South 10_14 (1 ) OR. 12 (1) 03. 07 (2) 23.00 (I)
I'nc lfic 14-1 6 (2) 12· 16 (2 ) 07- 10 (3) GO_On (3)
& N ew 16_18 (3) 16· 18 (.t) 10_12 (2) 06-07 (2)
Zt'a la ntl I R_19 (2) 18-20 (3 ) 12-1 7 (I ) 07-08 (I)

1!1_2 1 (I ) 20-22 (2) 17_1 9 (2) 0 1_03 (1) .
22_00 ( I) 19· 21 (3 ) 03 _01> (2) 6

2 1_23 (-I ) 06_07 ( I) .
23_03 (3 )

Austra l ia 09.1 I ( I) 07_0R (I) 03-0;, (2) 0 1_03 (l)
13_1:; (I) OI~.IO (2) 0:;.07 (I) 03_07 (2)
15_16 (2 ) 10.14 (I ) 07-08 (2) 07_08 (1)
16-18 (3 ) 14- 11> (3) OR_ IO (3) 04·07 (1 ) .
I H.1 9 (2) 16-18 (2) 10-12 (2)
19-2 1 (I ) I R_20 (3) 12_19 ( I)

20_2 1 (2) 19-00 (2)
2 1-22 (I) 00-03 (3 )

N o rtht'rn 07-0R (I) Or.-07 (I ) 0r..09 (.I) 18_19 (1)
& Cen t enl OR.O!) (2) 07·08 (2 ) M - I l (3) 19. 20 (2 )
Sout h 0!1 -12 (3) 08-10(.1) 11.1 .'". (2) 20-00 (3 )
A m ertcn 12_Hi (4) 10- 13 (3) l ii· 17 (3) 00.0,1 (4)

Hi· 17 (2) 13·1 1> ( .1) 17_2 1 (4) 0 ,1.0,'; (3)
17.HI (1) 1r._1 8 (3 ) 2 1.00 (3) 0,';_0 11 (2)

I R· 19 (2) 00·02 (2 ) 06-07 (1)
19. 20 (1) 02-0 1 ( I) I !).22 ( I) .

04-011 (2) 22.0-1 (2) 6
04.0;, (I) .

B ra zil. 07_0N (I) 0 ,; · 06 (I) OS-V; (I) 20.23 (I)
Arl:t'n t inA, 08· 12 (2) 0~07 (2) 1;.· 17 (2) 23·03 (2)
Chile & 12.14 (3) 07- 10 (3) 17_19 (:n 03.0,'; (I)
Uru lrua)' l4-lfi (-l) 10_14 (2) 19 _23 ( -I) 00-04 0 )·

16_17 (3) 14. 1.'". (3) 23.02 (3)
17_I H (2) 1:;_18 (4 ) 02·0'-. (2)
I H_19 (I ) 18- 19 (3) 0:;·07 (3 )

19_21 (2 ) 07_0R (2)
2 1-23 (I)

1'>Ie1'>l u r" 0 16_19 (I ) 10· 1,'; (t) 1r._ I R (I) 23-06 (I )
Soun d , l ,'; -I R (2) H~.20 (2)
A n t nrcticu 18-1 9 (3) 20-02 (3)

19· 2 1 (2) 02_0,1 (2 )
2 1.22 (I) 04.01> (I)

06_0R (2 )
0.'1_09 (t)

TI~'E ZO E: PST (24·Hou r Time)

WESTERN USA TO:

10 15 10 . O!80
." r tl' r " ."rtf'r" .",tl'r" ,"I'lf'r"

\V e-ste-r-n OK.II (I ) 07_0K (1) 0:;·06 (I) 19-20 (I)
F.uro Jlt' OR. 12 (2) On_09 (2) 20· 22 (2 )
& North 12-14 (I ) 09_11 (I ) 22-23 (I)
A frica 2 1-23 (I) 11_1 3 (2 ) 20.22 (1) .

13_16 (:n
16-18 (2 )
18· 20 (t)
22-00 (t)

Ct'nt r al Nil 07·0R (I) 0:;_06 (I ) 19· 23 (J)
& Noerh e en 0R- 10 (2) 06_0R (2)
Europl" & 10_12 (I) m~- 11 (I)
F.u ropt'Jln 2 1_23 (I) 11- 16 (2)
USSR lIi.18 (I)

20·22 (t)

F.astt'rn 08· 10 (I) 07_08 (J) 0 -1 -06 (t) 19 _22 (I)
~I t"d i tt'r_ OR_I 0 (2) 06-09 (2)
rant'an & 10·11 (t) 09_13 ( I)
M idd le 19-21 0 ) 13. 15 (2 )
F.a st 15.. 18 (I )

18_2 1 (2)
2 1_220)

\ Vest & 09. 11 (I) 07- 10 (I) 00· 011 (I) 20-23 (I )
Cen tral 11_14 (2 ) 10-12 (2) 06-08 (2)
A r r ica 11-1 6 (1 ) 12-14 (3 ) 08_13 rn

14_1 6 (-1) 13 _1,'; (2 )
1 6~17 (3) 1,';_ 17 (3)
17. 18 (2) 17_19 (4)
18· 19 (1) 19_22 (3)

22_00 (2)
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East 10-1 2 (1) OR. I ~ (0 Ofl-08 (I) 20-22 (I)
Afr ica 12· 14 (2) 13. 1fl (2) 12·14 (t)

1-1 ·1 5 (t) 16.1 8 (I) 1-1 ·1 6 (2)
16-1 8 (3)
18.20 (2)
20-22 (1 )

South 08-0fl (I) 06-0R (1 ) 00. 06 (I) 18· 21 (1)
J\ fri ea Ofl-II (2) 08- 11 (2) 06-08 (2 )

11.1 3 (1) 11. 1 ~ (3) 08· 12 (I)
13.1 ,·) (2) 12- 1,-, (2 )
1;,.16 (1) 15-19 (3)

19_00 (2)

Cent ra l 08· 10 (1) 07· 10 (1) 06-07 (I) 05-07 (I)
&. Sout h U;.1 8 (1) 1.'> ~ 1 6 (I) 07. 10 (2) 18·20 (I )
A sia 16.1 R (2) 10-1 2 (1)

18·20 (1 ) Ifl.1 8 (1)
18_21 (2)
2 1-00 (I)

Sou t hea st. 08. 0fl ( I) 08.09 ( I) 02-06 (2) 00.02 (1 )
A s ia on.io (2) Ofl . 1I (3) 0l'-08 (3) 02·0.'> (2 )

10. 11 (1) n.i s (1) 08· 11 (2) 0.) -07 (1)
15.16 (1) 1;;·17 (2) 11 -13 (1)
16.17 (2) 17· 20 (1) 20.21 (1)
17.18 (1 ) 2 1. 23 (2)

23-02 (I)

F oe H·1 5 (I ) 08·10 (I ) 06.07 (2) 00-02 (1)
Enst 1;;. 17 (2) 13. 1-1 (I ) 07-09 (4) 02-07 (2)

17- HI (I) 1-1 ·1 0 (2) Ofl-12 (3) 07-0R (1 )
I fl . l R (3) 12. 1-1 (2) 02-06 (1) 0
18. 20 (2) 14- lfI (I )
20·22 (I ) 19.21 (2)

21-23 (3)
23-01 (2)
0 1.06 (1)

Sout h 10· 12 (1) 00~0 8 (I) O;;·Ofl (2) 2 1-22 (I)
P uc lfie 12·14 (2) OS.10 (2) Ofl-OS ( t) 22-0ll (3)
&. N t·", 1-1 -1 7 (3) 10- 12 (3) OR. IO (3) 0;;.07 (2)
Zealand 17· lfI (2) 12· 16 (2) 10-1 2 (2) 22-01 (1) 0

1fI.21 (1) 16- 1'1 (3) 12· 10 (I ) 01_04 (2) 0
I f1 .20 (.I) 16- 18 (2) 04 -06 (00
20-22 (3) I R_20 (3)
22· 00 (2) 20. 00 (.t)
00.01 (I ) 00-02 (3)

02.0-1 (2)
04.0;; (I )

Au st r a lia 10· 13 (1 ) 06· 07 (I) I R· 20 (1 ) 00-01 (I )
13.1 ;; (2) 07. 0fl en 20-22 (2) 0 1.02 (2)
1,,_17 (3) Ofl - 12 (2) 22-0fl (3) 02_0;; (::0
17. 1R (2) 12- t f; (I) ee.on W 0;;·07 (2)
18. 20 (I ) i s. t s (2) Ofl. 11 (3) 07. 0fl (I)

18. 20 (::I) 11 -1 2 (2) 0 1_03 (1 )0
20·21 (2) 12.1 ·1 (1 ) 03-0.'> (2)0
2 1_22 (1) 0.;.0f; (1) 0

N o r thern 07.0fl (1) On. 07 ( I) 0;;·07 (.t ) I R· 20 el)
&. Centr-al Ofl· I I (::I ) 07.0fl (3) 07-09 (::I) 20-01 (3)
Sout h 11 . 13 (4) Ofl · 11 (2 ) 00·14 (2) 01.03 (2)
Ame r-ica 13·1;; (3) 11.1-1 (3) 1-t - l fl (3) 03.01l ( I)

15.1 f; (2) 14·1 6 (4) 10_22 (-I ) 10. 2 1 (l) 0
16_17 (1) 16.1 8 (3) 22.00 (3) 21.02 (2)0

ts. rn (2) 00.0" (2) 02·04 (1)0
1fI . 20 (1)

R raz il. 06_08 (I) ox.oe (I) 0;;- 14 II) 20·23 (J)
A r R' t'ntin a . OR-lI (2) Oo_OR (2) 14.1 1l (2) 23-01 (2)
Ch ill' &. 11 _1 3 (3) 08-1 2 (1) 10_1 8 (::I) 0 1_03 (1)

UrulnIll ~' 13-1.'> (.1) 12·14 (2) 18-22 (4) 23. 02 0)0
1;;.1 6 (3) 1-1 . 1.'> un 22-02 (3)
I fl_17 (2) 15. I R (4) 02_0;; (2)
17_18 ( 1) I R.I !! (3)

I !!. 20 (2)
20.22 ( I)

McMu rdo 16-1 8 (1) 10-1 -1 (1) 07.oo (l) 00-0.; (I)
Sou nd . 11- 17 (2) 16. 18 (1 )
A ntn r ct i{'R 17.1 9 (3) 18·1 0 (2)

I !l.20 (2) 19-21 (3)
20.21 (I ) 2 1.23 (.1)

23-03 (3)
03.07 (2)

DON'T FORGET TO CHECK THE RULES

FOR THE 1969 CO WORLD WIDE OX

CONTEST ON PAGE 56 .
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September 15-0etober 15. 1969

L OCAL STANDARD T IME AT P ATH MIDPOINT

(24-HoUR T IME SYSTEM)

Distance From T ransmitte r (M iles)

IJa l1d
1,\1e te r 8) ,;o-!5" 150_750 7.' '' - I. l 01l J300-!Jon

10 N il 09-14 (I) 07. 09 ( I) 07.08 (1 · 2 )
09-11 0-2) 08.09 (1.3)
11. 13 (1_3) Ofl_ 13 (3· 4)
13- 14 (1-4) 13- 14 (4)
n.i e (0. 3) }.I_16 (3)
11>_18 (0-2) 10.17 (2· 3)
18·2 1 (O- I) 17. 18 (2)

Hl.1 fl (1_2)
19-2 1 (1 )

15 N it 07-09 (0. 1) 07-00 (1· 2) 07· 08 (2)
0f!· 13 (0-2) Ofl. 13 (2. 4) OR.09 (2-3)
13_1 4 (0_3) 13. 1-1 (3-4) 09-1 6 (l)
14.16 (0.2) 11 .1 6 (2. ·1) I Il_19 (3)
16. 21 (O- I) I fl· lfl (1 -3) 19. 2 1 (2. 3)

19·21 (1 .2) 2 1·22 0-:!)
2 1-07 (0. 1) 22.00 (I )

00-07 0 · 0)

eo 11_13 (0· 1) 07-09 (0·3) 07.09 (3-4) 07·09 (.1)
13- 16 (0-2) 09.11 (0. 4) 09- 10 (4) 00.1:; (4.3)
16. 21 (0. 1) n .rs c .o 11l.2 l (3. ·1) ],;·2 1 (-I)

11>_2 1 (1-3) 2 1-00 (2-3) 2 1_23 (3-4)
21·02 (0-2) 00. 02 (2) 23.00 (3)
02.07 (O. I) 02·07 0 ) 00.02 (2)

02· 07 (1· 2)

40 07_09 (2.3) 07-09 (3-4) 07. 09 (4.2) 07-0 f! (2- 1)
09-1 8 (-I) 09.1 1 (-1 _3) 09- 11 (3. t) Ofl-15 (1· 0)
18.20 (3. 4) 1l ·1 ;; (-I ·2) 11.l ii rz.n ];;.17 (2·1)
20-22 (2) 1;;.17 (·1-3) 15-17 (::1 -2) 17 -19 (3-2)
22 ·0;, (I ) 17· 20 (4) 17.20 (·1-3) 19·20 (3)
0.·,.07 (1·2) 20.22 (2.4) 20-00 (4) 20-0(; ell

22-00 (I _·l ) 00-0 1> (3_4) Ofl . 07 (3)
00·0.; 0 -3) 00·07 (3) (3) -
0.;-07 (2-3) (3.2) _. (2. 3)

so 06. 11 (4) 06-08 (4-2) OIl· OS (2-1) 06-08 (1)
11_I R (.I.3 ) OR_II (-1 - 0 OR. I I> (1.0) OR. l fl (0)
18-23 ( -I ) 11. 16 (3·1) 1fl-1 8 (2. 1) 1r.- 18 Ol
23-06 (3. 4) 16_18 (3.2) 18-21 (4·2) I S.21 (2)

18. 06 (4) 2 1_03 ( -I ) 2 1·03 (4_3)
03 -0:; (·1·::1) 03. 0;; (3.2)
05.0fl (4. 2) O.; _Ofl (2- 1)

160 1r..1 8 (I · O) 17_19 (1-0) HI-20 0 · 0) 20-22 (1-0)
18·20 (2. 1) I !l·20 (I) 20-22 (3· 1) 22.02 (3-2)
20.0.'> (--l) 20.02 0 -3) 22·02 (3) 02· 0.; (I )
0;,.07 (3-2) 02·0,; (3. 2) 02-0:; (2· 1) 0;'-07 (I .O)
07-0fl (2· 1) Oll-07 (2-0 0;;· 07 (1) (1 ••2)
Ofl_1I (1.0) 07_09 (1 . 0) (2_2) • (I · 2)-

H AWAII

OPENIN GS G IVEN I N

H AW AII AN S TAND ARD T IMEt

10 ts ." ~"/80

To : lIf pt pr ll ,upt p r H ,\IFt p r >! ,\lptp r 8

E a s t er-n 00.08 (I ) 0 ,,·06 (l ) 11-1 4 (I) 18-20 (I)
USA 08- 12 (2) 01>-08 (2) 11 -16 (2 ) 20-23 (2)

12_1-1 (3) 08. 12 (I ) 16-1 8 (3) 23-00 (3)
1·1 _11) (2) 12-11) (2) 18-21 (I) 00. 01 (2)
11).17 (I) rn.t s (3 ) 2 1.00 (3) 0 1_02 (J)

18_20 (2) 00_0·1 (2) 20_22 (1)0
20.22 (1) 04_01) (3) 22_00 (2) Q

06. 07 (2) 00-01 (I) O
07_08 (1 )

t Hn wa fia n Sta nda r d T ime is 5 hou r-s ', phind EST ; 4
hours ' ,,,hind CS T ; 3 hou r s IJ"h ind l'oI !lT ; 2 hours IJ phind
P!'lT a nd 10 hours IJf'h i l1d C:'>I T o r Z 'I'Ime, For exam ple .
when it is Noon in H o no lulu . it is 11 o r fi P.M. in
NYC. EST.

[Con tinued on page 102]
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Merle Green, W6HVU,1951.

award endorsed All 20 meter S.S.B. Mobile.
Willie Carr, WA4RDV, received a USA-CA­
500 award endorsed All 75 meter S.S.B. J im
McKay, VE4GV was issued a USA-CA-500
award endorsed All J4 me S.S.B., the first
award to a VE4. none yet to a VE5 or YES.

Merle A. Green, W6HVU
This active County Hunter was born in

Toledo, Ohio, on September 12, 1903 and
received his formal education in Shelby and
Piqua, Ohio.

At the age of 17. Merle became so inter­
ested in radio that he entered the Army, wi th
his parents consent. T rain ing was received as
a Military Telegrapher with the 55th Field
Signal Battalion at the Camp Alfred Vail
School this now known as Fort Monmouth.•
N.J .

When they started 10 reduce Army per­
sonnel in 1922, Merle made an application
for a discharge.

Upon moving to Detroit. Michigan. the
call 9MG (y es, no IV, IVA , IVB. IVN, nor
K -Hi.) was received under the old Depart­
ment of Commerce, a nd used for about 5
years.

Merle went through WW2 in New G uinea.
Again an interest in amateur radio was
revived and W6HVU was received in 1950.

BY ED H OPPER,* W 2GT

THE

PROGRAM

FLASH!
Phillip W . Carlson, WA$fEVD

Has qualified for # II
USA-CA-3079 All Counties Plaque

USA-CA-3079 All Counties Plaque
SEE WAI1EVO " STORY" FEB. 1969 CO

USA-CA HONOR ROLL
3000 2000 1000

W6HVU .•._.__ 21 W3CDG __..• 68 KllJP .160
2500 KIVTM •__••..• 69 W84KGJ ..•••.161

KI VTM • • 49 K7ZJP .......••. 70 500
K7ZJP •••_ •• 50 1500 WA4RDV •__.720

W3CDG 97 YE4GY __ 0 __721
K7lJP 98 K7lJP 722

WB4KGJ _ .123

T HE September, "Story of The Month" .
about Merle Green. W6HVU. after this data
on awards is processed. An item I failed to'
mention last month was that 3 (yes. THREE)
applications for ALL 3079 COUNT IES were
received in the month of May. Louis Van
Duyn, KSIWI applied for # S on May 2nd;
Harry McNutt. KSKOM, applied for # 9 on
May 13; then Leo Staley. WA5AEB, ap­
plied fo r # 10 on May 21st. Now Ph il Carl­
son. WAIlEVO. has applied for # I I. Merle
Green . W6HVU was awarded a USA-CA­
3000 award. Ron Nevers. K IVTM. was is­
sued mixed USA·CA-2500 and 2000 awards.
Juls Pflum, K7ZJP. had me burning the mid­
night oil checking his applications for Mixed
USA-CA-2500; USA-CA-2000 endorsed All
20 meter S.S.B.; USA-CA- 1500 and 1000
endorsed All S.S.B. Mobile and All 20 meter
S.S.B.; and USA-CA-500 award endorsed All
75 meter S.S.B. Ennis Royer, W3 CDG . was
issued mixed awards for USA-CA-2000 and
1500. John Steward. WB4KGJ , won a mixed
USA-CA-1000 award and a USA-CA-500

' 103 Wbittman St., Rochelle Park, N.J. 07662.
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WSA
---WSA

Certificate

Awards
QUI- Am ntN l r Radin Club Inter-natiouul:
Has a new corresponding secreta. y-Elmcr
J . Worth, K3YNN, 946 Franklin Street,
Read ing, Pa. 19602. T bey issue five awards
that I hope to soon tell you about, but if you
can not wail. send an s.a.s .c. to K3Y N for
membership information. etc.
Tlu~ P actfi cn Awa rd : The Coastside Ama­
teur Radio Club announces that the Pacifica
Award has been created in commemoration
of a historic discovery on Novemher 6. 1769,
as Captai n Gaspar de Portola and memhers
of his expedition looked out across a ridge
1200 feet ahove sea level and marveled at the
spectacular sight of the world's largest ha rbor
- SAN F RANC ISCO BAY. This award is
available to any amateur or s.w.1. for work­
ing or hearin g two (2) members of the elub on
any band and mode between May 6 and
Novembe r 6, 1969. Send QSL card with call
letters and dates worked plus 2 IRC to
CA RC. 812 Arguello Blvd .. Pacifica , Cali­
fornia 94044. All CA RC members wi ll call
CQ like this: WA6PJY calling CQ from
scenic Pacifi ca and on c.w, CQ de W6GJV
Pacifica.
Wnrkc(l All South America: This new
WSA certificate is ava ilable to all amateurs
for wo rki ng all 13 countries of South Arner­
ica on 2 X s.s .b. or a combination of phone
and c.w. Send confirmations and S1 to
HC ITH. Box 583, QUiIO. Ecuador, South
America. The 13 countries required are:
Argentina, Bolivia, Brazil, G uyana, Chile,
Colombia, Ecuador. French Guinea. Para­
guay. Peru, Surinam, Uruguay and Vene­
zuela .

self put on 13 counties in the Southeast and
South-central part of Virginia during the
Virginia QSO Party.

