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The ultimate transceiver ... Kenwood's TS-820. No matter what you own now,
a move to the TS-820 is your best move . It offers a degree of quality and
dependability second to none. and as the owner of this superb unit, you will
have at your fingertips the combination of controls and features that . even under
the toughest operating conditions . make the TS-820 the Pacesetter that it is .

Following are a few of the TS­
820'g many exc ltmg features

p eCH PROCESSER . An HF
cucut provides quick ume constant

comp-ess.co usmg a true RF
compressor as opposed \0 an IF
clipper Amount of compression .s
adjustable to the desired level by a
convenient front panel control

IF SHIFT . The IF SHIFT control
vanes the IF passband Without

changmg the receive frequency
Enables the operator to ehmmate
unwanted Signals by moving them
out of the passband of the receiver
Tt us feature a lone ma kes tre T5·
820 a pacesetter

•
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Call toll-free 800-647-8660
for products by MFJ ENTERPRISES

400% MORE RF POWER
PLUGS BETWEEN YOUR MICROPHONE AND TRANSMITTER

SUPER LOGARITHMIC
SPEECH PROCESSOR

Up To 400% More RF Power is
you rs with t hi s plug·in un it . Simply
plug the MFJ Super LogarithmiC
Speech Pro cessor between your
microphone and tran sm i ller an d
your voice is suddenly transformed
f ro m a wh isper t o a Dynami c
Output.

Your signal is full of punch wi th
power to slice thro ugh aRM and
yo u go from barely readable 10
"solid copy OM".

- ­. -.. -.
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LSP-S208X II. Same as lSP-52lleX but In •
beaut i'ul 2-1 /8 Il 3-5 /8 .. 5-9 /18 Inch TIIO-Te
enclosure with uncommitted .. pin Mie j«:k.
OUtpu t cable, rotary function ..... iICf'l .

$49 95..~.­-'.-

LSP·5208X. 30 db dynamic rat'Ige IC log amp wid 3
acfl're lilt.. g i¥tl clean ....dio . RF ptOlllCted . 9 V
twauery. 3 oondUC1Of. y, - phone ifoCk' for Input
and output. 2-3 /1& ... 3-11. ..... lncht• .

$27 95
.. -.._-- .

$39 95

NEW
CWF·28X Super CW Filler
By I,r the ........ cw.r 5000 In UN . Ruor Iohatp
Mltc1111ty. IlO Hz banltwldlh, ••t~, alwp
altlrts. No ring ing. P'UOlI ' bMw.... ..-I..... ...cI
phonet; Ot contlKt bltw.... ' udlo st. lOt
~klr op.mlon.

• $electable BW : 80, 110, 180 Hz • 60 dB down
one octaYe l rom center 11llQ . 01 150 Hz lor 80 Hz
BW • Reducee nolM 15 dB • 9 V ballery
• 2-3/16 Il 3-1/4 Il 4 In. • CWF·2Pe, wired PC
board, $1 8.95 • CWF-2PCK, kit PC board $1 5.95

CMOS-8043 Eleclronic Keyer
SlIl l 01 lh' . r1 dlll"n u.., CURTIS· IOU
Keyllf"Oft+odllp .
• Bullt·ln Key • 001 memory • lamblc opera­
1101'1 with e llie rna l squeeze key • 8 to 50
WPM • Sidetone and speaker • Spe«l, vol­
ume, tone , welghl controls • UII.. reliable llOlid
state keying ± 300 volts mall . • 4 poe,itlon
s wileh lor TUNE, OFF , ON, SlDETONE OFF
• Uses 4 penlight ceue • 2-3/16 Il 3-1/4 Il 4
inches

MFJ-16010 Antenna Tuner
NOOII )'OU CIIIl op.ml . n bind - 160 ltwu 10
M~ - wllh • alog" IWldom wi N and Nn your
lu ll t rentcel_ powIIl" output - up to 200 w.tl
RF pclWIIl" OUTPUT.
• Small enough to carry in your hlp pocl<e1,
2-3/ 18 Il 3-1/.. Il 4 Inches • Matches 1001I and
high Impedances by Interchanging Input and
output • So-239 coextet con nectors • Unique
wide range , high performance , 12 pcenson tapped
Induclor. Uses two s tacked toro id cores

•
$29 95 -.." ...."',....... $49 95

SBF-2BX SSB Filter
O..mallc.lly Im~" I'Ndablllly .
• Optimizes your . udio to reduce sl deb. nd
spl.lter, remove low .nd high pitched QRM, hiss,
static crestles , background noise, 60 and 120 Hz
hum • Reducea I.tlque during contest , OX, and
regchewing • Plug. bel Weef'l Phones and re­
oel_ or connect between IUdlo slage lor s peaker
oper.tlon • Select.ble b.nd wldth IC .ctlve
audio lilter • Uses 9 volt ballery • 2-3 /16 Il

3-1 /4 Il 4 IncheS

MFJ·200BX Frequency Slandard

Provld" ' l rong , Ilftd.. marll.........., 100, 50, or
25 KHz _II 11'110 VHF Nglon.