" Please inform your readers that W4 EXI
QSL cards for this and all co untry opera­
tions in the future may be obtained through
W2GHK. Box 7388. Newark, New Jersey
07107. Please enclose s.a.s.e."

r--
Pacifica Award.

Merle Green, W6HVU,1968.

Man y years were spent operating Mari ­
time Mobile while going to sea as Chief
Electrician aboa rd various ships. Since being
initiated into 'he wonde rful world of County
H unters, this has crowded out OX ehasing.

Our reeords show the following: # 621
USA-CA-500 and # 113 USA-CA-IOOO is­
sued in May 1967. USA-CA-1500 # 80,
USA-CA-2000 # 5 1 and USA-CA-2500 # 34
were issued in Oc tober 1968. The big USA­
CA-3000 award # 2 1 was issued in June
1969. As usual, the Independent Co unty
Hunter Net (14336) and the many mobiles
have been a great help. J ust to mention one
example of mobile help, was that received
from Jerry Van Vactor, WA~LYOI M who
helped Merle complete North Dakota and
South Dakota in the period of just a fcw
hours.

80 • CO • September, 1969 See page 110 for New Reader Service



When it comes to antenna systems . . .

a space problem? an installation problem?
IS YOURS a budget problem? an applications problem?

or simplya problem of where to buy?
Your one-stop solution is ANTENNAS, IN C.

Exclusively specialists in radiating systems
Complete systems or any componen' port

Arrays- compete or in kif fo rm, quads, yogis, dipole asse mblie s, verticals- fixe d or mobile, towers, mash ,
rotors, g uy and control ca ble , transmiss ion line. coa x relays and switches, connectors a nd adaptors, tesl
gear, technical publicat ion s. corrosion res islant hardware. corrosion proofin g chemica ls. insulators.
insta lla tio n and wiring hardware, aluminum tubing a nd plate. wire , a nd much, much more.

If your requ irements ore for a complete system, ma jor components, or the smollest yet important piece
of ho'dwo,e- AN T EN N AS, IN C. ho"

SWAN
TELREX
TIMES WIRE
TRI·EX
TRISTAO
UNADILLA
VESTO
WATERS

MOR·GAIN
MOSLEY
NEWTRONICS
OMEGA·T
POlYGON PlASTICS
POMONA
ROHN
SKYLANE

CUBEX
CUSHCRAFT
DGP
DPZ
DOW·KEY
EZ WAY
R. L DRAKE
HAM·KITS

HY·GAIN
GENERAL ELECTRIC
GENTEC
GOLDlINE
GOTHAM
HI·PAR
E. P. JOHNSON
MILLEN
MINI·PRODUCTS

ANTENNAS, IN C. CAN BE YOUR ONE-STOP. SINGLE-SOURCE. W"'e .odoy fo'
our cotolog-no charge, of course.

AMPHENOL
ANTENNA SPECIALISTS
BELDEN
BILADA
BIRNBACH
CALCON WIRE
CDE ROTORS
COMDEL

A N T EN NAS, IN C. , Dep" D. 512 Mc Donold Rood. l eavenwo, ' h, Ka nso. 66048

Wushinglon S ture OJlera t i n~ Ae h ie ve­
m ent Awa rd: The State of Washington and
the Puget Sound Council of Amateur Radio
Clubs are glad to sponsor this AWARD to
publicize Washington State Amateur Radio
Week proclaimed by the Governor to be
September I to 7 inclusive. Any amateur
outside the Sta te of Washington may qualify
by working ten Washington hams during the
above mentioned week. \Vashington State
amateurs must work twenty o ther \Vashing­
ton hams during th is period to q ualify. Send
list of sta tions worked, their QTH, and the
dates of the contacts to: T he Puget Sound
Council of Amateur Radio C lubs, Drawer A.
McChord AFB. Washington 9843 8. Be sure
to include your full name. call. address a nd
zip code,

ends on 7055 and 14070 a nd they did a fi ne
job of sponsoring the c.w, County Hunter
QSO Pa rty last yea r. Hope some ac tive club
will get in tou ch with D ick a nd pick up the
pieces. at once.

When you hear that active call W50B.
remember that it is exW5 BUK a County
Hunter and all around active ham .

To repeat for NEW Cou nty H unters. the
USA ·CA Record Book is available direct
from CQ for S1.25. These books are re­
quired as an applica tion for the USA·CA-500
Award and you send your book direct to me .

Hope you all have wonderful vacations
(holidays) but sti ll fi nd time to get in touch
and let me know- How was your month?

73, Ed., W2GT .

Notes
Sad to note the demise of the C W County

Hunter Newsletter that had been doing a
good job. also D ick Bentley. K2 UFT and
Rick Lobdell. K2VG R (Members of the
South Shore Amateur Wireless Associat ion,
11 6 Locust 51" Valley Stream. N.Y, 11 58 1)
were running County Hunter Nets on week-

Washington
State

Governors
Awa rd .

------_.
_.__ .~

s&"......._ .
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BY GORDON ELIOT WHITE"

I N these days of specialized electronic gear,
it is far harder than after World W ar II to
find surplus equipment that is useful to the
amateur or experimenter simply by plugging
it in 10 I 17 volts a.c. T he stra ightfo rward
Command Sets have no 1969 counterpart . T o
find a useful su rp lus ite m, such as a top­
quality receiver, you have to pay often more
than the new priee. The classic Colli ns
R-390 A receiver has been bought by the
Defense Department at prices as low as
$985 ., but " new" surplus units have been
advertised at $ I.700 each, and even decent
used R-390A's sell today at $750.

So it is a lucky break whe n you can find a
cheap dog that can be turned into something
useful. T hc time-division mult iplex sets, used
by all the se rvices over the last tcn yea rs for
long-haul communications. certain ly qualify
for the epithet "dog" - they were hard to
keep running and <Ire a pile of expensive junk
10 most surplus hounds.

But they offer this possibi lity: when higher
amateur radio Teletype speeds are permitted .
as a current petition to the Federal Com­
munications Commission asks. time-division
M UX systems may be made into speed con­
verlers. By selecting the appropriate "clock"

"57 t 6 N. King's Hway., Alexandria, Va. 22303.

Fig. 1 - CV.8 1/ FGC-5 transmitting code con­
verter. This multiplex component is basically a
serial-fo-pa ra lle l converter which fed signals to
the following stages of the multiplex transmitter.
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o r frequ ency input, any speed RTTY may be
" read in" and converted to another speed .

Although storage is not impossible, the
current mult iplex gear does not contain stor­
age units, thus it will be pract ieal on ly to read
in slowe r speeds than are read out. but such
an up-converter would allow the RTTY man
to permanently gear his Model 14, 28, o r 32
printer a t 100 words per minute. The outpu t
o f the up-converter could be permanently set
to 100 w.p.m.. and the speed of the input sec­
lion made var iable, to handle 60 , 65, 75 or
any other speed. Indeed , a variable "clock"
could be used, to match the sending of an
ofl-spced station, using a badl y-adjusted
governed molo r. Matching 50 Baud E uro­
pean stations would be a snap. and regenera­
tion in the up-converter would improve the
q uality of received copy slightly. . .

I first ment ioned the M UX gear In this
column in August , 1966, with a warn ing to
stay away from it if you were look ing for an
RTTY converter. The A I FG C-5, which I
touched upon. has a number of drawers
which are labeled "telegraph code converter ,"
but which cannot be used to demodulate
amateur RTTY signa ls. Likewise the ANI
UGC- I. -2 a nd -3 se ts a re complex time
division systems, not generally usable. The
UGC type is the transistorized version of the
FG C-5, slightly updated.

All of these ~ I UX units lake severa l cha n­
nels of data signals and combine them for
transmission over a single communicat ions
cha nnel. They do thi s by a high-speed sarn pl­
ing techniq ue which rel ies upon the fac t that
teleprinter pulses are relatively long. You
need only sample a few microseconds to
determine if it is "on" or "off:' This works
of course only on digi ta l signals. not voice.
Video. or other analog communications.

(Frequency division MUX , on the o ther
hand. squeezes lip to 18 different tones into
a single channel. Separation at each end is
done with audio filters. A m uch less complex
system, such units may he converted into
rudimentary amateur RTTY demodu lators .
See Ihis column for Apri l, and May, 1968 .)

Figures I and 2 are photos of sections of
the AN/FGC-5 time-division mult iplex sys­
tem. These may be picked lip rather cheaply
from Fair Radio in Ohio. among others.

I have seen them wideIv avai lable in almost,
every part of the country. at prices which
cover li tt le more than the value of the meters
in them. M .A.R.S. groups have been assigned
so me of the UCG equ ipment. although few
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wa it for the slower input to finish the next
letter, in a "bit- - bit--bit--" pattern qui te
unlike the usual 60 word a minu te rhythm of
RTTY.

Of course. if the input were fas ter than the
o utput, yo u would get ga rble, since yo u
would be putting in charac te rs faster than
you could get them out. and there would be
no way to sto re the overrun . There are
methods of sto ring RTTY characters. Me­
chanically. model FRXD a nd 28 R-T sets
have been used to punch tape at one speed.
then store the info rmation in the form of a
long loop of tape. which would provide
slack if the transmitter-d istributor at the
other end of tl. c machine ran mo re slowly
than the perforator.

The mechanical storage units are bulky
a nd noisy. and are being replaced by elec­
tronic storage equipment which docs the

Fig . 2-CV. 94/FGC-S re ceiving code converter.
A parallel to serial converte r, the CV·94 will put
a parallel output signal bock into shcpe to be

used by a Te letype printer.

Fig . 3 - A schematic pre sentation of an RTTY
cha ra cte r as it is cha nged from the co mmon
serial form to a seven-wire parallel signal, a nd
then back to serial form. During the process, its

speed may be readily changed.

of them have the technicians to keep this sort
of highly complex gear in operation. A prime
reason it is surplus is that the mil itary itself
could not keep them consistenlly on line.
according to my informants.

The multiplex technique involves first a
shift register (a digital logic term which is
part of the sla te of the a rt in current inte­
grated circuit jargon) which " reads" the
RTTY code. The signal is fed into the unit
in serial fo rm. i,e. sta rt pulse followed by
character pulse one, two. three. four . and
five, and stop pulse.'

The sta rt pulse enters the circuit and trig.
gers the "clock" which enables the first stage
of the register to accept the first of the five
character storage segments . If a " mark" is
sent. let us sa y the first stage shows a plus
voltage. If a 'space" is sensed. a negat ive
voltage is registered . The clocking signal.
which is set to the sa me speed as the incoming
signal , goes on to "enable" stage two. and so
on. until the fin al or "stop" stage is triggered .
At that momen t. the RTIV code is set lip in
parallel in the shift register.

The character, is now represented on six
wires instead of a single circuit. The parallel
nature o f the signa l is shown on six neon
indicator bulbs on the front of the FG C-5
unit. In the origi na l mul tiplex applica tion.
complex timing circui ts took over at this
point to distr ibute the " bits" in the multiplex
st ream.

By connecting the six shift register stages
directly to the output code converter of the
m ultip lex set . without the intervening cir­
cui try. you may convert that parallel signa l
back to a serial signal. to operate an ordinary
Teletype printer.

Stage one of the input section attaches to
stage one of the output unit. stage two to
stage two. and so on.

At that poinnt the output clock signal is
triggered by reception of the parallel signal.
and it " polls" the stages in turn. sending a
"mark" or "space" whichever is present.

Fig. 3 is a gra phic depict ion of tbis process.
The o utput section may be set to read o ut

the signal at any speed. once it gets the " in­
formati on" from the input section . If the
output operates more rapidly tha n the input.
it sits idle whi le it waits for the input to
"catch up". A I 00 word per minute printer
will tap out each character at that speed. then

lSee RTTY Journal, May and J uly, 1967. for an
excellent description of serial-to-parallel logic.
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REGUL. PWR SPLY FOR COMMAND, LM, ETC.
PP·I06/U: Metered . Knob.a dlus t a bte 90·270 v up
to 80 rna de ; a lso select an AC of 6 .3 v SA, or 12.6
v 2 % A or 28 v 2 1/ 2 A. Wit h mating outpu t p lug &
all tech . data . Shpg. wt. 50 lb .. 19.50
BARGAINS WHICH TH E ABOVE WILL POWER:
LM·( " ) Freq . Meter: .125·20 mhz, .0 1% . CW or AM,
with serial-matched catib. book, tech . data, mating

t~~2ih;r~~~d:e~e~~ 'S i~ i ia ~" t-o ab'ov~"b~t" 2g!4~
mhz..001% . Wit h data _ 169.50
T5-175 Freq . Mete r: 85·1000 mhz . __ 7 5.00
A.R.C. RllA: Mod e rn Q·5'er 19 0· 550 khz 12.95
A.R.C. R22 : 540·1600 kh z w/t u ning gra ph 17.95
A.R.C. RnB: 108·1 32 mhz w·tun ing graph 27.50

HI-SENSITIVITY UHF RECEIVER
375·1000 mhz. Stoddart RFI Meter NM·50A with
pwr. sply . co rd s. dipole holder, 3 pair dipoles.
Input 50 ohms. IF 60 mhz. Bandwidth 1 rnhz at
370 and 1.8 at 1 ghz RF. Image & spurious­
response reject . better than 40 db. senstt . as a
z .t ermtna r t uned voltmete r is 10 uv; will be less
with l ·pair d ipole, but yo u ca n make an array t o
bring it u p . If t he vottage-a tten ue tton ca lib. cha rts
didn't get lost it would be worh $1 ,250 in surpl us,
$2 ,852 f rom t he facto ry ... so we will sell it as a
simple receivedn g rtd·ellcel. condition foronly$275

ULTRAaWIDEaBAND RECEIVER
AN /ALR_5: Late postwar AM /FM Countermeas­
ures rcve. Has S·Meter: variable IF Atten . & pass­
band (0.2 o r 2 mhz from 30 rnhz center): A F. Video
& Pan outputs . New. modified f o r 120 v 60 hz,
includes new ( Met hod II pack) a-band p lug-i n con.
veter .0 38·1 ghz. 4 Type-N plug s automat ica lly
select correct ant . as ba nds are sw itched . Sens it .
at ·6 db setting: 6 % uv t hru 132 mhz. 13 th ru 780
mhz & 45 1;'2 at 1 ghz. BRAND NEW, w ith book &
mating pwr.input plug, only . .' 275.00

VERSATILE PLATE & F1LAM. TRANSFORMER
Depot Spar es f or SP·600-JX: Pri. 951105 / 1171130 /
190/210/234 /260 v 50/60 hz. Sec. 1: 305·0.305 v,
150 mao Sec. 2 : 5 v 3 A. Sec. 3: 6.3 v SA. Sec. 4:
7 111 v , 3 /4 A. Sec. 5: 7 1;'2 v, Ph A. Leg end fo r p ins
is pla in ly marked. Herm . sea led ,2.9 5
FOUND! A NEAT & COMPACT SCOPE XFRMR!
Freed 1269 1: OAS Loran Spa res. supplied S" CR,
plates & hrts. Pri . 105-130v 50/60 hz. Sec's . insul.
5 kv: 1490 & 1100 v, 5 rna; 390-0·390 v 100 rna;
erectrostattcauv-sbtetcec 6.3 v. 0 .8 A; two 2 1/ 2 v, 2
A. Sec's . insul. 1 % kv: two 6.3 v, 6 A; 5 v, 3 A; 2 %
v , 5 A. Case 5 1h, x5x7 1h, . With d iagram. Shipped
on ly by collect REA [llpress . ...._ ..... ._..._.. 2.9 5

FAIRCHILD SOLID.STATE SCOPES
a ll w /duar-t race p lug-Ins 25 & 50 rn hz , w /delayed
tim e-base prug-tns . w /books. over ha uled & g rtd .
As low as _ _ _.... .._., 825.00
We probably have t he best invento ry of g ood lab
test equipment in t he countr¥.. But. please do n ot
ask for catalog! Ask for specttrc items or k inds of
items you need! We also buy! What do yOU have?

NOW--l

I NAME, I
I II ADDRESS , I
I CITY, STATE , ZIP, Il ~

For your FREE ropy, f ill out roupon ond moil , Dept. CO

FAIR RADIO SALES
P. o. Box 1105 • LIMA. OHIO • 45B02

84 • CO • September, 1969
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Fig . 4- The po ral/el-to-serial conve rte r section of
the tr a nsistorize d AN/UGC-l multiplex set. This
sma ll module does the same job as the larger
CV-94 /FGC-5. Since the re is not space on the
unit for six neon indicato rs, the indicator circuit
may be plugged into the octal socket for main-

tenance purposes.

sa me job in much less space. T he only surplus
storage unit I have seen is the Frederick
Elect ronics model 1300. whic h has a speed
converte r and 14.400 characte r sto rage ca­
pacity in the sa me package. T he unit uses an
acoustic delay line. with some very complex
insertion and retrieval circui ts. A more sim­
ple. though more bu lky approach would be to
usc addi t iona l shift registers. one for eac h
character to be sto red. After the signal was

read into the first parallel register. it -could
be read into register number two. then to
number three. etc.

Leaving aside the addi tional co mplica tions
of storage however, to usc the mult iplex sets
for speed changing. yo u may simply hook the
serial to parallel conve rte r to the parallel to
seria l converter, and run the two units at
whatever speed you like. as long as the input
is no t faster than the output .

In the AN/FG C-5 set. the seria l to parallel
unit is C V-8 1. and the parallel to serial sec­
tion is C V-94. In the UCG-3. the input sec­
tion would be C V-408 a nd the parallel to
seria l uni t CV-407. Fig. 4 is a photo of the
C V-407; the -408 is similar in appearance.

Details of the power supplies and the
"clock" or timing signal frequencies are too
length y to reproduce here with clarity. Any­
one worki ng on this project should have the
pertinent milita ry manuals. For the ANI
FGC-5 the book is NavShips 9 l 265 A. For
the UCG- I the book is NavShips 93408
(FSC 02:l0-722-5000) this covers compo­
nen ts of the UGC-3 as well. •

See page 110 for New Reader Service



WIRE, WRITE, PHONE COUEm WE PAY
FREIGHT ON ALL PURCHASES WE MAKE

WILL BUY
FOR CASH

ALL TYPES
• ELECTRON TUBES
• SEMICONDUCTORS
• Military Electronic

Equipment
• Test Equipment

PRESTEl FIELD STRENGTH METER (Model 6T4G)

MORE!

Only $120.00 F.O.B., New York

LIBERTY
OFFERS

~ Fre q ue ncy Ra ng e : 40 to 230 and
_ _ _ 4 70 to 860 Megahertz . Cal ibra ted

o utward from 10 to 50.000 Micro·
volts. Nothing mak.es it easier to
p rope rly a nd speedily find the
co rrect place to in stall TV. FM
a nd Commu nic ation An te nnas.
You con measure and hear the

sig na ls with this 4 % vo ll ba ttery eco no mica lly pow­
e red unit.

* Never A nyth ing Like It l

* 1-Man Can 00 A Berter Job Than 3 In Th.
Same Timel

* A Gol d .Min e for Antenna ln$lollers I

MORE!LIBERTY
PAYS

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212-925-6000

Two Locations
11 & R ELECTRONICS
311 E.A.ST SOUTHST,
Ind io no po li s, Ind. 46225
11& R ElECTRON ICS
1953 S. YEUOW SPRI NGS
Springfield , Ohi-o 45506

P/eol l re'.r 0 11 rnoil onJ.r fO Ollio stOl'l.

~
JACK PANEL

#1 - 32 3 WIRE PL 68 & 32 1/ 4" 2 WIRE
::2-64 2 W IRE JACKS.............. .... .....•......$4.95 ea.
88 MH TOROIDS••••••••••.. .•.•....10/$3.75
COAX RELAY FXR 315·010002·3 SPOT, 1000 MC,
100 WAn , 26 VOLT, 280 OHM.

$1.9 5 ea.

UTC·S20 TRANSFORMER. 55 WAnS, UNIVERSAL
MODULATION COMPLETE WITH CONNECTION
CHART $3.49

INTEGRATED CIRCUITS
New st ra ig ht fro m f acto ry

_

Fa irc hi ld I.C.'s UL ~H4 wit h
30 p roject s. Diag rams SOc
ea.. 10/$7.50-100/$65.00.
UL 923 J .K. f lip flop with
spec. sheet . $1.50 ea.
10 / $ 13,50 1001$110,00

CRYSTAL CALIBRATOR KIT
K100C-2A DELIVERS OUTPUTS OF 100 KC-SO KC
& 25 KC MARKERS. WORKS ON 4.5 V.C.C.- COM­
PLETE W ITH CRYSTAL I.C.S., CI RCU IT BOA RD.

$7.95

REFER TO AD IN MAY CQ
FOR MORE GOODIES.

TEST GEAR INDEX

G. WHITE
57 16 N. KING'S HIGHWAY

ALEXANDRIA, VIRGIN IA 22303

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
ELiZABETHPORT INDUSTRIAL PARK

ELIZABETH, NEW JERSEY 07206
(201) 351·4200

Four Vol ume set of books cataloging hun­
dred s of military and commercial 'scopes,
VTVMs, signal generators, frequency meters,
counters, VOM s, and many others. Prepared
by Fred er ick Research Corp. for U.S.A.F.,
more th an 1,500 p age s. Spec s, manual
numbers, all data, photog raphs (no sene­
matics), postpaid: $5,75,

.•...•••.•.....•....•••..••.~.~.~.~.~~~~~~~~~~~~~~~~~~~
• •
• CASH '''10 • • • 'Am ••• Fw lour uftund T URn. a-Ic.tdvtw.... R&CS.VSBI. V"'C.•
• VAlUABLES. Tn' E4,lUIPW·T. ETC. FII' n.UD, II.......
• WrI ... 04' CIIl _ l BI",.. WJLNI. ••
• .... ,.,.Y ILIC'''OIilICa. 'Ia 1If.'•." lilY. lilY 1.12 CI12• •
••A. ,.,....) lW I 8\0" FKIM, Tnwl..U_ •• r~ JIolUt"ld"" . •

• •
• • I • • • I • • • • • • • • • • • • • • I • I • • • • • • • •
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Australis-OSCAR i rom page 24]

•

Telemetry Decoding Dala

Figures 2-5 contain telemetry decodi ng
data for telcrnetrv cha nnels 1.3,5 and 7. For,

greater accuracy the following equations
rnav be used :
C HA NNEl. I : Battery current (rna) = (//9) - 63

I in c .p .s., lin ear to 1400 e.p.s.
C HANNEl. 3 : Battery voltage (v.) = 27 .5
.0 125 I

I in c .p.s.. linear to 1300 e .p .s.
CHANNEl. 5: Internal Temp. (C') = .0642 I
- 34. 1

I in c.p.s., linea r to 1200 e.p.s.
C HAN NEl. 7: Skin Temp. (C) = .0692 1-36.9

I in c .p.s., linea r to 1200 c.p.s,
C hannels 2. 4 and 6 contain ax is stabili­

zat io n dat a . T his is in binary fo rm and no de­
codi ng wi ll be req ui red . The tones o n these
channels (2 - X axis; 4 - Y axis and 6 - Z
axis) wi ll change fr equency as the sate llite
tumbles. The steadier the frequency, the
sm aller the spi n rate. C hanges every second
or so will indicate rel atively fas t tumbling,
whi le changes every four seconds o r longer
will indicate -slow tumbling. T he sa te llite is
expected to tumble relatively fas t its fi rst few
days in orbit, but slow down after Ihe MASS
takes over. t

If th is works as plan ned , observations on
channe ls 2. 4 and (, should confirm a reduced
spin rat e afte r the sate llite has been in o rb it
for severa l days.

lJacobs, G., Australis-OSCA R; Amateur Rad io's
"Next Satellite in Space". CQ. Aug. 1969, p. 63.

2. Call-sign and class of license if reporter is
a radio amateur.

3. Latitude, longitude, altitude above sea level
and other geographical details that might affect
reception at observing sta tion.

4. Brief description of v.h.f. and /or h.f. equip­
ment used to observe the satellite, such as an­
tenna type, gain, height , mounting and if rota­
table, pre-amplifier, co nverter and receiver types,
etc.

5. Brief descrip tion of the method used to
decode the telemet ry.'

Re por ts from North and South America
should he sent to A MSAT, P.O. Bo x 27,
Wash ingto n, D .C . 20044; reports fro m Eur­
ope or Africa go to W. Browning, G2A OX,
4 7 Brampton Grove, Herdon, London N .W.
4, Eng land . Reports from the rest o f the
world go directly to Project Australis (Tele­
merry) Unio n H ouse , U n ive rs ity of Mel­
bourne, Pa rkville , Victo ria , Austral ia , 30 52 .

4 for $5 .00
2.85
2.50

1.50

48 HR.
Delivery

We can supply cmtals
from 2KHz to BOMHz in
many types of holders .

SPECIAL S
Color 1V crystal (3578. 545KHz)

wire leads $1.60 4 for $5.00
100 KHz frequency standard eryslll CHC13/Ul 4.50
1000KHz frequency standard (HC6/U) 3.50
Any CO cry,..1 transmit or receive 2 .25
Any amateur band crystal

(except 80 meters)
An, marine frequency (HC6/ U)
80 meter crystals in FT243 holders

, I

~\ ,," lJ::tA

' .. "

~\ .---:; !--l,-~ _

•

We have in stock over six million crystals which
incl ude types CRIA/AR. FT243. FT241. MC7. FT249.
HC6/U. HCI3/U. HC25/U. HCI8/U. etc. Send \O¢
for our 1970 catalog with oscillator circuits, l isting
thousands of frequencies in stock for immediate
delivery. (Add 10' per crystal to above prices for
shipment Ist class mail, 15' each for air mail).

Special Quantity Prices to
Jobbers and Dealers

ORDER DIR ECT
with theek or mOM)' eeder to

JAN
CRYSTALS
2400 Crystal Drive
Fort Myers, Florida 33901

NEED CRYSTALS?

22.5-400 mel , N..ded Urge.lly. Htghe,t Price..
MILITARY ELECTRONICS CORP.

II Summit A...... E. Pal"50n. N.J. 014/11 (201) 791 ·5050

* * WANTED * *
AN-URR-13 RECEIVERS

86 • CO • September. 1969 See page 110 for New Rea de r Service



Launch Date
A definite date has 1101 yet been set for the

piggy-back launch into space of the Aus­
TRALIS-OSCARsatellite. It will 1101 be launched
prior to October IS, 1969, but could be
launched anytime from very soon after that
date until early spring of next year, depending
upon the status of the main satellite project
with which the radio amateur satelli te hopes
to sha re a ride into space.

As soo n as a launch date is approved, it
will be announced on W lAW transmissions,
members of A MSAT and Project OSCAR will
receive by mail, and it will appear in CQ,
al"ng with detailed orbital data. •

CO Reviews: Heathkit 58-S00
[from page 621

hours. A v.t.v.m. and an r.f. probe are needed
for alignment procedures, but if a probe is
not available. parts and instructions are sup­
plied with the kit for assembling an r.f. de­
tector for usc with a v.t.v. m,

Performance
Our unit was tested and operated using the

HW- IOO transceiver for the associated s.s.b.
equipment. Performance-wise. the Trans­
verter measured up to the specifica tions given
earlier. Operationally, tu neup is eas ily con­
ducted and tra nsfer between v.h.f. and
normal operation with the associated l.f. s.s.b.
gea r is conven iently made. Although instan­
taneous operation is availa ble when the
switch is made from v.h.f. to 1.f. , switching
from I.f. to v.h. I. ope ra tion necessitates a
slight delay to allow the SB-500 heaters to
warm up.

When the associated s.s .b. equipme nt
covers only a 2 mc range o f 28-30 mc, as is
the case with 3.5-30 me amateur-band gear,
or of 50-52 mc such as with the SB-l lO/
I lOA, the v.h.f. range with the SB-5OD is
then limited to the lower 2 mc port ion of the
144 mc band . If in such cases operation
should be desired at a higher frequency in
the 144 mc band, the heterodyning crystal
wo uld have to be changed accordingly. This
would require lifting of the oscillator board
and soldering the new crystal in place of the
original one.

T he unit is styled to match the SB-series
of gear. It weighs 14'h Ibs. and the cabinet
is6¥S" X 12';"" x 13" (H. W.D.).

T he SB-SOO 2-Meter Transverter is priced
at $ 179.95 (kit). T he producer is Heath Com­
pany, Benton Harbor. Michigan 49022.

- 1V2AEF

See page 110 fo r New Reade r Se rvice

PROTECT RADIO GEAR--25¢

Sticken WARN your properly is
PROTECTEO by ALARM SYSTEM

Same as supplied to commercial burglar alarm
companies. 2" x 3V," yellow/ green vinyl ap­
plies instantly wi thout water to windows in
mobile unit or operating shack. Protect your
valuable radio gear. Money back if not sat is­
tied! 1/2S¢ 3/ S0¢ (prepaidl.

r --- - ---------
I C.E.S.R. i
I 4 Parish Ct., Stony Brook, N. Y. 11790 I
I Enclosed ¢ tor stickers. I
I I
I Namt I

I Addrus I
I I
I City State lip # I
L ~

PLEASE include your

* ZIP code number on

all correspondence *

Septembe r, 19 69 • CO • 87



including dry chemical fire extinguisher, tire In­
f1ator, 2 emergency fla res. help flag, 8 pre-moist
towel ·ette's plus storage kit.

Back Issues
Back issues of CQ are available (rom our Cir­
culation Department. Issues in the current
year sell for face value (.75) and all others in
stock are one dollar each. postpaid . If the
issue is no longer in stock, photo copies of
specific articles are available at onc dollar
each. Preferably. the entire issue will be sent.

Q & A Ifrol1l page 741

Also described, is a video-rcmodulation
accessory uni t fo r refining picture quality.
A nother accessory is an adapter th at makes
possible the recept ion of pictures taken d ur­
ing nightt ime darkness using th e Direct Read­
o ut In frared Radiometer (D RIR) System.

Complete circuitry and component va lues
are given along wi th a few constructional de­
tails: however. most o f these must he left to
the ingenuity of the bui lde r. The video­
electronics sys tem and the accessory units
are more involved than is th e usual type of
a mateur gea r a nd so me unders ta nding o f the
related circuitry on the pa rt of th e con­
structor may be desi rable.

At any ra te. there is a lot of helpful a nd
interest ing info rmation fo r those desiring to
get into th is fasci na ting aspect o f the Space
A ge.

•
The publication. the code num be r for

which is NASA SP-5080. may he obtai ned at
the price of S3.00 fro m the C learing House
for Federa l Scientific a nd Techn ieal lnforma ­
tion , Springfie ld. Virgini a 22 15 1.

73. Bill . W 2AE F

•

VHF [from/JlIII£, 721
ge ll ing the maximum output possible. At this
point you are in husiness.

In the brief space of thi s colu mn we have
certai nly no t covered all aspects of making
v.h.f. am plifiers "work" . We have said noth ­
ing about problems involving. specifi cally.
pushpull amplifiers : nor have we sa id a ny­
th ing about linearity. However. we have pre­
sented some basic techniq ues wh ich we hope
wil l stimula te the construc tion of a few ad­
di tiona l amplifiers. In concl usion. we would
like to st ress th at the secre t o f gell ing power
o ut of a v.h.f.- u.h.f. amplifi e r is pa tience. If
you keep playing with the thing. you a re
hound to succeed.

New 432 Me (Non Moonbouncel Record
At I A. M . July 16. 1969. WIID RL. Topeka.

Kansas. wo rked K2CBA. Grafto n. N .Y. (40
miles cast of Albany) for a new 432 mc dis­
tance reco rd in excess of I .:WO miles. This
contact exceeds the previous record set o n
April 15. 1965 between W5L U U a nd WA4­
KFW across the G ulf of Mexico by be tter
than 50 miles.

A I. W I'DR L runs 300 watts o utput into
. 1/2 inch hcliax feedi ng a 44 clement array of
stacked yagis up 70 feet. He receives with a

Pltented .Ium protects your
car bu mper to bumper­
doors, wheels, trunk, ilni.
t ion ••. everyttlinl in i t tool

Simply attach under h~ to
.uto horn. No further Wlrlna: .
lust connect. Set swi tch to
on before I• • vi nt car. Thill
sliihtest tamperinl sets off
an intermi ttent blnt that
scares thi.-..s I w.y ... shuts
off when himperini ceases,
resumes if tl mperinl starts
Ill in. Co mpact rus!proo!
steel unit measures 6 J: 2
J: 3" and we iahs 1¥4 Ibs.
GUlr. 10 yr. 1,IInit dwf.cts.

2662 H..fltt ....n.
~lmOf • • t .r., N. Y. 11710

B. SCHNEIDER

$1195 PPD
Complete

STOP CAR THEn
& VANDALISM

Emergency
highway

SAFETY KIT

PPD $1195

Police Auto
Alarm
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ox Ifrolll fI"ge 66J

QSL a pplica tion to Box 29 , Tirana was re­
turned marked "Addressee unknown: '
de K2QB W: W6K G 's reco rd WAC rem inded
m c o f a WAC I m ade ru nn ing only 160
watts to a d ipo le 10 feet above the ground. It
went like this: I 0 23 GMT, UW\\I H_ Asia :
1031 GMT, VK 3SR, Oceania ; I1 11 GMT,
Z D7SA, Africa : 11 38 GMT. DL6BP, Europe:
120 0 GMT, W 5E H / m ob ile , N orth A merica :
and 121 2 m IT, YV lAB , Sout h America . This
was I hour and 49 minutes with a couple of
other Y K's thro wn in.

QSL Information
CIIM_F-Via W3HN K, P.O. Box 14, Norwood ,

Pa. 19074.
CIU,KT- To W3H NK.
CTI ~IZ-c/o W3HN K.
r.r IT Z-Via W3HN K.
CTIIJIJ - To W3HN K.
CTI UE- c/ o W3 HN K.
E,\6,\II- To DU Ff.
EL21l1 - Via W3HNK.
EL2 11 - c/ o K4ZI Z, Route 4, Box 194, Bladen­

boro, N.C. 28320.
EI'2KII - To W3I1 N K.
EP QSI . Hureuu - Amateur Radio Society o f

Iran. c /o EP2C B, P.O. Box 2000, USDAO,
A merican Embassy, A PO. New Yo rk. N .Y .
09205.

F9 Ur. jFr.- Via DU Ff.
F~IIZ-c/o DL9X N, Sicmen sstr. 10. 7030 110 1>­

tinecn, Germ an y.
GC5AGA-Vi" K411 , 1018 w ood burn Ro"d.

Spartanburg, S.c. 29302.
(;r.811T- To W6UN P.
GW3IJZJ- Vi" W3HNK.
III1~LL-To DU Ff.
1118XIOl- c/ 0 WA2RSX.
JAIIVV- To W3HNK.
JA6I1 EE- c/ o W3HNK.
KC6I1Y-Via WB9ALM, 302 E. Baker. Plym­

cuth, Ind. 46563 .

The biggest booster of the CO OX a wa rds pre­
gram in Jamaica is Alex Hugh, 6YSAH. Alex
activates the 6 Y5· prefix regula rl y for the world 's

OXers .

See page 110 for New Reader Service

KL7EIIK- To DUFT.
KlUdT- c/ o DUFf.
KV.f EY- To W3HN K.
KX6F:\ jKCf. - Via W2G HK, P.O. Box 7388,

Newark, N.J. 07 107.
KZSII ;-c/ o WB4KZG, 1522 Shad ylawn Dri ve,

Burl ingto n, N.C. 27215.
~II'-IIIGH-c/o K9CSM, Rt. I, Box 86, Monee,

Il l. 60449.
,' JI'.IIIGW- Via K9CS~1.

~1I'-J(;IIX ~To K9CSM .
m'ITAF- Via DL6AA .
OXSH E- Bob Lannen , C~ l R, Box 1844, APO,

cw York, N.Y. 09023 .
OY91." (May 19, 1969 to dater-c/o W3HNK.
OY2 .\ - c / o DUFf.
1'.\IICOE- Via W3HNK.
I'Z I r.F- Vi" W3HNK.
~K(,r.F-c/o S\ 16CKU, Gullregnsvagen 45, S-

.t :U 00 Kungsbacka, Sweden.
S~I S II UT-To W3HNK.
S\I ~ IIUT-c/o W3HNK.
S\'I1W\ I- To K9CSM, Route I, Box 86, Monee,

Il l. 60449. (New Address.)
TA2 E - c /o VE3ABG, Box 35, Station "S",

To ro nto 38 2. Ontario, Canada.
T12JCr.-Via W3HNK.
T U2 .\Y- To DU Ff.
Tl12.\Z (5 /~8/69 to date) - Via DUFf.
"K9A\. - To WB6AUH, 917 Carro Dr., ~3 ,

Sacramento. CA 95825.
"K'JHS- To W3HNK .
VK9FII - c/o WBfiT UH, 9 17 Carro Dr.. ~3 ,

Sacramento. CA 95825.
"K91J11 - Via WA 6TVH, 13046 Pasco Verde,

whittier. Cal if. 90601.
"1'2VY (12168 to da tcj -cc/o W3HNK.
YIIM.\II - c/ o K9CS~1, Rt. I, Box 86, Monee,

Il l. 60449.
YJ8J :\1 - Via Radio Santo, Santo, New Hebrides.
Y"Sr. EY- Vi" W3HNK.
Zr..f\lO- c/ o WB2Z \ IK.
ZII8Z- Vi" W6C UF.
ZE-I.JS- To W3HNK.
ZS2\II - Vi" ZS6LW, P.O. Box 838. Gerrniston.

Rep. of South Africa.
:\ .\2C '\-To DUFf.
3 .\2EE- c/ o DU Ff.
JAllr.U- Via DU Ff.
3A~II -To ON5TO.
IX-IHIl - c / o W3HNK.

·IX·IU II- Via W3HNK.
SASTH (12I64-6 /65)- To W3HNK.
.';A5TX (l0/ 64-7 / 66)- c/o W3HNK.
,'; '\20\11 11 - Via K4ISV.
9K2C\- Via K9CSM, RI. I, Box 86, Monee,

III. 60449.
9K2r.1I- To K9CSM .
9K2r.r.- c/ o K9CSM.
9 U5r.H - To ON5TO, Edward de Jansstraat 30,

Sint-Andries, Belgium.
9 U5HII - c/ o ON5TO.
9"IOI-Via K9CSM, Rt. I , Box 86, Monee, III.

60449 .
')VIOX- To K9CS~1.

9Y-I"V-Via WA5WBK.
FR7ZL advises that allhough he is now behind
o n QSLs from his T romelin trip, he is working
on them and expects to catch up soon.

73, John, K411 F
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Poromp [from page I S]

fuse designers sure are -ma king progress. An­
other advantage of the paramp is its immense
gain. sufficiently high to mask the noise of
almost any poor converter that follows it and
finally. when used with a circulator. it is
amazingly uncritical.

Although thi s article describes a 432 mc
paramp, the same design will work well at
1296 me and 2300 mc by using a quarter
wave stripline transformer from 50 ohm
down to the divide impedance of 10 ohms or
SQ, and then using a length of line to resonate
out the diode capacita nce . The appropriate
pump and idler cavity dimensions described
in the January 1961 QST article by Troet-

73. Allen Kat z-K2UYH

Parks 432-2 converter and TIM 10 preampli­
fier fed into a Drake R4B.

Jud, K2CBA. runs 600 watls output from
a 72 13. His antenna is an array of 16 6 ele­
ment yagis at a height of 80 fee t and was
described in this column several months ago.
For receiving Jud uses a homcbrew tran­
sistorized conve rter into a 5114.

AI was alerted to the ope ning early in the
evening by the reception of exceptionally
strong signa ls from III. and Ohio- " but never
expected anything like th is!" Around 12
Midnight he heard VE3DKW and K2ACO
in Lockport. N.Y. coming through with good
signa l strength. He worked both of these sta­
tions a short time later along with W2CEH
near Rochester. N.Y. T hen he heard Jud,
K2CBA coming through with an 5-9 signal
strength.

Jud came home from work at about 12
Midnight an d th rew his automatic keyer on
to the West as usual. When he threw it off
some 20 minutes later he was greatly sur­
prised to hear W9WCD fro m Chicago calling
him. After he finished wit h George. there was
WllDRL calling him. AI's signals were so
strong that Jud switched to phone to com­
plete the 050.

Conditions on 432 me during this open­
ing corresponded very closely to that of 144
me. Many more states could have been
worked on 432 me had there bee n more
activity on the band . Watch 2 meters and the
u.h .f. TV channels for hin ts of 432 mc tropo
openings. This opening leaves little question
that during extended tropo conditions sta­
l ions can he worked on 432 me over equi­
valent distan ces to that provided by two
meters.

GET YOUR NEW
ISSUES NOW!

Over 290,000 QTHs in
the U.S. edition $7.95
Over 140.000 QTHs in

the OX edition $4.95

NEW EDITI ON EVERY,
MARCH 1 - SEPT. 1

JUNE 1 - DEC. 1

RADIO AMATEUR 116 k
~

ca DD INC.

Depl. C. 925 Sherwood Drive
lake Bluff. III 60044

PLEASE include yo ur

ZIP co d e n umber on

all correspondence **

These valuable EXTRA teatures included In both editlons!
• QSl Manal'" Around Ihe • Rad io Amateurs' 'r.fir,!

World! by Counlri.s!
• Census of Radio Amateurs _ I .R .R.L. Phonetic Alphabetl

tbrnchout tile world ! w '
• h di, Amateurs' license • hen 10 Bu,.

Class! • Great Circle Bearinl 5!
• World 'reli. Map! • International Posl.1
• Int.rnational Radio Information!

Ama teur Prefi lu • Plus much more!
See your favorite deal er or order direct (.dd 25¢ for mai lina
In U.S., Possessions & Canada. Elsewhere add SOC).

WRITE FOR
FREE

BROClltJR£!
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-ORDER
Amateur FT-243
CRYSTALS

Your d ea l er h as a new, f as t . d i rect ­
factory ZIP Crystal Purchase Certificate
that en ab les you to get the Amateur
Controlled Quality Crystals you want
mailed direct to you promptly . Ask
about it .

f ormerly t exes Cr ystals

.-,.:;tRlSm._'
"..--'''._.­.__.,-._-­--'-_.l ClRl1flu,n

\

..