• rxercerve clreullry suppresses .11 unw.nted
markers • Markerlll Ire gel«1 lor pos itive Ident l­
l ication. CMOS ICs with trMlletor ou tpu t. • No
direct connectscn ne cessary • Use l " voll
baltery • Adjus table t rimmer lor zero belIllng to
WWI/ • Switch selects 100, 50, 25 KHz or OFF
• 2-3 /18 Il 3-114 Il 4 Incr-

MFJ·1030BX Receiver Preselector
CINrI , cop, WNk unfNd.ble .Ignel, (lncrN_
. Ign. l 3 10 5 ~s~ unll. ).
• Mor. lhan 20 dB low noise gain • $ePllfi te
Inpu t lind ou lpu t tuning ecntrere give I'nIIllmum
Ollin . nd RF select iv ily to s ignif icant ly reject
out-of· band sig nals and reduce Image res ponses
• Du. 1g'le MOS FET for low noise, strong signal
handU"", . bUllles • Completely It.blG • 0p­
timized lor 10 thru 30 MHz • 9 V battery
. 2-1 /8 Il 3-$/8 x 5-9116 loche3

$27 95

MFJ-40T QRP Tr.nsmlUer
Work the work! with 5 .811:. DrI «I Meter CW.
• No tunl"", • Matc.... 50 onm la.d • ClMll
output with 10..... hermonlc content • Po ...... r
ampl ilier tran,iltOl' protected IigIlnlt burnoul
• S .....ltch seleCtS 3 crystal. Ol' VFO Input • 12
VOC • 2-3 /16 Il 3-1 /. x 4 lneIIM

MFJ-.tOV, Compwllon VFO $21.95

MFJ11~: l~V~U~~I~..~.~~~,.. $21.95

NEW
CPO-555 Code Oscillator
For I N••~ 10 " mt.... .-- COOl.
For I a.d TImer 10 poll'" hi. 11.1•
For the Code InstlUC10r to teech I'll. d ......
• Send crisp Cl.... code With plenty of volume lor
cLassroom use • Sell contained speMer, v0l­
ume, tone control. , .h,.mlnum cabinet • 9 V
battery • Top qual ity U.S . construction • U­
S55 Ie t imer . 2-3 /16 J( 3-1 1" Il 4 I~

TK-555, Optional Telegraph Key $1.95

OUR OFFER TO YOU

Clelw Fel low Ham,

Try tny MFJ products and II you .,. not
completely IItislled, retum It wilhin 30 days 101' •
lull prompt refund (len shipping). Call u. today
loll f... lOG 141-8660 tncI charge your BInk­
Amer\eall:l or Master Charge , or mall your order
in today .....ith your check or money order (01' ute
your SAC or MC). Please add $2.00 101' sI'llppl"",
end handU"", .

13, Martin F. Jue, K5FLU

ORDER TODAY. MONEY BACK IF NOT DELIGHTED. ONE YEAR UNCONDITIONAL GUARANTEE.

Order By Mall or Call TOLL FREE 800-647-8660 and Charge It On

MFJ ENTERPRISES ~·IS~I:S?M~"rATE.MISSISSIPPI 39762



Featuring Kenwood 's New and Unique CONTINUOUS TONE
COOED SQUELCH SYSTEM. 4 MHz BAND COVERAGE.
25 WATT OUTPUT. FULLY SYNTHESIZED, 800 CHANNELS
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Kenwood adds to your
pleasure...

wherever you~

A 2·METER STATION THAT GOES WHERE YOU GO
The high performance portable 2·meter FM transceiver endowed w ith Ke n.
wood's characteristic high level 01 qual ity, The TR·2 20 0 A provides su perior
performance for the active outdoorsenan . portable, mobile Of airborne _, pleasure or
emergency 12 channel capacity {6 supplied) . Built-In telescoping antenna can be easil y
replaced by a " rubber duck" antenna (RA·' option). Connection for external antenna
External 12 VDC or internal m-ead batteries Banery-saving " light o ff" position . HI-La
power switch (2 w at ts-40 0 m W) Everything you need is incl uded: batter ies. charger,
carrying case and microphone. Or mount it in your car as a mobile r ig using an MB-1 A
mounting bracket {opt ion}