,.

---
"

-
~..

1000 Crystal Drive

4117 W. Jefferson Blvd.

DI VISION O F
WH ITEHALL
ElECTRON ICS
CO RPO RATIO N

Fort Mvers. Florida 33901

los Angeles. California 90016

schel and Hcurer can be used." The ci rcu­
lator for 1296 and 2300 mc range are also
available in the less than S/l 00 class."

Summary
The first rule, then. in buildi ng a paramp

at 43 2. 1296 or 2300 mc is to use a circu­
lato r. T he circulator, being a non-reciprocal
network, couples the signal into the diode.
say from port I or port 2, but directs the
output signal to port 3. The inherent isolat ion
between the input and output ports makes
the a mplifier stable for high (or changing)
antenna and converted mismatches. The re­
suit is a stable. ult ra low noise paramp that
is infini te ly easier to tune up. In closin g, a
word about noise generato rs at 432 me. My
home made 5722 temperature limited diode
is not too reli able and I doubt that many are.
The only method I have really had faith in is
sun noise as received on my 15 foot dish. My
2N3399 transistor preamp that was measur­
ing a 3 db n.f. yielded a I db noise rise ofT
the sun. The paramp yields a 7 db noise rise.

•h~r impressive. _

- ,--:-:-:--=:-::-::::-:-..,---------::-:~~
6Melabs, 3300 Willview Avenue, Palo Alto,
California 94304.

See pa ge 110 fo r Ne w Reader Se rvice

Back Issues
Back issues of CQ are available fro m our Ctr­
culation Department. Issues in the current
year sell for face value (.75) a nd all others in
stock are one dollar each, postpaid. If the
issue is no longer in stock. photo copies of
specific art icles are available at one dollar
each. Preferably, the entire issue will be sent.
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AMATEUR ELECTRONIC SUPPLY
RECONDITIONED HAM EQUIPMENT

* 10 Do' Free Triol ILose onl, Shippin, Char,es) * 30 Do' Guarant.. * Full Credit Within 6 Months on Hi,her

Priced Ne. Equipment * EZ Terms-Co..enient REVOLVING CHARGE Po,ment Pion * Order Direct from this Ad !

TI•• 'Uml Ion.d b. lo.. a,. b. an d-n and cl"y Ih. fu ll m.... u•• cIUf.n N. .. E~,p·

m....1 "' ..., anl y Som. Il.ml h..... br on d'lplay. bUI fl\O ll "' . Faclory Sr.I ..,
NOTE: No "ad.-.nl can be acc.ptrd on th e clOI.-OUI " ....., "",0_ brIo...

SX-I IO Rece.ver " HiIi -16 No... tee 200 Xc...r 2l?
SX· II S RKI!""'I!'I' 26' Tran~e, ...er " AC-200 AC Sup "SX·111 RK'!'I ...er '" HW-]O (T"'o'e'l 39
SX· I46 Recer ... 1!'I' '89 GP-II DC Supp ly s P&.
R·46B ~altl!'l' • VHF-I SeneC.l Il9

LA·«X)C L, near . '"
HT ·]M Xmtr ". HP-ll A( Supply 39 POLYTRONICS
HT ·] 1 Xmtr '" SB-600/HP-l] S< PC·l 2m Xc..., S 1 8~
HT ·"I L,near '" U1 -1 AC Supply 2S
HT ·"6 Xmt, m H[)..I S Patch "

RCA
SR·15O Xc..... '89 10-12 5" scope 39 WR·..98 RF Gen. 5 29
SR· 160 XCYf ,••

JOHNSON RME
SR,"2 2m Xc..., "' 690Cl Recer...er '1 49
SR,"2A 2m Xc..., ". Ad"'l!'fIturer . 2S
SR·<46 6m Xc..... •• Valiant II ". SSE

HA·26 2-60'1 VFO "
Aud,o Ampl,t 'l!'r .. S8-H Xc ..., '189

In ...ader 2'00 m SBI -VOX "HN1t1ARLUND In...ader 2QOO o s 581 -XC Cal'b_ Il
HQ-l olIS( Rec ".. 6 N2 VHF Xmtr as S8-] olI Xc..... '89
HQ-15O RK ". 6 N2 VFO " SU 'HQ-110 RK ,.. 6 N 2 Con... (28-JJI 3'1
H().11OAC (rac kl '" Phone P <ltdl

S" ·I-40 Xc..., . "IS SW·2«l Xc..... ,••H().17QAC gee ll9 KWAmp ... / dI!' s lr.
H(). 110AN HF 119 (store p,ck·up) S7S

II1AC AC Sup 59
HQ- 110AC/ VH F '89 ..00 XC", '"
HQ- 180 Rec ll9 KNI GHT 410C VFO ss
HQ-1 80C Ret: ,.. V·4.. VFO • 17 JSO Xc ..., (ead y) ".
HQ-1 80A Rec 119 TR-I 06 60'1 Xc..., 89 JSQ XCYf (Ial l!') ' 89
$.-200 ~al...:r IS V-1 07 VHF VFQ " ]SOC Xcvr ns
HX·5O Xmtr 'IS

T-11S 6/ IOm Lin IS SW·II7C AC Sup IS
HXl-1 Linear m L AK ESHO RE SOD Xcvr ".

P--4OOGG Linear S 89 SOOC Xc..... 189
HEATHKIT 117XC AC Sup 80
GR-64 Rl!'<e' '''1!'I' 5 39 LINEAR SYSTB15 1+117 OCSup '0058-lOO RKel'tll"f llS LSA-] Linear . " 22 VFO Adaptor "SB-101 Receiver ,.. 500-12 DC Sup .. VOX-I "XC·2 2m Conv, rs 2SO AC Supply 39 250 6m Xc..., '"58A·]00-3 (on ... . rs 35G-1 2 DC Sup •• TV·l 2m X...e rt ee llS
H1 ·1 Xmtr " <tOO Century DC lS
TX·I Xmt' "'

T M C

SB· IO SSB Adapto, 1S NATIONAL GP R·90 Recervee S219

HX-IO Xmtr ". NC-] OO Recer...er Sl olI9 TAPETDNE
HX·20 Xmtr '" NC-lO] Recerve' 239 XC-SON (30- ] ") s zs
HX·]O 60'1 Xmtr I7S NC-] OO-C6 con ... . " TEKTRONIX
HA·20 60'1 llnear " VFO-62 " S<' Scope 51250
HW·IO 6m Xc"'" ". NT$.-2 Speakl!'l' 11
HW·12 75m Xc..... .. X(U· JJ ] Cahb. "

TRANSCOH

58-110 6m Xc..... ,., NCX·] Xc ..., ,•• 58T-] Xc..... "..
58-1 lOA Xc...r ", NCX-5 Xc..... 119

58A-] AC!Spk, . "58-401 Xmtr ,., NCX·5 Mir. II '89 UTICA
58-610 Sc.1nalyzl!'I' 119 NCXA AC SuWly IS 650 Xc..... / VFO ...
VF·I VFO " VX-SO I q,1!'fTl . VFO 125 650A Xc..... / v FO "

Ih,. "'0 '11'
5195 W, )5

lI e l _ NO"
" 00 , 1"l

20 "
~') )1<;

lie , NO"
$1 43 , 8't

" ") ') I7

11. • • , "0­
1 ' 5145

295 245
295 14S

It•• " OW
l "'l l S.. ..

"'"

It." "10'11'
C R S I 4 1 59
C R 60 45

lS
CR H II
Cit 50 n

It .,_"10'11'
NO lJ5' U 5'
N O 75 60
N O 110 90
NO m m
N O 95 15
N O 1675 1115

SWAN
45 s.. n. C R
TV·l T h 't1 4Mcl
TV·2 T' ' ' • • (SO Mc \

TE L REX BEAMS
I(lM-J09 J . 1. 11)00 B.. _

"""..2. , ..I. "" 12. boo""\
:lJ'1-J8"t1 J8 .. I . }m 14) ' _.
lM· 1528 15 pl, l "'c 28 boom, ' 5

... 0 : "IP" Do w' a,
C II; = C......... . ' lIeu" n l un · ..u<l l

I'IOSLET
TA-H 1 .1 .• T•• · Band
TA-HJ' . nOll ... tl
T A-401( 4l)oI Con". ~ ' I
Tw.)x 10 , 40.~ AnI
T0-1 «l & lIll<oo Do POI.

NATION AL
NCX· 200 I o- IOM Xc ... ,

AC· 200 AC ""1,
NC XA AC ""Iy

NCX-SOO ICHOm XC".
AC·SOO AC .... pply

HRQ-SOO Rec. , • • ,

"
""

..
.,
"20

'"

It_" NO.
1 190 1I l9.. ,... ,.

110 19

.. "45 ) 4

",

CO ALAIt'f
[lAC· JS 0..1 Con wl.
!>C·)S ..... ao ...
}OOO l,n ..at '" ....,.,t,

I F ac lO<y Sra" 'h

MOSl EY
,, ') 80- 10.0. v ..." • • 1
V-) :lQ- tOm " p,,, ca '
RV . Ro; Roo t M,( .. ,

" ,
lK·}OOO l ...... INOI

EICO
15) T.an u ... v... . _fI
751 AC Supply . 1,,1
7S1 DC ,.,.y -''' I
151 DC ",,1, . .. ,...d
110 T "'.II .., . " '1
111 VFO · ...1
HFT·90 FM Tun _,I

E·)A M..,a l co v 10' abO.....
5T.91 FM S, ..,O'<l Tun.., . ..

. .."_d
10SO Ball y El ,m,na,o . ~

Ch. , "" "
51' VQM - _ "
516 VCJ'1 · .." ..d

AM ECO 416 A( Suppl~ " ClOBEIGALAXY/ WRl
CB-6 Corl ... O·l lj S 17 SS Booster 39 Klnl SOOA Xmtr 5225
CB-.6 CooY(18-)OJ " Apollo llnu, ". SB-115 sse Xmtr "eN-SO (0..... 11 4·18) 19 COLLI NS 7S~ VFO "(N., .... (1 4-181 " 15...·2 R« e,ve!' n l 9 Gal...., 300 Xc ...I' '"P V·SO Preamp • 75A·.. l s,eI' '6011 '"

PSA·300 AC Sup 39
PS-I AC SuP9l y 8 15A·.. (s.er .OI S9) 399 G-3OO DC Supply "(Sa ~Irctor box s 75A.4Iser .• 4244) 425 Galax, III Xc..., ,..
TX·86 T'ansm,uer 29 7SA·" (seI' .II' SI62) +49 Galax, V Xc.... ll9
IX-61 VHF Xmu 109 Speake-q ,, !, " 2. Al l 9 Gala.y V Mk II '"62 1 VFO 39 Kwt+2 Xcvr .89 Gala x, V HI< III '"R·S Recei ver 39 ]510·1 Mount "

A.C·3S AC Supply 6S
AZTEC S1 6F· 2 A( Supply 115 AC-«lO AC Supply 75

876 DC Supply " ' 516E·1 28... Supply 95 RX-2 $p«ial VFO S9... MP·, OCSupply "'
5(·]5 !)puke. "IJM.I ModulatOl' IS

51 00 Xmtr " . R. L. DR AKE F· ] 3OOC)' . fd ler "6 100 S58 XmlJ lJ9 ]A RKe' ...er '1 59 RelKtor •51S8 Ad~lor '09 28 RKe' ...ee ,.. ReJK tor AC Supply olI
CEMUAL ELECT. 2CQ Combo "20A track mq ." 2NT Xmtr "

(;ONSET

f'1S.. olI ~aker Il (omm I 60'1 •••QT·I AnIHfl P • GC- IOS 2m Xc..... ,..
BC·olISS VFO 14 TR-] Xc..., ,..
IOOV Xmtr '"

AC-] AC Supply ' S 2. 60'1 VFO III 39

200V Xmt' 199 DC-] DC Supply " 6m Linear II "RV-] Remote VFO olI9 6m Linear III 7S
CLEGG! TR-4 Xc..... <l9 G-5O XCYf ,••

SQU IRES-SANDERS AC-4 AC Supply 7S 911A AC Suppl y 39
n 'e' 2m Xc..., SI69 912A DC Supply 39
M 'er 6m Xc ..., ". Ha...,!, TR-] _ erecer-

Th,n Pak "9'9 'er 6m Xc..., •• (,lilly A-I . but dlant s G-71 Xmtr 39
Thor 6 IRF only) "

has~ corrosion G-71 A Xmtr ..
olI 17 AC Sup!Mod. 7S .m

6m 12... Con'tll"ner "olI18 DC Sup/Mod. 7S E.CD
Z e\lS VHF Xmu ". 730 Modulator ... HALLICRAFT ER5
Interceptor RK . m 75] SSB Xc..-r '" SX-62A Recer...erS I~

Intercl!' ptor B Rl!'c . ] ..9 751 AC Supply .. SX- IOO Recervee ".
Allband'!' r tunl!'l' •• ELDICO SX- IOI Hk III ' 39
Vl!'nus 60'1 Xmtr m EE·]A K'!'y l!'r ' 39 SX-101A gee ".
Use Handy Coupon - Order Direct from this Ad !

•••••••••••••••••••
• To: AMATEUR ELECTRONIC SUPPLY •
• 4818 IIest Fond du Lac AYenue •
• Milwaukee.llisconsin 53216 •

• Ship me the following Rea>ndilioned ElJl ipment: •
. I'" I R S T •

• C HOICE •

• SECOND I
•

CH OI CE •
HI'" ANY )• •I THIRD •

•
CHO i CE •
H I'" ANY )

AMATEUR ELECTRONIC SUPPLY
48 28 _ Fon d du l.c A... e . M, I.....kite . 1'1 ' $ 5)116 · phone (olI lol1j oll oll ]· olI200
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65.00
75.00
65.00
75.00

8.00
6.00

115.00
140.00

Purcha se an y new Swan tr an sce iver' or
linear at the regul ar pr ice wit h no trade-in
and you ma y take a 550 .00 Cred it tow ar d
the purcha se or an)' other merchandis e .

SWAN 250 Cr, n.t 80-IOm AC/DC (SSO aonu.) s435.oo
SWAN no Deluae Cn net ~ S 50 Bonus) 525 .00
SWAN 350C SO·IOm Transc eiv er (S50 Bonus) 420.00
SWAN 500C SO·IOm - Deluxe .. (S50 Bonus) 565.00
SWAN 250C 6m Transceiver... . . (S50 Bonus) 450.00

NS·I 6m Noise Silencer . . . . . . . 36.00
TV·2B 2m Tran svetter ( speci fy 14 or 50 Mc i f) 350 .00
Mark II SO -10m Linear - w/tu bes (SSO Bonus) 395 .00
Mark 6B 6m Linear - wI tu bes .. (SSO Bonus) 395 .00
Power Supply for Mark 1I & 6 B 265 .00

11 7 XC AC Supply w/spk r. in cab ine t 105.00
14- 117 12v DC Supply w/ Cable 130 .00
5 10X MARS Osci llator - less crys ta ls . . 55.00
50S Full Coverage VFO . . . . . . .. . . . . . . . . .. 145.00
210 6 Meter VFO 120.00
VX·II Plu , -in VFO 35.00
100kc Calibrator (or 350 19 .50
100kc Calibrator kit for 3SDC only . . . . 19 .50
SOOkc Calibrator kit for 250 or 2S0 C . . . . . . . . 19.50
FP-I Phone Patch 4S.00
AF·SOO Audio F ilter . . 2S .00
45 Swantenna - man ual . . 65 .00
55 Swantenna - remote con tro l . . . . . . . . . . . . 95.00
Custom Contour Bumper Moun t . . . . . . . . . . . . . 24.95
Kwlk-en Antenna Connector . . . . . . . . . . . . . . . 3.25
Universal Mobil e Mounting kit . ... . . . . . . . . . . 12.00

NOTE : Above are listed the ·Standard . Everyday·
Swan Products - Below are Ii sted some special
purpose items:
14e 12'1' DC Modu le/cabl e S
14CP As above . but Pos itive Ground .
11 7 X Bas ic 117'1' AC Supply ONLY .
BOX Basic 230'1' AC Supp ly OHL Y .
117 or 2JOvac Line Cord ( s pec ify) .
S' Cable w/plug (Supply to Transceiver) .
2JOXC 230'1' AC Supply. speaker. cabinet .
14-230 12'1' DC Supply w/230v Basic .

SWAN -HORNET ANTENNAS
TB·IOOO·4 4·element 1000 watt cont inuous . . $159 .00
T8·1000·3 j -el ement 1000 watt con t inuous . . 129 .00
T8·750-3 j -el enent 750 watt continuou s .. . . 109.00

AMATEUR ELECTRONIC SUPPLY
4828 W. Fond du Lac Ave .; Milwaukee . Wis . 53216

Phon. (41 4) 442-4200
STORE HOURS: Mon & Fr i · 9 am to 9 pm. Tue•. W.d &
Thur • • 9 am t o 5:30 pm . Sat • 9 am to ] pm

See page 11 0 for New Reader Service

WARNING
?Iease ignore the picture to the left - because
it is 01 a standard Cy gnet Model 260. The
purpose of this ad is to te ll you about the new
Deluxe Cygnet Model 270. of which a photo­
graph was not available to us at the time this
ad was prepared . The new 270 will be similar
to the 260. but with the following addi t ional
features :

C-F Networks F i lter (same as i s in 500C).
100kc crysta l c ali brator. Dial set contro l.
5 Meter and Transm i t Meteri ng. AGC and A L e.
AF and RF gain control s . Sideband se lector .
H ie. gain and Carri er Balance panel controls .
H ie. Jack on panel. Vox socket provid ing for
plug-in of VX-2 accessory.

The Amateur Net price of the 270 wi l l be 5525.
and the factory says that ini ti al del i ver ies will
begin in earl y September. Since Amateur E lec­
tronic Suppl y is one of Swan's largest distrib­
utors. as usual . we wi ll be able to offer earl y
deliveri es. Order Now! ... and be the first in
your nei ghborhood to have one.

The improved 260, which now features increased
(and variabl e) mic gain i s normally in stock for
immed iate del ivery . NOTE : After Oct. I, mics
will not be furn ished with the 260.

The hi gher pri ces shown in this ad on the 500C.
250C. TV-2 B. 5 10X and 508 were effect ive
August 15. 1969 .
•••••••••••••••••••
• To: AMATEUR ELECTRONIC SUPPLY •
• 4828 "est Fond du Lac Avenue •
• Mi lwaukee. " iscons in S3216 •

• I am Interested In the follOWing new equ ipment: •

• •• •• l nave the follOWing to trade: (wnat's your dea l?) •

• •• •• ShI p me the fol lOWing New Ecu tpment . •

• •• •
• I enclose S • I wil l pay balance ( If any) •

: 0 COD11Q', ceposm 0 Revotvmg Charge Plan :

. Na~ •

• •• Address •

• •• C'~ •

• Siale l,p •
• 0 Send Reconditioned Equipment Bulletin •

•••••••••••••••••••
September, 1969 • CO • 93
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Ie Keye. [from page 51]

circuit's immunity to spurious voltages such
as induced r. f. voltages or poor line
regulati on .

The cost of DTL and TTL units is not
signifi ca ntly more than their RT L counter­
parts and there is the added advantage of
there being a grea ter range of functions a nd
functi on groupings available. A word of
warni ng. DTL and TTL can be used together
bu t RTL can be used with neither of them.

First the condition of certain parts of the
circui t during a quiescent (non-keyed) period
will be described. Normally Q and T on both
DOT I and DASH I will be at "0" a nd So will
be at ' I: The outputs of both DOT SET and
DASH SET will both also be 'I ' and the in­
puts to both J terminals and DOT II and
DASH II will be '0: The Q terminals of both
the latter flip fl ops will also be 'I' a nd thus
the output line will rest at '0:

A dot or dash is genera ted by grouping
(i.e. applying a '0' to) the So terminal of DOT
I or DASH 1 respectively through an O R gate.
Assuming the keying action has just com­
menced. this makes the Q of the particular
flip flop change from '0' to a ' I : Considering
for the present the generation of a dot on ly
then the '0' on Q of DOT I will go to ' I ' and
from the trut h table (Table I) we see that the
DOT SET output goes to a zero . T his output
change performs three functio ns; first the
pulse generator is turned on, secondly.
through DOT KEY the DOT II flip flop is
actuated and on receipt of a 'J' to '0' trans­
ition on T of DOT II the Q of that same flip
fl op changes slate. This causes the output line
to rise to "l ' and the relay circuit is operated.

The th ird operation performed by the DOT
SET going to '0' is to actua te the DOT RE·
SET gate. T his is best understood by referring
to the timing diagram in fig. 4.

In fig. 4 the effect of the propagat ion delay
th rough each ga te has been exaggerated for
the sake of clari ty: in real ity the delay of a
ga te is typically nanoseconds. F igure 4 shows
how by putting a '0' on DOT RESET (input
I ) the clock input (n fo llows the output
waveform and thus the DOT I flip flop is not
rese t until the output pulse is completed.
When DOT I has been reset Q on DOT I
returns to '0' thus allowing DOT I to be set
again by grounding or the continued ground­
ing of So. However. the propagati on delay of
the O R gate at So and the flip flop itself is
sufficently lon g that should the DASH I flip

ONLY $26.95 LIST

KDRECT·A-liNE
MODEL 50·150

Ca pacity 300-500 Watts
Sizi SIJ:z " x)Hl 21/c "

Weil ht 3 Ibs.
Other Models up to

1500 Watts

GET MORE OUTPUT
from your HAM or CB RIG!
with "KORECT·A·L1NE" by Terado

For More Inform ation, Write

A.C. LINE MONITOR·REGULATOR
COM PENSATES FOR LOW OR CHANGING LI NE
VO LTAG E WHICH MAY BE RE DUCING YOU R
TRANSCEIVER OUTPUT.

• Positive Action. Six­
Position Switch for
Finger Tip Control

• Accurate. Easy-to­
Read. Edge View
Meter

• Will Increase I llV
AC Line Vol tage to
140V If Needed

• Will Decrease Il l V
AC Line Voltage to
80V for Test
Purposes

• Easy. Plug-in Instal­
lation, Convenient
Mounting Bracket
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WHAT'S NEW?? 550 BIG WATTS!
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The ;\'ew Galax,- The Powerful ~ew Galax,-
wurrmeter/ Antenna Selector GT-550 TRA:\"SCEI VEH

The Heaurifrrl, :\Iatchinl:
Galax,: S pea ke r Con-ole

30-60-90 DAYS IS THE SAME AS CASH WITH US AND UP TO 3 YEAR-TERMS ARE
AVAILABLE AT THE LOWEST RAT ES . .. (CASH IS NOT CHEAPER!)

OPEN MONDAY THRU FRIDAY -'TIL 9:00 P.M.-SATURDAY-TIL 5:00 P.M.

•
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FREE TOWERS

L & S wants to say thanks for

the terrific response you Hams

have ol Iave gIven us .. . .

We want to cont inue doing busi­

ness with you , and we hope

you will soon dec ide to make

L & S ELEC tronics your head­

quartersl

Read this flyer through .. .

thorough ly and see what we

have to offer. It was designed

especially with you in mind.

YES . .. THAT IS CORRECT! A FR EE 40 FT. HAM TOWER WITH THE PURCASE OF ANY
FOLLOWING COMBINATION:

GALAXY GT-550-AC-400-REMOTE VFO OR RF CONSOLE SPEAKER

Call , or write to John Linton, W8DKI, or Pete Smith, WA8PZA

The hams that have the answer to your questions with 15 years of amateur sales
between us, and many active hours on the air.
We sell New and recondit ioned gear, and all of the popular accessories.

L & S Electronics
•
•

Electronic Supplies · Ham » CB • Hi-Fi » TV

17813 E UCLID AVENUE CLEVELAND, OHIO 44112
PHONE (216) 486-7330

See page 110 for New Reader Service September, 1969 • CQ • 95



, Dependable operation
, Rugged Elmoc 3 .1000%
• Instant Transmit' Ale
• Fast Band Sw itching
, Easy load and Tun e
, Real Sig nal Impa ct

BTl LK·2000 ' " '0'
maximum le g al a mateu r
Input ... S5a, CW. RTTY.
Price ..•. $ 7 9 5 0 0

BTl LK·2000HD " ,
For heavy duty applica ­
tion s such a s MARS, high
power RTTY and SS!.
Price . ... $ 8 9 5 0 0

In AMATlU_ DIVISION

Hafstrom Technical Products
4616 Santa Fe , San Diego, Ca. 92109

96 • CO • Septembe r, 1969

flop ha ve been set while th e original dot was
being formed then the transition of Q on
DOT I from '" to '0' will make the output of
DOT SET change from '0' to 'I.' This in turn
allows the DASH SET output to drop to a '0'
thus holding DOT SET off and ac tua ting both
the J input on DASH" as well as sta rting up
th e pul se gene ra tor.

A dash is formed by usi ng th e NAND ga te
to perform negative logic. i.e. act like a NOR

gate . The reason for the inverter between the
Q output of DOT II and th e N AND ga te is that
th e DOT" output must go to '0 ' before the
DASH II nip nap can toggle. Th is prod uces a
very short period (a few nanoseconds) during
wh ich the o utput drops to '0: as shown in fi g.
5. whi ch due to the inertia of the rel ay
should have no a pparent ill-effects. If how­
ever. this short pulse were allowed to remain
in the system. it would tend 10 reset the
DASH I nip fl op after the time required fo r
a dot only. Th is is obviously undesirable a nd
the inverter is introduced as a delay cleme nt
only. giving th e DASH " nip flop time to
toggle and ensuring th at the DASH I nip nap
is reset at the end of a dash only.

Practical Considerations
The \...'hole circu it is mo unted on ~I piece of

Vector board. type 126M 76/ 0 32 measuring
5% " x 4". The 6. 3 volt transformer was
used for size reasons o nly and if a larger en­
closure is used . a 12.6 volt transformer and
a bridge rect ifier wo uld he a better choice
th an the (,,) volt job wi th a voltage doubler.

The reed relay is a rather expen sive P & B.
type No. JFI 045. It was chosen for its IOVA
co ntac t ratings. an insurancee policy against
abuse.

As lo ng as the Vee and ground connections
are made correctly, to pins 14 and 7 respec­
tively. the integrated circui ts wi ll prove very
tolerant of miswiring- but not of excess volts:
Vee should never exceed the 5.5 vo lts max i­
mum ratin g.

If NOR gates are available instead of the OR

gates shown in fig. 3. then the circui t modi ­
fi cation shown in fig. 6 will work eq ually
well.

Conclusions
In designing the keyer every effort was

made to minimize the total number o f inte­
grated circuits. Conside ration of avai lable
integrated circuits suggests that the minimum
num ber of integra ted circuits has bee n used
consistent with the requ irements of the kcycr.

•
See pa g e 11 0 fo r New Reader Se rvice
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Contest Calendar [from page 70]

had not seen in over 30 years. At SI. Croix
it was Herb, KY4FZ who picked us up and
gave us a tour of the island . At o ur last port
of call, SI. T homas, we finall y go t to meet
" O X H all of F ame" D ick Spenceley, KY­
4AA and spent a couple of pleasant hours
with D ick and his wife Anna. We stopped at
the Post Office o n our way back and got to
see famous Box 403.

Nothing beats a n " eye-ball" QSO with
fri p"...J - you have contacted over the years.
and we hope to have more of them.

73 for now, F rank, WI WY

MARCO Meeting [from page 32 )

son, K8WYP, and to Bill Sprague, WA6­
e RN. whose drea m and perseverance made
MARCO possible. The even ing ended with
a slide presentat ion by O rin Q. Flint, M.D.,
F .I .C.S., WA2WA U o n an African safa ri he
took with his fa mily early in 1969.

Two fi nal notes before we conclude th is
article. First. a note of recogni tion to Mr.
Joseph J . Boris who extended m y invi ta tion
and to the obviously long hours he puts in

Washington, D.C,
T he annual hamfcst for the Washington, D.C.

metropolitan area sponsored by the Federation
For A mateur Rad io, will be a t the Gaithe rsburg
Fairgrounds in Faithcrsburg, Maryland, on
Sunday, Septe mber 2 1st, from 1000 until 1700
hours.

Announcements [from page 101

mation fro m John Shafer, K0GZG , 303-443·
5073.

Andover, Mass . p

The New England DXCC will hold their an­
nual mee ting Saturday, October 4. 1969 at
Valle's Steak House, Route 93 at River Road,
Andover , Mass. Dinner will be $7.75 per person.
For reservations contact (a nd make checks pay­
able to): Robert A. Wall ace, WI HH, Chairman,
146 Westford Street , Chelmsford, Mass, 0 1824.

Rome, Georgia
T he Northwest Georgia A mate ur Radio Club

will ho ld th e ann ua l Rome Hamfest Sunday.
October 5, 1969 at the Glen Hollow Youth
Camp, Rome Georgia. Talk in on 3950, 146.94
f. rn ., or 146.34 / .94 f.m . repeater. G ood food ;
good fellowship; fi ne door prizes

Boy Scout Jamboree
The 12th Jamboree-on-the-Air will take place

over the weekend of the 18th a nd 19th of Oc­
tober 1969. Starting time will be 0001 GMT on
Saturday and will end 2359 GMT on Sunday. Full
details next month.

*

$77.73Two Elements
Extra Elements $45.00 ea.

Price is F.O.B. Winnipeg.
INCLUDES U.S. Customs Duty.

o Burnett Avenue, Winnipeg 16. Manitoba, Canada.

Get a maximim structural strength with low
weight, using our "Tridetic" arms.

GEM-QUAD F IBRE - G LA S S
ANTENNA FOR 10. 15, and 20 METERS.

KIT COMPLETE WITH
• SPIDER
• ARMS
• WIRE
• BALUN KIT
• BOOM WHERE NEEDED

W IN N I:K O F \I A:" ITO HA IlES II;N
INS IIII ' II ' ,\ Wi\ RIl 01" F XCF I.I ENCF
Buy two elements now - a th ird and fo urth
may be added later with little effort.

Enjoy up to 8 db forward gain on DX. with a
25 db back to front ratio and excellent side
discrimination.

• AVAILABLE NOW FROM

~=-:-:--:-:--=-

PLEASE include your

* ZIP code number on

all correspondence
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[to be continued ]

See page 110 for New Reader Service

6 Meter Statian IIrol/l page 40]

signal levels and prevent over-driving of the
circuitry or excessive volume level changes
in the output. The stage presents no wiring
problems and will not be tested unti l the
converter is wired. A 12BA6 should be put
in the socket. however.

Stage V :\ is the converter. Its function is
to convert incoming signals in the range of
550 to 1500 kc to 455 kc. This tube actually
performs a dual function . Grids I and 2 and
the cathode act as a triode oscillator with the
freq uency of osci llation heing determ ined hy
C 18 and 1'1 while the re ma inder of the tube
acts as a mixer . Therefore. when the incom­
ing signal is present on grid 3. it combi nes
with the local osci lla tor signal. and the plate
ci rc uit produces the sum and di fference of
the two signals as we ll as each one indepcn­
dcntly. Since i. f. transfo rmer 1'~ is in ser ies
with the plate and since it is a tuned to the
difference frequency. only the difference
frequency is fed 10 the i.f. amplifie r.

This stage should he wired ca refully ob­
servi ng the proper terminal connections.
supplied by the manufacturer. fo r the oscil­
lator coil and i.f. tra nsformer. After the stage
is wired and all tubes are in their proper
sockets. the entire tunable portion of the re­
ceiver can be tested. Up to this point. we have
construc ted what is basically a broadcast
band supe rheterodyne receiver with a few
ex tra frills . Actual signa ls in the broadcast
band will. therefore, be used for testing. To
pick up these signals. attach a 12 inch piece
of hookup wire to pin 7 of the 12BE6. apply
power. and slowly tunc the variable capac­
itor through its range. If everything has been
properly wired. broadcast stations will he
received and the receiver will be ready for
its initial alignment.

In Part II we will cover the alignment of
this port ion of the receiver. the construction
of the 6 meter fro nt end and the complete
transmitter.

preparing the M A RCO Bulletin and for
making the meet ing a success. T he closing
note is to urge all of those eligible for me m­
bership and who arc interested in jo ining this
organization to contact: Will iam L Sprague.
M.D.. WA6C RN. Secretary. MA RCO. 433
North 41h Street. Montebello, California
90640. •

5tgnal/one
,

ENDORSED BY THOUSANDSI
Til' ,..tl uet. ... ' 1l 1l e.d, ' , ull.. lItulll1
t"n th, pl.", of III ao,ra tor ·ln ltrutlor a nd
eDllolN If1J'OII' to tu,n and mllteT rode .Ilb­
out fur ther I lill tance. TbolUandi of ecee. ..•
rul oooraton ha•• " . ('(lul , ed t he eodo" .lth tbe llllu ucto,rlllll 8)'1 ­
I.. . W,U. I.OdU (01' full partl tulan and COIIunl ..nt ren tal plan,.

EASY TO LEARN CODE

Hickory Stick Signs
Custom Magnetic Car Signs

LACONIA
N.H. 03246

Display your Call
w ith a qu al ity
magnetic sign .
No painting-no
damage to car.
Will not blow off!
Made of high
quality cycolac with magnetic tape
molded in. Size approx. 3" x 13".
Red, black, blue, green or orange
letters on white backg round. $4.95
plus postage and C. O. D. Prepaid
orders sent post paid. Other sizes
and spec ial cuts availab le. Send
drawing fo r quote. Clubs write for
group prices.

- O::-:LUJ.l
I746-C \\'ES I IlALMO RAL. C H ICAG O. ILL. 60640
4700-C Cren-huw Blvd .. l.o-, Angeles, Calif. 90043

100 • CO • September, 1969

It It t al)' aM plnaacl to lum Of IDCTU.I
tpHd lIMo mod.m ",.~lth In In, true t t , ra ,l .
Cell, T... 11.... ElttU"nt for the Mlll lUlt r or
I d n n«d . t udf'nl . A QUi ' • • prattlea) and do·
p"!dabl. mHbod. ",,,lIabl , tap•• f nN¥l bec lo ­
n., ' , ,Iplab'" to IJlllul m" u .... on , U t ub­
JKtI . 8tJ"'d, ran,,1 5 to 40 wr:\l . AI. ' 71 I'n d1.
1\0 QIUI. bftll hallo, , e1l4 to )'1HI.



The performance line ...
with a material difference!
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elrex_
PREFERRED AND SPECIFIED WDRLD ·WIDE BY
COMMUNICATION ENGINEERS AND ADVANCED AMATEURS
Don 't settle for anyth ing less than the Velj best! Use te trex Communica­
tion products - for long luti ng optimum performance and value!
FREE .. . Tech da ta and pricing catalogs describing off -the-shelf and cus­
tom-built antennas, sys tems . " Inverted-vee kits.. ,~ . towers, mono-poles
and rctabte " Berthas".
For commerc ial and military applicatio ns wri te for CM 69 •• • for amat eur
app lications write for Pl 69.

ASBURY PARI(,

IrlEW JERSEY 017 12, U.S.A.

PERSONALIZED ENGRAVING

Melal' • • l a p.l 10, - $1 .50 Melol,•• Tie Clip - $2.25
SEND FOR FREE CATALOG

ARNOLD'S ENGRAVING

ELECTRIC

ON-THE-AIR
SIGN

WITH CALL

WA2ZHA

Worlu on
110 VAC

$12.95

RADIO OFFICER
TRAINEES

A l imited number of open ings are .va i la~e to
men will ing to tr. in for the interesting and well ­
paid career of Marine R.dio Officer aboard U. S.
FI.g merchant vessel s. An F.C.C. 1st or 2nd Class
Commercia' Radiotelegraph license is requ ired.
These open ings will be particularl y appealing to
younger men who have completed the !;, mil itary
obl igations. Wr it e to The Radio Officers ' Union,
Room 1315, 225 West 34th Street. New York,
N.Y. 10001.

RIdgewood, N.Y. 11227

0 1967 Shure Brothers. Inc.

VARIABLE OUTPUT MICROPHONE
Shure Brothers. Inc.

222 H artrey Ave .
E vanston, Illinois 60204

• NEW! VARIABLE
OUTPUT LEVEL

• TRANSISTORIZED
Built-in two-transistor pream­
plifier and volume con trol
e nab les y ou t o attain, and
maintain 100% modulation­
provides additional audio gain!
Even com pensa tes for e q u ip­
ment that lacks sufficien t ga in
t o attain 100% m odulation .
Ult ra-reliable Controlled Mag­
neti c e lement with specia lly

t ailored response
i ns u res hi gh e st
"talk power". Ad­
j u stable h e ight.
s u pe r- r ugge d
" A rmo-D u r" case.
For AM , FM , S ide­
band , C B. Only
$29.70 net.

c ")
~
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meter circuit should be especially well insu­
lated from the chassis.

Summary
The HP-24 power supply, although de­

signed for a specific applicat ion, ac tually can
easily be used to power a number of different
linear amplifie r designs. In most cases, it can
supply not only the necessary plate, screen
and bias voltages but also the necessary fila­
ment voltages, such as if two 4 X 150 or 7094
tubes were wired in series to draw either 2.6
or 3.2 amperes fil ament current, respectively,
at 12 volts . Perhaps most especially, th e HP­
24 power supply, modified as described, will
prove uniquely useful for v.h.f. linears where
th e full benefits of care ful bias and screen
voltage regulati on ' arc most apparent. _

Propagation (from page 78 ]

Cen t ral 06·08 (I) 05·06 (I) 09-14 (1)
USA 08- 11 (2) 06-08 (2) 14.16 (2)

11.14 (4) 08·10 (I ) J 6· 18 (3)
14-1 6 (2) 10.1 2 (2) 18_22 (4)
16_17 (I) 12_14 (3) 22.00 (3)

14-16 (4) 00_04 (2)
16.1 8 (3) 04 -06 (3)
18-20 (2) 06-09 (2)
20. 22 (1)

HP-24 Modifications (from page 55]

with the basic 0-10 rna meter results in an
actual meter scale range of 0-1000 rna.

Construction
There is ample space for all of the com­

ponents needed to modify the power supply
within the original enclosure. The main
problem is not actually finding space for the
components but placing them so that they
can properly dissipate the required wattage
levels.

The photograph shows how an auxilia ry
piece of vectorboard was mounted next to
the original board in order to install the com­
ponents associated with the scree n voltage
circuit. Instead of a single 30K ohm resistor,
three 10K ohm resistors of the IRC-PW-IO
type were used in series. The individ ual re­
sistors cost no more than a single 50 wa tt
un it and allow for better heat dissipation by
virtue of their separate mounting in the
limited space available. Most of the cornpo­
nents associated with the bias voltage regu­
lator circuit a re mounted on the sa me piece
of vectorboard.

T he components fo r the metering circ uits,
if used, can be mounted on the perforated
cover of the power supply (us ing terminal
strips), except for the 10 ohm, 10 watt resistor
which is part of the plate/ screen current
measuring ci rcuit and which should be
mounted along with the power resistors. The
multiplier resistors associated with the volt-

W est ern
USA

07-09 (1)
09-11 (2)
11.14 (4)
14. 16 (3)
16_18 (2)
18-1 9 (1)

06· 07 (I)
07-09 (2)
09.14 (3)
14-1 7 (4)
17-19 (3)
19-22 (2)
22 _00 (I)

A LASK A

10- 15 (2)
15. 17 (3)
17_19 (4)
19-00 (3)
00 -02 (2)
02. 04 (1)
04 -06 (2)
06·08 (4)
08. 10 (3)

18. 20 (I)
20·22 (2)
22·01 (3)
01 · 03 (2)
03.04 (1)
21· 22 (1 ).
22. 00 (2)·
00-02 (1 ) .

18- 19 (I)
19· 20 (2)
20·02 (4)
02.04 (3)
04·05 (2)
Ofi-06 (1)
21.22 (1).
22-23 (2)·
23-02 (3)·
02-03 (2) '60
03-04 (I ) .
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10 15 .0 1,0/ 80
To : Meter8 M eters Meters Meter8

Ea ster n 18· 20 (1) 16. 18 ( I) 14.1 6 (I) 08-12 (I)
USA 20-23 (2) 18-22 (2) 21-23 (I)

23-00 (1) 22_01 (3) 23_00 (2)
01-02 (2) 00·02 (:'1)
02-03 (I ) 02-03 (2)

03. 04 (I)

Central 19.21 (1 ) 17.19 (1) 15_17 (1) 08·14 (1)
USA 21·00 (2) 19-22 (2) 21·23 (1)

00-02 ( I) 22-00 (3) 23 ·00 (2)
00_02 (4) 00·04 (3)
02· 03 (2) 04· 05 (2)
03-04 (1) 05· 07 (1 )

W est ern 20 · 22 (1) 18·21 (1) 16. 18 (1 ) 08-11 (I)
USA 22·00 (2) . 21 . 23 (2) 18· 20 (3) 11- 14 (2)

00_02 (3) 23 .02 (4) 20-00 (2) 14-16 (I)
02-03 (2) 02- 03 (3) 00- 02 (3) Il -14 (1) .
03 -0·1 (1) 03-05 (2) 02.04 (4)

05.06 ( I) 04-05 (3)
05-06 (2)
06.1 0 ( 1)

tTo con vert to Local Standard Tim e in A la s ka , S"Ub­
t r act 8 h ours in t he P acific Standard T ime Zone: 9
h ours in t h e Yukon Zone a nd 10 h ou rs in the Ala s kan
Stan dard T im e Zone. f rom the C)IT times sh ow n in
the Chart. GMT is fi h ou rs a hea d o f EST : 6 h ours ahea.d
o f CST: 7 h our s a hea d o f )IS T and IS h ou r s a head of
PST. For exa m p le , w h en it is 18 G:'ofT it is 13 or 1 1'. :'01 .
EST in NYC.
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Ham Shop
Advertbina: Rates: Non-commercial ads lot per
word includ ing abbreviations and addresses. Com­
mercial a nd organization ads. 35~ per won:!. "ln~
mum Chairce $2.00. No ad will be printed unlns
accom panied by full remittance . CSoslna: Date:
The 10th day in the second m onth preced ina date
o f publ icat ion. .