Outstanding sensmvnv. large-sized he lica l resonators With
High Q to minimize undesirable out -of-bane Interfe rence, and
a z-oore 10 7 M Hz rnonohttuc crvs tartuter co mbine to give
your TA·7 40QA outstanding rece iver performa nc e
Ttus compact 6 2 pou nd package measures on ly 7-3/ 15"
Wide, 10-5/8" deep, and 2· 7/ 8" hig h and IS oesrcn ec to

g ive you th e kind 01 performance specrficat.ons you've always
w anted 10 see In a 2·met er amateur rig High performance
specthcanoos of tnt errnoootanon cha rec tensucs (Bette r t han
66dB), spvnous (Bell er th an - 60d B), Image reje ction (Beller
than - 70dS) and a versati le squelch system make the
TA-74 00A to ps In ItS class

TRIO ·KENWOOD COMMUNICATIONS INC, 116 EAST ALON DRAIGARDENA. CA 90248
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We'll G UARANTEE
no other balun, at any
price, has all these
features.

6743 Kinne St.
Ean Syracuse. N.Y. 13057

3

-•.

•
"" '.

--
.. -

U 'S WHAT'S
INSIOf

rHAT COUNrs,

"'TI••

WITH
BUILT·IIC

L1CHTNINC -
ARR£mll

THE APPROVED LEAOING HAM AND =1~I~~~~~5i~"w2Cl"U,}1"BATU°N'"-$~l--2;,§-~
Tho .....n bo'un 1 HAHOLES FUll 2 KW Pt:P AHa THEH SOME. ~::.:""O"

. dB """'II u 8 r03 ' anded 3 to 40 Me. w~---_1II!W'l
• \1 2. HELPS TVI PROBLEMS By Reduc ina: Coa. Un. .-, .. .......

Ra d iatIon
NOW ALL STAINLESS STEEL HARDWARE. 50239
Double Silver Plated
'MPROVES FIB RATIO By Reduc inll: Coall U n.
P ,c k·Up

S. REPLACES CEHTER INSULATOR. Withstllnds
Anlenna P ull o f Over 600 Lbs .

6. BUllT·IN LIGHTNING ARRESTER. ProtKls Ba lun
-Could Also seve You r Valuable near

7. BUILT·IN HANG·UP HOOK. Ideal For Inverted
vees. Mult i-Band Antenn,s, Dipo les. Beam and
Quads

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
OF THE U.$. ARMED FORCES, FAA. RCA, CIA. CANA.
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
THE WORLD OYER TlMy"re built to I..t

S/G SIGNALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A SREAK

Comes in 2 models. 1:1 m.tehiiS 50 or 75 ohm un­
h lanced (eoa. line) to 50 or 75 ohm billilneed 10ild.
4:1 model millehes 50 or 75 ohm unb.'ilneed leo••
line) to 200 or 300 ohm bill.need 'oild.

AVAIl AllLf AT All lfAOING OfA(US . I f Nor. ORDfR DIRf c r

UNADILLA RADIATION PRODUCTS Tel: 315-437-6444
Division of Microwave Filter Co. Inc. TWX 710-541 -0493

•nounClng
• DeKalb , IL - The DeKalb Hamfest
will be held on May 1. 8 a.m. to 3 p.m.
at the Notre Dame Special Educat ion
complex on Gurler Road. 3 miles South
of Dekalb between Route 23 and S.
First St. Tickets are $2 at the door,
$1.50 in advance. There is no fee for
displays. Talk in: . 13/.73 and .94 sim­
plex . Informat ion/Advanced Tickets:
Write Howard Newquist. WA9TXW.
P.O. Box 349. Sycamore. IL 60178.
• Rochester , NY - The 44th annual
Rochester Hamfest. combined with the
New York State ARRL Convention will
be held the weekend of May 20-22 at
the Monroe County Fairgrounds. near
Rocheste r, NY. Activities begin on Fri­
day, May 20. at the Rochester Marriott
Inn beginn ing at 7 p.m. The indoor
open flea market will open at 7 a.m .
Saturday and operate until 5 :30 p.m.,
then reopen at 9 .30 a.m. on Sunday.
Registration In advance is $3.50. Ad-

venceo regist ration closes May 14. Re­
gistration at the gate is $4.00. Ticket or­
ders and info rmation requests should go
to: Rocheste r Ham fest, Box 1388 .
Rocheste r. NY 14603 . Con tact. Harold
C. Sm ith. WA2 KND, 716·27 1·1460.
office. or 716·225-5260. home phone .