S ubscribeI' to CQ are e ntitled to one f ree
3-li ne ad per m o n t h. A d copy must be acc ompa n ­
ied by m a iling rabel from subsc riptio n copy o f CQ.

Becaus e the advertisers a nd equip ment con.
tatned in Ham Shop have not been investiga ted.
the publishers of CQ ca nnot vouch for the mer­
ch and ise li sted therein.

Direct All Correspond e nce & Cop y to: CQ Ham
Shop. 14 Vandervenle, Ave.. Port Washln«f:on,
LI .. N.Y. 11050.

H ELP FO RMER DXs B ECOME W; Write t o t he U .S.
Senate. Committee on Commerce. Wa s hingto n, D.C.,
u rg ing support f or Sen . Goldwater's S.J . Ros . 27.
Ex·Y02 BO.

FOR SALE: HW· 16 m in t cond ition . $9 5.00 . plus s hip.
p ing . R. B uchess, 120 7 Sundow n St reet , St rea to r,
Il l. 6 1364 .

FOR SALE: H om e b rew KW Xmitte r, 10·80 M . M an y
spa re pa rts . 'r-tvpe. Mod 15 Perf·Typ un it . URA·8
Freq shift Co nv. Pic k up only. G. Ireland, 10730
Ci rcle D rive, Dover , De.

WANTED: Heath AM·l antenna Imped a nce Mete r,
send pric e. wanted f i rst ca rd . E. A . Sjo land er, J r .,
119 7t h St reet . As h land . W ise. 54806_

COLLECTOR of o bsolete radio and wireless t ubes ,
WANT a ll k inds need not be work ing m ade p ri or to
1923 . W9 LGH , 610 Mo n roe Av e., River Fo rest , III.
60305.
WANTED: An inst ructog rap h o r ot he r code pract ice.
a udto-osc . machine with t apes - reasonable . P. J .
Tho rnton, P. O. Box 17, Pal m Desert, Cali f . 9 2260.

WANTED: H am t ransm itt ing and receiving ecces­
sooes. D . R. D roege , 28 1 Jenny La ne, Dayto n, Ohio
4 54 59 .

REPAIRS- M od i f icat io ns on a ll t ypes o f equ ipm ent.
Fo r d et ai ls writ e : Interst at e Electro n ic Service. P.O.
Box 71 , Pa rk Ridg e, New Jersey 076 56.
MUST SELL: HT37 A. 1sha pe $175, SBE-34 us ed less
t han 50 ho u rs . $2 50. ST·70 Eico St e reo amp . $1 00 . L.
Ki rschemann, BOI( 633 , Regent. N . Oak. 58650 .

FOR SALE: H atlicrafters SX· 146 rece iver wit h s peak .
e r, m int cond ition. $175.00. K3YMN , 2 185 Sampson
Street, Pittsb urg h, Pa . 1523 5.

FOR SALE OR TRADE: Kn ight signa l gene rato r m odel
KG·6 50. APX-6 f ront pa nel w /cavities, Raytheo n,
KQH·713 Mag netron w / p u lse tra nsfo rmer. E. A .
Sjolander , J r ., 119 7th St reet , W ., As hla nd , W ise.
54806.
WANTED: Rad io Rem i n iscences: A Ha lf Cent u ry by
Dr. A . Hoyt Tay lo r, K6 ICS, 94 18 Florence Ave.,
Downex, Ca l i f . 9024 1.

INTEGRATED CIRCUITS: New Fairchi ld M ic roLog ic ;
epoxy TO-S package. 900 buffer, 9 14 gat es, GOt each;
9 23 J·K fl ipflop, 90t each . Guaranteed. Add 1St
postage. HAL Devic es, BOI( 365C , Urbana, I llino is
61801.
NEED: Ke ntucky on 6 M . AM ? W rit e f or late evening
schedu le, If you ' re with in 300 m iles of Cincinnat i.
K4L1E, & WA4ZYN , 1742 Petersb u rg Rd ., Bur l ington ,
Ky . 4 100 5.

WANTED: 20DV with f actory l GO m ete r coils-W 2CVW,
13 Robert Circ le, So. Am boy , N .J. 0 8879 .

HOW MUCH MONEY DID YOU
THROW OUT LAST MONTH?

If you pa id for classified advert ising

in any amateur magazine you did just

that-threw out money. Why? Because

classified advert ising in CQ is FREE.
That's right , free! Regular CQ sub­

scribers may run up to three lines of

classif ied ads each and every month

absolute ly free by simply enclosing

the mai ling label from their CQ enve­

lope. You can save up to $30 a year

and more by taking advantage of this

f ree service. The other magazines
charge cash for the same service

and make no allowances fo r regular
subscribers.

So stop wasting hard-earned dollars.

Use the CQ class ified ad sect ion next

month and every month. It costs you
not a single penny.

THIS OFFER LIMITED TO
NON·COMMERCIAL ADS ONLY.
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fOR SALE: R.M .E. OB·23 p reset ect o r. Heath GO-1 25
Q.mult. Both excetl. condition-sell or swap for ?
L A. Sjolander. Jr.• 119 7th Street. W.• As hland ,
Wise. 54806.

te NOISE BLANKER f ro m M ay Ham Rad io. IF's to 2
Me . On b redboard . Details : WA6BVY. 26835 Ortega
D riv e, l os Al t os Hi lls , Calif. 94022 .

NC-2oo xcv r, pw r s upp ly, ma nual $280. HQ-170 rcvr,
m anua l, $1 3 5, WA 2FFZ, 18 6 West Av e., Pitma n , N .J.

TRADE: Sharp B & W portable TV, 12XI0XI 2, 120 sq .
in . sc ree n; fo r HW.1 6; or HW·30 a nd cash; or w hat
hav e yo u? W a nt R·394 IV receive r. Carey Coggins.
71 2 5 Hunt e rs Branch Dr ive. Atlanta . Ga . 30328.

S ELL: Q.S .T., CQ 73's mag azines, Send your re­
quirements . E. D. Guimares, Jr.• WAI BFD. 17 West
End Ave .• Middleboro , M ass . 0 2346.

FOR SALE: KWM·2A, $725. 31 2B·4, $125 both excel­
lent. RHodo m W4CRL 1410 Converse, Fayetteville,
N .C. 28303 .

WANTED: Kn ightk it IC G-63C oscilloscope or Heathkit
10·18 i n good condition . Se ll HA-230 . m ake offe r,
Glen n An derso n, 1100 New Jersey Av e., P.ine Beach,
N .J . 0874 1.

SELL OR TRADE- N CK-5 M K II w it h A .C. supply a nd
Cal ib rator- excell ent-$475. Ra ng er-$70 .00. WANT:
SR· I60 CE- I 00V, o r 3 2-V-3 . Send stamp f o r list o f
other gear for s ale . J . Shank, 2 1 Te rrace l a ne,
Elizabetht own. Pa . 170 22 .

SELL: lafayette HE·45, 5 xta ts. M ic ro p ho ne. Hy .Ga in
63 B Ant. $50 . Hallicra fters 5-102 2 mtr. Rcv r $30 .
Ho m eb rew 450 watt GG am plif ier. 80-10 m . $20.
Heath GP·11 su p ply $1 2. WA3 BGN , 6117 Smithfield
Street. Ha r r isb u rg , Pa . 1711 2.

WANTED: Ap r i l , June and Sept em ber 1946 issues o f
CQ t o f in ish co llect ion . WI 0TY, RFD # 1, Box 138,
Ri ndge. N .H. 03461.

WANTED QST's- l ast fou r issues needed t o com­
plete 191 6-FEB, MAY, JUN E, JULY, An y reasonable
pric e p a id . K2 EEK, CQ Magazine. 14 Vand erventer
Ave ., Port Washington , Lt ., N ew York 110 50 .

REPAIRS Mod ific at ions o n a ll t yp es of eq uip m ent .
For deta i ls write : Int erstate Electronic Service , P.O.
Box 71 . Pa rk Ridg e. New Jersey 07656.

POSITION WANTED: Electron ics Techn ician w ith
Supervisory. VH F. UH F. ISB. SSB. M ic row ave. M ic ro.
Te l , Aut ov an . 2 50 KW T ra ns, with Rho m b ic and Cur­
t a in Ant e nna . Interested in 'rrcpo. ISB Systems in t he
Fa r East. Ph i l ipp ines. T ha i la nd . open for o ffers. D . R.
Co m b s, 32 1 West Center Street. P.O. Box 1. Kays­
v ille , Utah 84037. Pho ne: 801·376-4729.

HEATH HW-1 6 exce llent condition $9 5. D rake R·4
$225. HA· l keyer $50 . Antenna tuner f rom 19 67 hand­
book wi th 80M, 40M , 20M, and two 15M co i ls $25.
A ll i t ems ppd . Jo seph Koppi , WAOA XG, 10 26 N . Sta t e
St reet , New utrn. M in nesot a 560 73.

SMITH CHART plotting t able . Kay Elec . Co. Mega
Plotter wit h 3 revo lving scales, ca se. instructi ons .
New , $7.50 . Art Beahr, 8719 Oxwell l ane, l a urel , Md .
20 810 .

TECH MANUALS, and service data for Surplus Elec­
t ron ics. Thousa nds of publicat ions on hand, cover­
ing Arm y , Navy and A ir Fo rce equipment. Sorry-no
catalogs. but will ru sh p r ice and availability q uotes
for speci fic lit e rature that yo u may need. Propag a­
t ion Products Co.. P.O. Box 242. Jacksonville 1,
Flo rid a .

GONSET G·50 l ike new-cnu-vtstor p reamp added.
sepa ra t e VFO a nd rece iver tun ing . 50·54 m c . 50 watts
as k ing $1 4 5.00 . W9N OS, RRI . Box 89, Sa int Charles,
1/1 . 3 12-584-1 327.

3 Plastic HoldeR w ill fra m e and p rotect 60 ca rds.
$1.00 ,- o r 10 hold ers $3 .00. Prep ai d and Guaranteed .
Pat ent 330980 5. Tepabco , Box 198Q, Galla tin, 'ten­
nessee 3 7066.

POLICE. FIRE. A IRCRAFT. MARINE, AMATEUR & CD
CALL S on your B roadc ast Rad io w ith TUNAVERT ER!
Tu na b le-c rystal controlled! Gua ranteed! Free c at a log .
Saleh Company. Woodsboro 9 . Texas 78393.

FCC Commercia l o pera tor lic ense p repa rat ion by
correspondence. Grantham. 1507 N. West e rn. Holly­
w ood , Ca lifornia 90027.

QSls - BROWNIE - W 3CJ I . 3 111 Lehigh. A llentown.
Pa . 18103. Sa m p les lOt with cat a log 25t .
OHIO VALLEY 6 meter p hone net 50 .350 every Su n­
d ay 2000 EDT WA8WIW, NCS SCiotov ille, Ohio.
T raffic and Rag Chewers Welc om e.

HAMS who like a ud io t oo t ry new qua rter l y : Am p l i­
fiers by William son a nd Ba i ley. speaker by Ba xa ndall.
Details: Am ateur, 30 7 Dickinson. Swarthmore. Pa.
1908 1.

FIRST $100.00. t akes Eico 753. W ith a le P.S.• D- I04
mike. Excellent condit ion. A . Wyka , Splendora, Texas.
77372.

WRL' s used gear has t ri al-term s-guarantee! KWMI ­
$249 .9 5; HW32-$89 .9 5; Swa n 250-$249.95; TR3 ­
$369 .9 5; NCX3-$1 69.9 5; SB34- $299 .95: Galaxy V­
$229 .9 5; Galaxy Vmk2 - $279.95; Rang er - $99 .9 5;
HT3 2A- $259 .9 5; l00VO - $259.9 5; Galaxy 2000 linear
- $329.9 5. Ma ny m ore . Free "blue-book" l ist . WRL,
Box 9 19, Counci l Bluffs, Iow a 5150 1.

CINCY STAG HAMFEST: The 32nd Annual St ag H am­
fest will be held Sept em ber 28 , 1969 at Stricker'S
Grove. Compton Road , Mt. Healthy . Cinc innati, Oh io.
Door prizes eac h hour. raff le, lots o f food. flea
market . model ai rcraft fly ing . and contests. Identify
M r. Hamfest a nd wi n p r ize. $5.00 cost cove rs every­
thing . For further info. contact, Jo hn Bruning.
W 8DSR, 6307 Fa irh u rst Ave nue , Cincinnati. Oh io
4 5213.

PEORIA HAMFEST-Septem be r I S-Peoria , I l l ino is .
same place as last yea r. For deta ils, see An nounce­
ment s. Sept . issue CQ. Advanc e reg istration: $ 1.50.
write: L. F, l yt le, W9 DHE. 41 9 W. Stonegate Road.
Peo r ia , I llinois . 61614 .

RTTY gea r for sale. list issued m onthly . 88 or 44 Mhy
t o rroid s , uncasec . f ive fo r $2.00 postp aid . Elliott
Bucha na n and Asoc iates , Inc .• 19 67 M and a na B lvd .•
Oakland. Cal if. 9 4610.

FOR SALE: Swan 500. ps. and vo x. $4 50 o r best o ffer.
David Propper. 139 Thompson Ave., Oceanside. N .Y.
1572. Telephone : 516 RO 6-5793.

VHf·l Heathki t Seneca 6 & 2 mtr. transmission.
N at ional H FS 28·2 50 mg.• rotor cable. mic ro. relay.
hyg a in relay, pwr supply. All in m int condition .
WA9JMI , 1710 So. M ap le. M a rshf iel d, W ise. 5444 9.
Cheap $300.00.

QSLS. Seco nd t o none. Sam e day servi ce . Samples
ai rmai led . 25¢ . Ray , K7H l R, 25 South Te rrace Drive.
Cl earfield . Utah. 840 15.

SELL: 5-240 rcvr $70, Duo-aander, A4 8A AC power
supply $ 25, Lafa yette 460 6 mete r xcvr a ll in excel­
lent condition . W8UAB. J . G. Swa n ley. N SGA. Box
2 53, Ft . Meade 20755.

WA,NTED: Hammarlund H X-50 transmitter. W 5BSU.
12 10 So. 93 East. Tulsa . Okla . 7411 2 .

SELL: All items in superb condition . Hallicra ~~~R

HA-2 Converter with powe r sup ply. scurres-Se nc ers
Int e rcept e r-a . Zeus, and all band conve rter . P & H
6-150 T ransverter. Heat h SB-I I0 6 meter Transceiver.
modified t o receiv e and transmit AM as w ell as SSB.
Eld ico l 00-F SSB T ransmitter. Best reasona ble of­
f ers accepted . Write Dept . RA, c / o CQ M agazine.
Port W ash ingto n. N .Y. 11050.

SELL: Collins 75A2 Receiver. J oh nson Factory wired
Val iant O ne. Gonset G·28 T r ansce iver G·28 T rans­
ceive r-separat e T ra nsmit. Rece ive tun ing Dials , 614 6
Final. All good c cnctnon. W8BlR. 29 7 16 B ria rbank.
Southfield. M ich_ 48075.
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I.METER amateur band linear R.F. amplifiers f or
b ase o r m obile u se . Base units : " Hornet"- 2oo walts
PEP o u t p ut-$ 104 .95; " Rai der"-400 w att s PEP o u t ­
put -$149 .9 5; " Maverick" - 2,OOO wat t s PEP input ­
$244.9 5. Mo bi le: "Sco rp io n"-200 wa tts PEP output ­
$99 .9 5; "Bandit II " -up t o 500 watt s PEP ou t p u t ­
$1 69 .9 5. Electron ic rel ay sw itch i ng . All un its d esigned
for t ransceiv er o pe rat io n. State d r ive pow er when
o rde ring. Dea ler inqui ries i nvi t ed . D & A Ma nufactur·
ing Co ., 121 7 Av enue C. SCOltsb lu ff , Neb raska 6936 1.

REI can train you f or t he Fi rst C lass Rad io Te lephone
L icense in o nly f ive (5) weeks. Approved for Veteran s
t ra in ing . REI has schools in Sa rasota, Flo r id a ; Glen·
d ale. Cal i forn ia : Fred er ic ksbu rg , Virg in ia; a nd Kansas
Cit y. M issour i. For f ree b rochure write REI . 1336 Main
St reet. Sa rasota . Flo r id a 33577 o r ca ll 813-9 55·69 22.

DXER's - R.F. Chokes wo und w it h s p u n glass w ire
handle up t o 5 KW W4 GD, 3087 Carnes, M emphi s.
Tenn. 38 111.

f OR SALE: Gaia llY V. Rem ote VFO, AC a nd DC s u p ply.
CW m onit or, rejecto r Webst e r Mob 11 , all l ike new,
WAOKLC. 3 15 E. 20 Grand Island . Nebr . 66801. m a ke
o ffer .

SELl: Eico 753 W /AC. never got t o wo rking. Make
offer . W an t ed Candlestick o r u p r ig h t t elephone. R.
Carnes. 2678 M u lbe rry Street , N i les. M i . 49 120.

SE LL: HT·37 Hall i c rafte r with Pus h.to-t a tk a nd brea k­
in key . Ma n ual. Mdke offer. W 2 EC. 8 Natha n Drive ,

Set a uket , l.I., N .' ".~1:.:':.:7,.:8:.:5c:.. _ _ --.,,_....,- ....,-,...-
FOR SALE: Heal " 10-21 scope. Excellen t condit ion .
Ex tras ! $~7 . 50 . Mo ney o rd er o n ly . W ill i am Ka rl . 24
M ill Street, Coopersto wn. N .Y. 13 326 .

WANTED: GSB amp ., co nve rsion in fo fo r Collins 51M·
2 V H F rcvr. C. D. Trotman. W 3 BRX. lincoln u n t­
v ers i t y, lincoln U n iv ersit y . Pa .

N EW Ha mmarlu ne HQ I 0 5TR. T ra nsm it CB and 10 m .
Rece ive .55·30 m c . plus a m at eu r bandsprea d . $ 110 .
H . Greene. 2 11 Circu it , H anover . M a. 0 2339 .

FOR SALE: Co llins 75S38 Rec .• 3 253 x rnttt er. 5 16.f.
2 P.S. & mike $9 50 , g rou p o nly. M int co nd o l.
Ahl strom. 2 17 Kansas , Portales. New Mexico S8 130.

SWAP: New 3CXl00A 5 tubes for 572 8 (1 f or 1) o r
6H F5 (l fo r 2) . A lso h ave 4 032 t u bes . W9TK R. 505
So . Elmwood, W aukega n , Ill inoi s.

Q ST 194 7·1 966. 220 issues; CQ 19 47· 1964 . CQ issues;
Pop u la r Electroni cs . GO issues ; a ll $3 5 plus shipping .
K8I KO. Box 222, Wo rt h i ngton , Ohio 43085.

D rake 2C and 2CQ $1 9 5. Parks 50- 1 mete r co nverte r
(1 4 MHz I F) brand new $28 , DX·20 and Nov ice Xtals
$2 5. New Lafayette 4 55KHz mechanical filter $1 0.
5-t ube SW L rece iver, Cod e records . and s t udy m an.
uat s For d eta i ls . contact Jin Nestor, WB4CM S. 102
Denic e Lane, Charlottesv ille , Va . 2290 1.

TRADE OR SEL L: Tl 50·A. G·76. 7 5A2, B &K p icture
tube Testo r / rejuvenato r . Wa nt HA·6. Gera ld Man­
ning , Rt, 2. Rocky Face. Ga. 30740.

SELL: ARR L Ha nd book 200w . linear $8 5 D XGOB $65,
La fa yette HA700 $ GO, all mint w /manua ls. Ki rby
Kautz . WA2DZG.

D. C. DIFFERENTIAL AMPLIFIER, Sol id Sta t e. IE
tra nsi stors , Video Inst ruments Corp .• Model 71, Reg .
ulated power su p p ly, Cos t $385.00, sell $45.00. Fair
cond it io n. G. W . Ri t ch ie, 64 3 Diamond Road , Salem.
Va. 24153 .

SELL: Drake 2·NT xmtr. perfect ccnd x. I w i ll s hip.
$1 2 5. R. Dav is. 3 51 8 Ind ian Lane, Do raville. Ga .
30340.

FOR SALE: Heath MT·1 . MR·l and HP·I0 mobile
Xrnt r , Rcvr, a nd Pwr s u pp ly. Good co nd x. All f or
$11 0. Write WB2GDQ, 32 Wilshi re Rd .• Ke nmore , N .Y.
14217.

IOWA. Swap GO cc m otorbike f o r gen cov rcv r . R.
Wil son. 330 S. Ca pit ol Street, Iow a City 52240 .

OLD OLD TIMERS CLUB extend membership a p pli.
c a t ion to an y am ateur l icen sed f or 40 years. Send
you r QSL card t o Chas . W . Bowgel , J r .• W OCVU , 1500
Center Poin t Rd ., N .E.• Cedar Rap id s. Iow a .

SELL: linear, c ta rs AB2 813 final w / ps in enc losed
cab inet ; p r 4·1 25A 's; wan t OB·23, W E Carton, Bo x
1260, Lynchbu rg , Va. 24502.

TRADE Sixer w it h PTT f or C B r ig KLZGLK. 3 Barry
Ave .• A nnapol i s. M d . 2 1403 .

TEKTRONIX SCOPES. Type 5 17 wit hou t power s up p ly.
Hav e several. Make offer . J oe B ra nd . KGOJC. 12 50
Va l Vist a Street. Po m on a . Ca l if . 9 1766.

WANT ED: RTTV Tec h n ical M anua ls 1 M 11·3 52. II·
2222 and 11-2223 . WA9 EXZ. Draeger, 533 S. Sp ri ng
Av e., La Grang e. III . 60525.

OLD RADIO Sc hematics. 1928·19 32. SASE f or li st .
WN4KKM, 52 1 W oodlawn Ave ., Calhou n, Ga . 30 70 1.

SE LL: DX·60 w /new t ubes $ 59. matc h ing V FO HG·I0
$29 . H R· IO rcvr w /speeke r es xta l ca lib rato r $ 59 .
wi ll ship . WA8VVR, 404 Sha ro n. Fl us hing , M ich.
48433 .

FOR SA LE: HA·3 50 rcv r. $8 5 & A C-IT. (n eed s minor
repair.) $1 5. T . Blanton . 5 15 Granite Ave .• R ic hmond ,
Va . 23226 .

FOR SAL E: Heat h HR· I OB rcvr & H RA -10-1 100 Khd
ca l ib ra tor: $8 5, WRITE: David Reh r ig , Box 13 5. A sh­
f ie ld. Pa . 1821 2 .

FOR SA LE: HW·1 2·A, H P-13 ,. M ike, Drake filte r. $1 25.
HT32·A, $250 . 30 L· l (n ew) , $4 50 . 3 12 B-5 (new) , $31 0 .
J. W . Gra ig, WI FBG, 29 Sherbu rne Av e., Po rtsmouth ,
N .H . 0 3801.

NEED Schematic for Fa rn sworth M204·! 150-170 M H
FM receive r . Les l ie A . Fo lge r , 82 15 Water St reet,
Garrettsv ille. Oh io 44 231.

SELL OR TRADE: Ant ique item s lab eq uip . H am gea r .
servici ng it ems . Sam kofs ky, 20 1 Ea stern Parkway.
N .V. 11 238.

SELL: Heath H X20 w /ac $1 00 OX $60 To wer $35 all
mint . So . Ca lif. o n l y . K.C. Jon es. 6 172 Gu mm Driv e,
Hu nt ington Beac h , Cali f .

FOR SA L E: H am m a r l une H X· 50 w / man ua l $1 50 .00.
You p ay Sh ipp ing-Wa nt Gonset 903A amplif ier. S. C.
D ible, K8JNP. Lot = 172·4600 Britton Rd ., Pe r ry.
M ic h ig a n 48872.

WANTED: Hand operat ed, coax antenna selecto r
switch , kw all band t a nk coil. w ith swi t ch . s i lv e r
plated . Write WA6H VB, 62 4 Firs t Ave.• Chula V ista.
Cali f . 920 10.

FOR SA L E: 250t h T ra nsmitting tube in o r igina l box
$1 5 plus postag e. Good cond it ion. Heard S. Lowry.
9 15 Mad ison St reet , M anchester. Tenn. 37355.

FOR SA L E: Excellent cond ition- Dra ke T·4X. R·4A .
M S·4 , AC·4 $750 .00 . p lus ship ping . WAIKZI , Denn is
J . Burke, Meadowc rest Dr.• RFD 5. Bedford. N .H .
0 31 02 .

THERMOFAX DRY COPIER $30 ; electrostat ic dry
cop ier $3 5; Mot orol a handy·talky $ 10; Moto ro la 80 0
$2 5; M otorola 41 V NB $4 5; 160·item lis t . SASA ap­
precia ted . WA9DY E. 114 Lakeview . M ilwaukee, Wi s.
532 17.

DONATIONS WANTED for N SARC. Need old parts.
rece ivers. tra nsmitters. tubes. transistors, tech mag .
ez tnes . etc. Help g et t hese p eople o n t he air. N SARC.
c /o Carey Coggins , 71 2 5 Hunters Branc h Driv e,
Atla n t a. Geo rgia 30328.

FOR SALE: D X·40 & HG·lO VFO $ 50 . Ha llicrafters s ky
champion 550kc·44mc ; RT·1 9 /ARC·4 w /mt 230 MTG:
BC·3 12N 1. 5-1 8MC 12 VDC TG 7 TTY 30GOM A . WOOIW,
1240 6t h Street. Sheldon . Iow a . 5 120 1.

SCIENCE FICTION FANS: 100 Scif i books i n good
cond ition will trade f o r eq ual numbe r o f books .
Heathk it Towe r , o r $25; Carey C . Cog gins, 71 2 5
Hunters Branch D rive , Atlanta, Georgia 30328.

I
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5lJ3/R388 Collins AII·wave Rx w /SSB Prod . De t .
$ 39 5; Drake 2B w /6 xt ra xtals $ 150; Panad apt o r, list
VHF/UHF. W4API . 14 20 S. Rando lph , Arl ington , Va .
22204.

FOR SAL E: Hall icrafters HT·32A. Johnson Thunder·
bo lt linear, Collins 75A4 receiver. All min t condx.
$750 .00 . W3HQO. 8005 Palmetto Ave.. Phil.. Pa .
19 11 1.

RTTY INFORMATION for the Am ateu r interested in
artv. F. DeMotte, P.O. Box 6047, Dayton a Beach,
Flo r id a . 32022.

TOROIOS, 44 o r 88 MHY. c enter-teepee. not potted
5/ $2 .00 postpaid. M od el 14FRDX REPERF·TD cc rnbln­
ette n. SYNC $25. Complete model 15 w it h perferator
and TO, t ab le and covers $110. Clegg 66'er new $ 150.
Stamp for list . Van W2DLT. 302X Passaic. St irling,
N .J. 07980.

CO LLINS KWS- 1175A4 . Guaranteed perfect . $ 1000.
Must sel l. Bob, WOYVA / 4 , 4423 N. 17th Street,
A rl ington, Va .

SELL: DX-20 , HQ.II0 $9 9 Globe Chief Delu xe $29,
surplus xtats l Ot SASE for xt a t list . 31 6 Donnell Rd .,
Lo wer Bu r rel l, Pa . 150 68 .

SALE: Stancor Trans fo rm ers. Pri 117V 60 Cy. Sees
125V 1/2 wave 50 Ma and 6.3 V 2A $2.25. T ru m be l,
Lone Rock, W is. 52556.

H E45B 6M 12V/ll0AC transceiver $ 50 . HE61 VFO
fo r same $10, Pr new 4CX300A w /SK7oo sockets $25.
Art Ford , 6 Stoothoff Rd .• East Northport, N .Y,

FOR SALE: Vikin g 1/ xm t r 160·1 0 m $ 50; HR·I0 ve ry
good condx , 80-10 m $70 ; by both get 40 & 15 m
nov ic e d a is f ree . Dav id Wells. WA 6EJX, 4 145
Gregory Street. Oakland, Cali f . 94619.

1200 W lin ea r amp lifier. sen-ccntatnec solid state
po wer su·pply. 8X I IXI0 inches. 700W output . Phot o
ava ilable. $120 W9 KYZ, 615 East Otjen Street . M i l·
waukee, Wise. 53207.

SEL L OR SWAP for re ceiver. Gonset II , 6 mtrs . Joseph
Schwartz, 43·34 Un ion St re et , Flushing, N .Y. 113 55.

N EW: ASP 14 3 m ount 7.50 PP. Trans. neg Vib rator
5.00 PP. W3M SN. 5400 Boulder. Oxon Hi ll. M d . 20021.

SELL: Ho rn et TB· l 000-4 four element trf-banc beam.
Excellent condition with f act o ry rebuil t t rap s. $ 58.
f i rm . W5AM K, Box 96. Temple, Tex . 76501.

SB-34 w /l0 hours logged. W / SB-2 mic. Facto ry
ca rtons will ship. al l manuals $260.0 0. W2WHW,
H arry Lowenstein, 747 Valley St ree t, Maplewood, N .J.
07040.

SELL: Rel ay DOWKEY DK60B nearly new $8; Antenna
H yGa in 18HT. one cracked base insula tor $ 50 p lus
shipping. A. A. Wicks. Agou ra. Cali f . 9 1301.
WANTED: Old batte ry operated radios of t he early
19 20 ·s . Need not be working condition . Also want
early wireless gea r-Sta te your p r ice. D. M cKenzie.
1200 W. Eucl id, Indiano la, Oowa. 50 125.

HAM TRANSFORMERS rewound. Using high t empera­
ture wire an d insulation. Jess Price. W4CU . 4 11
Gunby Ave ., Orla ndo. Fla . 32801.

SELl: Unused He rm on-Kard on MX-20 FM m ultiplex
adaptor $1 5. SR-4oo xcvr, US postpaid . WA6BWB.
1324 1 Eton Pl.. Santa Ana, Cal. 92705.
FOR SALE: KW Xmit er Homebrew, 80·10 m hz. M any
spare parts . BC348 rec & T.Type . Cannot ship,
sorry. G. Ireland, 10 73 0 Circle Drive, Dover, De.
19901.

SELL: H W·1 6 excellent $90 or best offe r. Pick up deal
on ly-sri. Bert O'Co nnor. 16 Smit hshi re, Andover.
Mass . 01 810.

I NEED "Qsr ' dat ed Feb ru a ry & March 1922 t o
comp lete a 48 yea r collection. Reasonably priced
offers. p lease, to A . H er ridge, G3 IDG. 96 George
St reet. Basingstoke, Hants. England .
s ncuw' ....5Pl q $8.

FOR SALE: 75A·4 Seria l 3282 Vern ie r Knob 1.5 and
3 .1 KC f i lte rs and matching spea ke rs . $350 FOB
Peor ia . Cl i ff Corne, K9EAB, 711 W. McClure Ave .•
Peoria , III. 61604.

SWAP: Old (but gud) Sup er-p re or CV·89A W / m an ua l
for HW·32A & pwr sup or rn c. Bowers. Box 2000.
USDAD. U S Embassy, APO NY 09205.

HQ.170C with matching speaker. $1 50 S. F. Ba y area.
K3Bn, J . N . Cuthbert. 1501 Canyonwood Ct .• Wa lnut
Creek, Calif.

WANTED : Drake DC·3 mobi le power su pply. Ron
Nevers , KI VTM. 2438 Stan ley Street, New Br itain .
Conn . 06053.

FOR SALE: HT·3 7 in A·I shape. $175. SBE·34, used
th an 50 hes, $27 5. Eico ST70 Stereo Am p in Al shape,
$100. L Kirschemann. Box 633, Regent , N . Oak.
58650 .

SELL: Swan 350 (lat e) 410 remote VFO, Model 22
adapter, SWR. $400.00, WB2YRU, Allan Revet, 3538
Centerview Ave.• Wantagh, N .Y. 11793 .

FOR SALE: One m odel HQ·11 0C Hamma rl und and
receiver. One TR·6 t ranscei ver. On e Gonset 2 m eter
t ransceiver. One new Due-Bander 84. Cheyenne
(H eath k it) Model ::MT·l xmtr. A . L. Pulling. K I WQU.
RFD = 2, Rutland, Vermont . 05701.

FOR SALE: Coll ins 32S1. 75S 1. plus Coll ins AC & DC
pwr supplies, perfect condition. Ask ing $800. Paul
Hess, 800 Old Kensico Rd .• Thorn wood , N .Y. 10594.

DUMONT 304 rack m tg. scope- perfect $65.00; BC
348 w /power supp ly and speake r- M int $60 ,00; RTTY
M·1 5 table wired-excellent. Northern Rad io AFSK tu
(dual}-make offer; Rhon ::6 t ower 45' with a ll he rd ­
ware and acces. $50.00. WA4WIA, 113 2 So. 18th
Street. ::9, B'ham, Ala_ 35205.

SR-160 with AC supply $200. DC supply $60. Both
$23 5. J . Swank, 657 Willaba r, Washington C.H.• Ohio
43 160.

SEL LI NG a Johnson Viking II , Johnson VFO, Johnson
Matchbox and Filter-In. Excellent condition - $200 .00.
Wa lte r Potas, 503 So. M ain St reet, Lombard. III.
60 148.

FOR SALE: Knight Ki t T -1 75 linear amplifier for 6
& 10 meter. Near perfect condition . $65. (206) VI
2·2738, Peter Th u ne rn , Rt . 5, Box 5156, Bain b ridge.
Wash., 98110, WA7JBG.

TRADE OR SELL Telet ype Mod el 10 like new. $1 50­
W2GJJ, Vinson, 179 6 l arkspur Street, Yorktown Ht s .•
N .Y. 10 59 8 .

COLLINS 75A4 rcv r. Late se ria l No . 52 76. Vernie r

Knob. vv c lean. $ 14 5. WA80NP, AI Schnorrenberg.
6 12 Jennings Ave., Salem. Ohio 44460.

FOR SAL E: National N .C. 1830 Rec . 54M HZ t o 31MHZ
p lu s 55 MH Z (Inst ruct ion manual). WA2PLU, 9 Nancy
Lane. Larchmont, N .Y. 10538. $75.00.

WWANTED: Good CE200V with 160M f acto ry coi ls.
St at e cond it ion and p rice. W2CVW, 13 Robert Circle,
S . Amboy. N .J. 08879 .

SX100. HA l2, CE 20 A, OX 40. 2 mete r FM . much
more. Send stamp for long list w ith low prices.
W3WI Y. 170 5 Kaywin, aetherem , Pa t 18018.

WANTED: Cont rol box for HAM·M Rotor, J im Sca l f.
K4TKU. 10445 S.W. 70th Ave., Miami. Florida 331 56.

B&W 5100 and 51SB, HE45B, Heath Tower Exce llent ,
w it h manua ls. WA 5CMC, 2309 B u llington Street.
Wich ita Falls , T x.

TWO. 2000 vo lt D.C. Power su pplies on 2 1" wide x
17- d eep chassis. $45.00. Joe Brand , K60JC. 1250
Val Vista, Pomona, Cal if. 9 1766.

WANTED: CW Filter F455Q-5 for 75S1. Arth u r
Levesqu e, 173 Eastford Rd ., Southbridge, Mass.
01 550.

I
I
I
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WHAT'S NEW?? 550 BIG WATTS!

•
The New Galax]

Wallmeler/ Antenna Selecto r

The Powerful New Galaxy
GT.550 TIlANSCEIVER The Beautiful, Matchin"

Galaxy Speaker Console

The GT·550 by Galaxy

featured at New England's largest
Amateur Radio Distributor

GRAHAM RADIO, INC.
"We sell satisfaction", and we know you will be satisfied with the
New Galaxy GT-550 and all the fine new matching accessories. It
comes with all new sty ling, 550 Big Watts, Receiver sensit ivity
second to none, the smoothest tuning, and many more fine features.
"We know how it works" , do you?

GT·550.
AC·400.
G·10oo.
RV·550,

R F·550,
SC·550,

550 watt transceiver
AC Power Supply, 110/230 VAC, inc ludes cables
DC Power Supply. 12/14 VDC, Neg. Ground
Standard Remote VFO provides dual frequency
control for GT·550 only
3000/400 watt Wattmet.../Antenna Selector
Standard Speaker Console, 5 x 7 speaker 8 ohm,
(AC·4oo will mount inside)

$475.00
5 89.95
5125.00

5 75.00
5 69.00

5 25.00

call or write Bob Graham, W1KTJ
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WANT ED: TM 11·2205 and changes. Also, info on
where to get TTY equip. Sam Cook, 3 10·3 rd Ave., W.,
Oskalossa, Iowa. 52577 .

NEED Sept. ' 68 issue HAM RADIO magazine. W il l
p ay cash or trade ot her ham mags. Joe W right. W5·
AQN. Box 13 16. Rockport , Tex. 78382.

BACK I SSUES: CQ and QST 1957·68. Almost all is ·
su es. Best offer. Rob ert David. Jr., 837 N. McKn ight,
St . l ou is, Mo. 63 132 .

TRADE: My DX·100 for u r C.E. l OA exciter. o r sell f or
$80. WA6BWA. " BUD". 255 E. Blithdale. :: 4. Mill
Va lley. Ca lif . 9 494 1.

SEll: Heath Marander HX10 and Chippewa Kl·1
SSB Exciter & lin Amp & Spare t ube-$300.00. ln­
c1 udes YFM RS for Lin . Supp ly. Model is RTTY. $75.00.
No shipping-W60RS P.O. Box 41 6, Arcadia, Cal.
9 1006.

SOUTHERN CALI F. AR EA. Hornet antenn a for sale.
Four element Tri Bander rea sonable . WA6ZCQ. 13 12
Michelt roena St reet, l os Angeles, Ca l if .

f OR SALE: Vik ing Challenger transm itte r 80 th ru 6
$42.00 and HT41 Linear with 2 extra rect ifier tubes
for $185.00. or best o ffer. Write L M. Carey. 238
Jenness Street. Lynn, Mass. 01904.

SELL: Wat ers Compreamp 359, $23 .00. Ameco Pre­
amp m odel PCl·P, $28.00; Hall icraft e rs S·120 $40.00;
Drake TR·100· l P fil t er, $5.00 ; New 4-4ooA (never
u sed). $35.00. Will ship prepaid. money order or
certi fied check . W4TYl . Frank Ferris. 120 Will iams
Ter., Warn er Rob ins. Ga . 3 1093.

FOR SALE: Used Eimac 3·4002 with SK 410 socket
SK 41 6 ch im ney Ret ro n fan. $34 .00. Post paid v ia ai r
P.P. W .R. Sta ngel, K6JB, P.O. Bo x 372, Lakeport ,
Calif. 95453_

WANTED: Dow key weatherproof coaxial relay. DK·72
etc. M ike Luc tew tce, 143 Richm ond Road. Ludlow.
Massachusetts 0 1056.

FOR SALE: SX·140 rcvr. HT·40 xmtr new cond it ion
$50.00. each . A . E. Wilson , East Brewster, Mass.

SALE: DX·100. $64 .00; HD·10 keyer, $29.00; BC·221
Freq. meter $44.00. l. Couch. K4GWQ. 1742 N.W.
3rd Place. Gainesville. Fla . 32 601.

fOR SALE: Eddystone slide rule dia l No. 893 new.
$1 2.00. VFO 80 m et er described in Dec. 67 CQ $1 5,
Mob ile CW 40 rnt rs ri g w ith pwr sup . $25. W6BLl,
528 Colima St ree t. l a Jolla , Ca lif . 92037.

WANTED: Elect r ic trai n fo r 1 ¥a" t o 3 " wide track .
Trade for electronics parts /equip o r purchase.
W6TDK. 872 Santa Rit a Ave.• l os ,\Itos. Ca lif. 94022 .

WANTED: 75A4 or 75A3 receiver. Tom Dornback.
K9MKX. 19W167 21st Place. l omba rd, Ill ino is
60 148.

HV m ica capacitors 800 uu f 5KVDC, 50 uuf 3 .75
KVDC. Freq meter TS·33, and many others. Li st
avai lable. M. Bae, Bo x 9, Kingston. N.J.

C.E. 20·A SS B A M CW exc it er wit h VFO and m anu al
exce llent condition. $ 100. Grimmett, W B2AAS, 142
Wes ley Ave ., Ch er ry H i ll. N .J .

WANTED TO PURCHASE: Ca pacitors 4 m fd. t o 30
mfd. Also 3" Simpson & Tr iplett. M.A. & Vo lt meters .
W4 GD. J . R. Watson. 3087 Car nes Ave., Memphis,
Tenn. 38111.
WANTED: Johnson Wh ip loaders, W4YOK, 2100
Scherm Rd ., Own esboro, Ky. 42301.
MICROPHONES - ASTATIC - 200 Dynam ic P. T. T.
Stand, (List $60.00) $28.00. 01 04 o n Shore St and.
$13.00. W2ASI. 15 Kensington Ova l. New Roche lle,
N ,Y. 1080 5.

WANTED: Unu seable o r not work ing C.B. sets for
conversio n t o 10 met ers. wi ll buy or swa p - send for
list . E. A. Sjolander. J r., 119 7th St reet, W., Ash land,
Wise. 54806.

WANTED: Super pro receiver in unrep airab le ccndt­
t ion t o be used in p arts. E. A. Sjo lander, Jr.• 119 7th
Street, W., Ashland. Wisc . 54896.

TRAN SM ITTER FOR SALE. Kn ig ht T·1 50A, 150 watts,
AM·CW, 80·6 Meters, XTAl or buut-ln VFO. w ith
manual J . S. Braund. Rte. 2 , Salem, Oh io 44460.

DRAKE TR4 W MS4, Drake AC & DC suppl ies & mis
$500 or wilt swap for SB 10 1 & SB640. WA640.
WA5JXC. 713·PA93985.