• West Liberty, OH - The Champaign/
Logan/Amateurs Radio Club will be
holding its annual Flea Market /Ham fest
on May 15. 1977. at the West Liberty
Lion 's Park in West Liberty . OH. "Ad­
mission is free . Vendors pay $1.00.
Door prizes. Festivit ies start at 10:00
a.m. Talk in on 52 Simplex .
• Durham, NC - The 1977 Durhamfest
will be held on May 28-29 , at the South
Square Shopping Center. Durham. NC.
Two day flea market under covered
parking deck. Seminars, fantastic prizes.
bingo and shopping for the family plus
much more. Durham FM Assoc. Box
8651 . Durham. NC 27707 .

• Fort Vancouver, WA - The for t Van ­
couver Ham fair is Sat. May 21st & Sun.
May 22nd. to be held at the Clark Coun­
ty Fai rgrounds. 7 miles north of Van­
couver on 1·5. soonse red by W7AtA.
Clark County Amateur Radio Club in
cooperation with W7KYC. Portland
Amateur Radio Club. Camping. con .
tes ts, swap & shop, prizes. displays, and
many other act ivities. Registration to
Dorman Stafford W7ZDR. Registrat ion
Chairmen, Fo rt Vancouver Hamfair.
3509 E 21st St. , Vancouver. WA 98661.
Make checks payable to Fort Vancouver
Hamfair. Talk in 00 2 & 75 meters.

• Trenton , TN The Humboldt
Amateur Radio club will hold its annual
Hemfest on May 22, at Shady Acres
City Park in Trenton , TN. Flea Markets.
prizes. ladies ac tivities, etc.• for further
information contact Ed Holmes. W4IG.
501 N. 18th Ave., Humboldt. TN
38343.
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Time was when a separate recover
and transmitter comprised an ama­
teur station.

Then came the rranscejver -.
everything in a package. For sour.
rrecoencv work, you had to have
another box - an external VFO.

Now swan presents the 55747
untranscever.separate transmit and
receve operation on individual banos
through dual VFOs all in a single unit.

A 125-watt·minirnum output ,
coo-coerema unit with selectable
sideband, en-sene state construction,
digital trecuercv readout. and 3.5­
to-so MHZ caoaoutv

The digital counter reads either
of the dual VFOS yOU select with a
resonmon of :t 100Hz on Six digits
of seven segment LEO's.

You come up on a trequencv fast
because broadband tuning eliminates
adjustments.

The 55747 will operate on any
frequency tnrouqnout its range in
SOO KHZ steps (except IF guard band)
with the acdmon Of a frequency
synthesizer orwith aodttlonat crystals.

And you select lower sideband,
upper sideband, or CW with sidetone
on au trequences f rom 3.5 to 30 MHZ
(optional AM available).

Performance is everything YOU 'd
expect from Swan. like better than
~ m icrovolt at 10 db 5 + N/N ratio
sensftwnv and 3OQ-3000 Hz audio
response -the best in the ccsmess.

Other features include recewer
incremental tuning, panel meter
indicating retatwe power out and
receiver signal strength: and infinite
VSWR protection.

All circuits are on Plug·in printed
cecuu tcaros and an accessory like
the noise blanker is added internally
just by Plugging into a beard. For
instance, a plug-in board lets you
use the counter as a piece Of test

•



equipment for checking extemat
t requencv sources up to 150 MHz
with 100 Hz resolution,

The 5S747 packages the ham rig
in one compact unit Ofunprecedent ed
f lexibility, Seethe new look Of amateur
radio at your Swan dealer today. Use
your Swan credit caret Applications
at your dealer or write to us.

ottler f eatures Include:

• AlC
• Mike gain control
• VOX
• Automatic setf adjusting AGC
• ON drNe control

• Operat es directly f rom 13.8
tnomman VDC

• 2.7 KHz IF bandwidth
• Only 12"Wx6"Hx13~ " D ,

weight 22 IbS.
• Low average 8 amp 55B transmit

pow er drain, 750 rna receive

Accessories
• AM (6 KHz BW)
• ON audio f ilter (selectable 80 or

110 HZ bandWidth plug-In boann
• Noise blanker
• External frequency svntneslzer
• PSU-1 AC power supply
• -occsmon crystal oscillator

• sreouencv counter board

55747, std 13.8 VDC unit. ... . $849.95
PSU-1115/ 230 VAC universal
power supply. . , .. .. , ... . . $151.95

Dealers throughOut the WOrld
or order direct from

S..,..A IV",
ELECTRONICS
" ......... ..., 01 C.-: C"_.l""

50S AorJ)Oft Iload.OC~. CA 92054
1714) 757·7525



think of yourself as an

antenna expe
-you select your components!