SELL: Dum ont :: 208 scope $40.00. Heath Cheyene
xrn tr, w ith spare tubes. $35.00. W10DQ, 299 So .
Ma in Street. Mansf ield , Mass. 02048.

FOR SALE: 19 M TV pix tube. Type 19 copy. Gud for
t est CRT. $1 5.00 plus sh ipp ing. S. Spa res, WN 6BJP,
325 Bl oom Dri ve, Monterey Park. Ca l ifornia . 9 1754.

DRAKE TR·3 transceiver with AC·3 power supply .
Excellent condrtton . $395.00. Harold McGilv ray, P.O.
BOJl: 77. Lane. Te Jl: . 78643.

GALAXI E GT· 550 with AC·sply . $475.00. Or. Trade on
Collins S line or KWM2-wanted 31 2B4, F. E. Coble.
25 1 Collier Ave., Nashv il le, Tenn. 372 11.

FOR SALE: PIerson KE 93 all band Ham receive r
origina l ca rton & m anual. First $1 00 takes. Steve
Rukav ina. W9DDB, 422 Park Crest Dr., ThienSVille.
Wis. 53092.

SELL: Globe Scout , 90W, AM-CW 10·6m. $35 or best
offer. WA7DOK, R. Harker, 934 Wash ington·4, Eugene.
Or. 97401 .

TRADE: Have good condoHW-1 2 W / xt a l cal. Want 32A
or HW32 w l ca l. G. Meyer, WB6DXB, 3340 Stauss Ave .•
Orov i lle, Cal. 95965.

~67·68 CQ and QST. 11 cop ies 73. 2 Ham Radio .
W3M SN. Make offer.
WANTED: MORROW RECEIVER TO BUY W6DVN,
P.O.B. 532. Ata sca dero. Cali f . 934 22.
G.E. 50/ W F.M. Transceiver Pre-Preg W IT power,
W/ cont ro l & cab les, very clean . $50. W. J . Dav is.
4434 Josie Avenue, l akewood, Ca li f . 90713.

TR10e and V107; 2 meter transce iver. Best offer­
per f ect cond it ion . Hom ebrew, 6 meter gear also.
Siegel. 234 Lancaster Drive. l ake H iawat ha, N .J.
07034.
FOR SALE: DX· l 00. JT·30 m ike. and Dow· Key Relay
DK60·G2C. Best o ffer. Want good SB·2oo and SB·6 10.
Denn is Quinn. 88 Wood row Court , Sha ron , Pa.
16146.
SELL: lM 13 Freq . Meter, 110 VAC pI s with manual.
$3 5. W. Staudenma ier. 1229 cnantetc uc. Henc e-sen­
ville. N.C. 28739.
TOWER GUY WIRE: A·1 Ga lv . 1/4 " m ade up w ith
insu lators . Tu r nbuck les, etc . Com p lete 18¢ per foot .
Govt . su rp lus. Det ails Fred WA1 ECV, RD I , W.
Redding. Conn. 06896.

FOR SALE: OX 100 $60.00. Will delive r MD area.
Hall ic raft e rs SK 43 $50.00. Cn 50W 2000. CN 144W
W/ACPS $25.00. HG· I 0B new $25.00. Coan, W3CPN,
1513 Farlow Crufton . Md. 2 1113.

FOR SALE OR SWAP: NC303 wit h AM ECO 6 meter
Converter, Finco 6 & 2 Ant enna. 20' Tower. Make
offe r. W3SNM, Chet Angst adt. R.D. :: 3. Box 4 50.
Fleetwood. Pa. 19522.
ROTATOR. COR A R 22 wit h control, Bo x EJI: Cond x.
$22.00. W2ASI, 15 Kens ington Ova l, New Rochelle,
N.Y. 1080 5.
FOR SALE: Heat h H R-10. DX·60B, HG·lOb e xcl.
ccne x. $1 50 . W B4GlN . T. S. McCulloch, 516 Shanks
Street. Sa lem . Va . 24 153.
WANTED: Loop ant . f o r Rad iola 28. also, old style
switch point s and arms. Joe Horvath, 522 Thi rd
Street, San Rafael, Cal. 94901.

CANADIAN: Com p let e am ateu r equ ipment service,
fu lly equipped., gov't l icensed t echn ic ian , VE6TW,
Bob Fransen , Box 197. Sherwood Park. Alberta .

108 • co • September, 1969 See page 110 for New Reader Service



Transistor Checker [from flage 30]

a ny avail able enclosure. A simple screw
type wire joiner strip was used for the test
connection points. a lthoug h one could prob­
ably devise so me better looking terminals.
The Goon lamp was simply painted green to
indicat e its fu nctio n.

No line switc h or pilot light was included
in the unit. Essent ially. no current is drawn
until a transisto r is actually tested. If one
doubts that the unit is working. various tran­
sistor test te rm inals ca n be shorted to con­
firm the ind icato r lamp action . In fact. the
un it provides a sort of self-fault indication
since if the lamps light without a transistor
being tested. it ind ica tes tha t some of the
diodes a rc shorted .

The transformer used need Doh' have a
current rating of 500 rna or eve n less since
the lamps and 390 ohm resisto rs limit any
sho rt circui t cu rrent fl ow to approximate ly
the lamp's current rat ing. Certai n sho rts
might ca use greater c ur rent fl ow but it is
assumed that one doesn 't leave a transistor
that is indicated as being bad connected for
very long. Other transformerllamp combin­
ations ca n he used if desired such as a 12
volt center tapped transformer and 6.3 volt
40 rn a lamps. H o w e ve r. one proba bl y
shouldn't usc larger than a 12 volt trans­
for mer since this will limit the transistors
that can he tested to those capable of han­
dling a collec to r to base voltage of 12 volts
or more.

Operation

Aside from the voltage precaution just
mentioned. the tester can be used on all but
the very lowest power (less than 50 mw dis­
sipation) audio or r.f. transistors to large
power type transistors. G enerally. with small
signal transistors. the lamp indicat ions will
be quite defin ite and dist inct ive when the
transistor is either good or bad . On larger
power transisto rs. the leakage within these
transistors sometimes will cause the SHORT

lamp to glow a bit although the transistor is
good . Some practice with transistors of tbis
type will q uickl y a llow one to discern the
difference between good a nd bad un its.

Aside from those situa tions where exact
gain or noise measurements on a transistor
are necessary to determine performance in a
critical circuit, this little un it sho uld be able
to serve the needs of almost any amateur for
a tra nsisto r test unit. The permission of Bob
Haavind of Electronic Design to reproduce
the bas ic ci rcuit is much appreciated . -

See page 110 for New Reader Se rvice

FREE CATALOG
Oyer 80 d ifferent so lid slate

el ectron ic p ro d ucts .
NEW

Electron ic Strobe Kit, $9 .95 p pd . See complete line
of Bowman sol id state p ro d ucts at your loca l
auth orized d ealer.

BOWMAN ELECTRONICS, INC.
155 E. ht Ave ., Roselle , N.J . 07203

LET US DO
YOUR QSling

We !>upply t he OSl .. - m ake out you r OSls - deliver
your OSls - dll ior t he arnazmg poce of 8t eecb .

Th... IS how II works: On request we Wi ll send you free,
a COpy of our specrerloe term. In duplicate. When you
com plete t he flr !>t page of log you m ark stanoos you
wI!>h 10 OSl to. send us copy of log, two copses of you r
QSlo and an order . paid In advance. for a m inimum of
200 OSl !> for $1 6 00 or th e batj~a ln rete at 1000 05l!>
for $7500. We print OSl s smular to you rs. one s-oe.
tw o colors. and hold t hem for yo u. We tr ansfer da ta . In
your handwr illng. from com p leted pages of you r log
to your QSl~ . and mall to de~lIr.allon (any place In

wor ld ). and send you addmonat log sheets.

WORLD QSL BUREAU
5200 Panama Ave.

Richmond. Calif. U.S.A. 94808

PS If you In !> I!>t on t he old Iastuoned way at !>upp lyln~

dnd fi ll in g out your own QSl.. we WIll forward them for
you to an y pldl e In the wor ld tor 4 r each .
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N ame Call .

CQ R ender Se r vice
14 Vanderventer Ave.
Port Wa shington, N .Y. 11 050

Sirs:
Please send me infonnation on the products
and services which [ have checked above.

Septe mbe r, 1969
o Amateur Electronic Supply
o Amateur whole...ale Electronics, D ill . 01

ln te m anonal Electronic.. Sy.. terns. Inc .o A:\t EC O. Dn j... ion of Aerot ron. Inc.
o A mrad Supply Company
o Ante nna ... Inc .o Arnold .. Engraving Co.
D Arr ow Electronic.., Inc .
o Barry Elec tronicso Bowma n Electronicv, In c.
o C W Elec tronic Saleso C levela nd l nsu tut e of Elect ronic ,
o Cry..te ko Dakota Supply Co.
o Eim ac. D iv. o f Varian A.....ociates
o Elec tronic Distribu to rvo Fair Rad iO Sale: ..
" G alax y Electronic"o Gonser. 0 1\ , of Aerot ron Io Goodheart. R. E. Co.. Inc.
o Gordon. Herbe rt W. CO.
o Gr ah am Radio. Inc .o if & l A, ...oc iate...
o H af...trorn Technical Prod uctso Ib m Rad io Cen ter
o H a rrisono Hea th Com pa ny
o Henry Rad io Storeso Hickory Slid. Sign..
o Hv-G ain Elec tronic ... Corp.o In... tructogt aph Co.
o Jan C rY"' la l-,o l & S Electronicv
o l afa ye tte Rad io Elec tronic.. Corp.o liberty Electronic... Inc.
o M idw a)' A nten na
o Millen. Jame... Mfg. Co.. Inc .g Moo-Icy Electronic... Inc.

#!" N aucnal Radio Co.. Inc.
o Pio nee r Standard
o RCA Electronic Compone nt ,
o R & R Elec tronic...

~
o Radio O fficer..' Un ion. The

Raytrack Co.
Sams, Howa rd W. CO.. Inc.

o Shu re Bro the r... Inc.
* SignaIIO ne. Div . of EC I!SCR Subsidiary
o Sp ace Electron ic... Div. o f Milita ry

Electronic.. Corp.
o Stella r Ind u... trie...
.R'Struc lUra l Glao, Limited

/(j Swan Electronic..
o Telrex Commu nication Enginee ring Lab...
o Te rada Corp.
o Tri·Ex Tower Corp.
o White. Go rdono World QSl Burea u
o World Rad io Lab..

Ci ty State Zip ..

Stree t Address .

To obtain literature from advert isers, simply
check the box next to the Dame of each adver­
tiser listed below whose product or service is
of interest to you. We'll pass your name on
and you' ll get literature from the advertise r
in short order.
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Herbert Gordon Company is pleased to a nnounce availability of a limited number

of brand new, f actory fresh Clegg 66'ers, a t only $175.00 FOB Harvard.

Now you can obtain a hi gh effic iency modern 6 meter A:ll transceiver with 22 watts
•

inpu t and a dual conversion superhet with a built-in speaker, for less than the pr ice

of most used r igs.

In dema nd by Civil Defense Organizations, t his fi ne piece of equipment is a worthy

successo r to the famous old 99'er. A built- in dual power supply enables you to

operate mobile or f rom the regular house ma ins. Compact , effic ient a nd with very

pleasing audio quali ty, the 66'er is the ideal set fo r the new technician. Or even

for we old timers who wan t to ge t on this fascinating band.

The 66'er features high level plate modulation, built-in push-to-talk operation, a

spotti ng switch, very low drift 8 khz selectivity, adjustable squelch, switchable

noise limi tation and coverage of 49.9 to 52.1, which includes VHF, !\lARS f requen­

cies . The sens itiv ity of the set is better than a ha lf microvo lt for 10 db s igna l

plus noise-to-noise rat io. T his has a du al I F receiver with the lower I F being 456

khz for modern monitor-ina.

T he size of the un it is 1 2 ~~ - wide x 12" deep x 7Y, - high. It weighs only 19 Ibs

and accepts standa rd 8 mhz FT 243 crys tals .

Get on the band-wagon and orde r one of these today.

HERBERT W. GORDON COMPANY
W' oodchuck Hill, Harvard, Mass. 01451

Telephone 617-456-3548

See page 110 for New Reader Service September, 1969 • CO • In



$ 16.95

$14.95

sI 8.95

ALL· BAND VERTICALS

HO W TO ORDER: Send mon ey order. W e abi p Im me­
d iatt'ly Ly R EA Exp ress, chR rj;Ces collect. Gotham ham
a nti CB anten nas are Rvai lahle fo r pick-up in : Rock­
fo rd. Ill.; Ora.nj;Ce, Cali f.; Cleveland , Ohio; Da ytomt
Beach. Fta. : Ca h;rary. Canada; Han n ibal . Mo.; Ind ian a;
polis. I nd. ; South Bend. Ind. ; Oklahoma City. OkJa.;
a nd in t hl:! Benelux Countrtes a nd Australia. W r it e fo r
name and address of rranchteed d istributor. Other
eutee onen.

2 EL 20 S19 4 EL 10 S18
3 EL 20 as 7 EL 10 _ _ 32·
4 EL 20 32· 4 EL 6 _ _ _ _ 18
2 EL IS _ IS 8 EL 6 28·
3 EL IS . 19 12 EL 2 :u.
4 EL IS :u. ·211 boom
SEL IS _ 28·

" A ll band vertica l!" asked o ne sk e p ti c .
· 'T wenty meters is murder these d a ys. Let's see
yo u m ake a con tact o n twenty meter phone with
lo w power!" So K4KXR sw itc hed to twenty,
using a V80 antenna and 35 watts AM . H e re is
a sm a ll portion o f the sta t io ns h e worked :
VE3FAZ. Tt2FGS, W5KYJ. WIWOZ, W2·
OOH , WA3DJT. WB2FCB, W 2YHH, VE3­
FOB. W,,8CZE, KISYB, K 2ROJ, KIMVV,
K8HGY, K3 UTL, W8QJC , WA 2LV E, YSI ­
MAM, WA8ATS, K2PGS, W 2QJP, W4JWJ,
K 2PSK, WA8CGA, W B2KWY, W21WJ, VE3­
KT. Moral : It's the a nte n na that co u n ts !
FLA SH! Switched 10 15 c.w. and worked KZ5 ­
IKN. KZ50WN , HCllC. PY5ASN. FG 7XT,
X Eil, KP4AQL, SM5 BGK , G2AOB, YV5­
C l.K. OZ4H. and ove r a thousand o th e r station ... l
V40 vertical for 40,20 , 15, 10,

6 me te rs

V80 vertical for 80, 75, 40 , 20, 15,
10 , 6 meters

V I60 ve rtical fo r 160. 80, 75, 40 , 20,
15, 10, 6 meters

1O/l5 /2n C UBICAL QUA D SPECIFICATIONS

Antenna Designation : 10 /1 5 /20 Quad
Number o f Elements : Two . A full wavelength
d rive n element a nd reflecto r for each band.
F req. Covered : 14-14.4 Mc. :!1 -21.45 Mc. 28-29.7
Mc .
Shippi ng Weight : 28 Ibs. Net w eight : 25 lbs.
D imensions: About 16' square.
Power Rating : 5 KW.
Operation Mode : All
SW R : 1.05 : I a t reso nance
G a in : 8.1 db. over isotro pic
F IB Rat io : A minimum o f 17 db. FIB
Boom : 10 ' long x I ~ " 0 .0.: 18 gauge steele double
plated; gold color
Hearn Mount: Square a lumin um a lloy plate incor­
porating four steel U-boll asse mb li es. Will easily
support 100 Ibs. U ni versa l po la rization.

Radiat ing Elements : Stee l wire. tempered and
pla ted, .064" diameter .

X Frameworks : Each framework co nsists o f t wo
12' sections o f I" 0 0 aluminum 'h i-stre ngth ' ( Re­
vere) tubing, with telesco ping 'Vs " tubing a nd short
sectio n o f dowel. Plated hose cla m ps ti ghten d own
o n telescoping sect ions.

Radiato r T ermina ls : C inch -Jones t wo-te rminal
fillin gs

Fcedl lne ( not furnished) ; 52 o hm coa xial cable

Now check these startling prices-c-note thai they
are much 10wI'I" than even the bamboo-type :

10-1 5-20 CU BICAL QUAD . . . $35.00
10-1 5 CU BICAL QUA D . . 30.00
15-20 CU BICAL QUA D 32.00
TW ENTY MET ER C UBICAL QUA D 25.00
F IFTEEN MET ER CUB ICAL QUAD 24.00
T EN ME'I ER CU BICAL QUAD 23.00
(a ll use sing le coax feedl ine)

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139

AHA! YOU THOUGHT GOTHAM
had a 47 s to ry fac tory with 16 beau tiful rec e pt ioni st s and 87 r e s e arch
technici ans. No! No ! Nor Gotham i s just two brothe rs making th ousands
of antennas in a 15 ' x 35' s to re, at prices that refle c t the low. low, low ove rhead .

QUADS w orked 42 countries in two wee ks with BEAMSThe first morning I put up my 3 elc-
my G otham Quad and only 7S watts. .. mern Gotham beam (20 Ir) I worked

W3 C UBICAL QUAD AN- Y04CT ON5lW SP9-
T ENNAS - these IWO element A OQ .' and 4 U i IT U
beams have a fu ll wave length T HAT ANT E N N A
driven .e1e.ment and a reflector ; WORKS ' WN40YN C _ ---..(.l::
the gam IS equa l to that of a . om
three element beam and jhe di- pare the performance, val -
rect ivity appears to us to be ex- UC, and price or the follow.
cepti onal! ALL METAL (except ing beams and you will sec
the insulators) - absolutely no I that this offer is unprece-
bamb?O. Complete with boom. dented in rad io history!
a lu min u m . a lloy spreaders; Each beam is brand new; f u ll size ( 36' o f tubing
s t u rdy , unl v~r s al .t yp e beam . fo r each 20 meter element , for insta n ce) ; ab-
mount: uses single 52 o h m coaxial feed ; no stubs I I I ' I di b 0 nd all hard
o r matching device s needed ; full instruction for the !\O ute y co m p ~te me u 109 a 0 m a . -
s im ple o ne-man assembly and installation are in - ~are ; uses a sl!1gle 52 or. 72 ohm coaxial feed,:
eluded; this is a fool-pro o f beam that always works line : the SWR . IS I : I; eas lly.han?les 5 KW ; 'V8
with e xce ptiona l results. The cub ical q uad is the and I" alumniurn alloy tubing IS employed fo r
a nten na used b y the DX champs, and it will do a m aximum st ren gth a n d low wind loading; all
wonderful job fo r you ! beams are a djustab le to any frequency in the

band .

\ \2 • CQ • September, 1969 S.. pelle 110 for New Re.der Service
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Electron ic
Equipment
CATALOG

WORLD RADIO

FREEl
The late st in quality e lectronic e quipment! Mone y-saving buys on e ve ry­
thing in e lectron ics, including new and e xclusive items available o uly at
World. AND e verything in our Catalog is available on our easy monthl y
c red i t p lan!

SHOP BY MAIL AND SAVE ON _ Special Package buys on name brand Amateur, CB and Hi-Fi
equipment selected by WRl experts· Amateur Gear · CB Equipment · Stereo Hi-F i · Elec­
tronic & Hobby Kits · Tape Recorders and Tape · Walkie Talkies > Shortwave Receivers
• Phonographs · Speakers · Record Changers · FM/AM & VHF Rad ios· Intercoms· PA
Equipment · Test Equipment · Antennas · Tubes and Transistors · Automotive Elect ronics
• Tools & Hard ware · Books · Headphones · Microphones · Wire & Cable · Parts & Batter ies

WORLD RADIO
3415 West Broadway
Council Bluffs, Iowa 51501

Gentlemen:
Please send me your FR EE 1970 Catalog.

-------I
I

Dept . CQ.EE-45 I

I
I
I
I

Xume :

I Address I

I City ~ tate Zip IL ~

Use our easy monthly
credit plan or your
BankAmericord or
Moster Charge to buy
anything in our Catalog!



Solid-St~te Projects
for the shack.

Use RCA-40673 MOSFET
with the Transient Trappers

2

3

1

4

RCA40673 MOSFET with bu ilt-in Transient Trappers
- 20 d B (typ.) gain at 200 MHz in RF applicat ions.

The Transient Trappers are in the RCA-40673, the
industry 's FI RST dual-gate MOSFET with INTE·
GRATED PROTECTl ON·CIRCUITR Y .

Back -to-beck diodes. di f fused with in the same silicon
pellet as the MOS Field-Ef fect Transistor , guard each
gale against :

• static d ischarge dur ing handl ing operations prior to
ci rcui t installat ion w ithout the need for ex ternal
short ing mechanisms.

• in-circuit transients.

These back-to-beck d iodes - as shown in the schemat ic
- are elect ri cally dormant during wide excursions of
large signal sw ings. but have very effect ive protect ive­
clamping act ion in the presence of excessive transient
voltages.

Ask your RCA D istributor for the full story . or w rite
RCA Elect ronic Components, Commercial Engineering,
Section I15-S0. Harrison, N. J . 07029.

•
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