,
•

--
-Get optimum performance ba:~ ---

for band. Choose from medium
or high power resonators tor _
your favorite bands.

For convenience , use the
Hustler stainless steel
resonator spring ,
and special design quick
d isconnect.Get exceptional reports.

broadest bandwidth,
lowest $WR Use with any
convenienllength 50 ohm
coax . Matching devices
not required .

•-~ .
-.'.

Stainless steel ball mount, 180°
adjustable, commercial duty for
superior mechanical and electrical
performance.

~/.... .

Fold over, 360° swivel mastfor~: _Quick band change or easy
garaging . Select from two
versions. fender/ deck or bumper
mounl location .

Get fixed station reports from
your mobile -operate 6-10-15­
20-40-75 or 80 meters with the
experts and join the vast
majority using Hustler for nearly
two decades.

•• •and you'D mobile
with the experts' foremost
choice••• 'IIVS#!1iEB

Modal 8M·'
B umper M ount "the home of originals "

new-tronlcs
corporation
15800 Commerce Park Drive
Brookpark , Otuo 44142
{2161 26 7·3150

Available from
all distributors

who recognize thtl best.Standard
Resonators

RM
400 Watt s PEP

Su per
Resonator,

RM (SI
2 KWPEP

Greates t COve rage

Model MO-:?
Fo' Bumper

Mount
Location

M odel M ().l
For Deck o r

Fender
Localoon

Hu.tt•• d..'Un• • •• p.'..n'.., ynCl..' ....... ". "'0.. Ot ,~.
' o ll""' inll ••• 'lIn.., '0 Ne ",-T'o,,"e. Carpo,."on 3281732
35 '3012.30'116611,3813985,33213 ' 1, 35892' 0,3582951

..., ./

Model L-14-:?40
1.4 ,1 S pec

50 Ohm Feedline
Model RSS·2

Resonalor Sprin<;l

Model SSM·2 eall M o unl

M ode l 0 0-1
QUICk D,S(:onneCI

OlU!lTlER ANTENNA PROOUCTS - '". ... '_n
1• • '.-O"g",.' d"'Ilna _ c,•• 'ad ."'" ",.nut.."",...
by A",."c.n ,n g.nu"y, I• ..."."" """.".,. _ used b.
e""''''uo,e.'o.. '~'Oy g '>Ou, , ~. ",ar1(l
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Injustice is relatively easy to bear;
what stings is justice. - H. L. Mencken

T hiS morning I received an impassioned letter from Hank
Greenberg, W2LTP, of Cranford, New Jersey. Hank's letter
contained numerous clip pings from New Jersey newspapers
reporting on Hank's legal battle over his new antenna . It
seems that without knowing it Hank has become another
casualty in local ordinance warfare. He's being legalized to
death . His letter, with passages underlined in red and the
numerous clippings don 't really ask for anyth ing, not even
th is publicity but merely reflect the anx iety and fru stration
of beat ing your head up against the wall to the point of just
screaming and crying out fo r something. The last th ing Hank
needs now is some more " justice" heaped upon h im.

Is Hank alone or are th ere oth ers in the same bind? We ll if
you like statistics and are impressed with numbers try th is
out for size. There are about 7,000 suits be ing pressed right
now all involving loca l laws governing antennas, TVI, and the
like against amateurs and CBers throughout the country .
Some are multiple cases whereby the ind ividual is hit with
two or th ree separate actions to defend on laws that discri­
minate against the radio enthusiast. This hits us all, amateur
and CBer alike, and whether we like it or not we do have a
very real common problem that can only be solved jointly.

The next time you th ink of putting up a tower or of
changi ng that old antenna be very very careful. For the an­
ten na you erect might be deemed an eyesore, public nui .
sance. blight on the neighborhood, in violation of a new law
to be written next week, or some other obscure th ing that
can be (and most li kely will be ) prosecuted to the fu ll extent
of the law. Of course, on the oth er hand this same set t-serv­
ing community can clearly plant some monstrous steel and
aluminum tower power pole complex or allow at whim some
other commercial or government group to erect criss-crossed
power lines, telephone lines anywhere they want even on or
th rough your property .

What are you going to do about it? I hope the answer is
not apathy or disinterest because you 're not involved and it's
not happening to you at the moment. You are involved and
it is happening to you right now!

Wh at can be done? Actually quite a bit can be done . For
example at th is year's PC 77 show (Personal Communications
77) a new group was an nounced whose aim and intention is a
consolidated effort to fi!tlt these punitive and " just" laws
through the courts. The Personal Communications Pounda­
tion is made up of 24 Lawyers, Judges and law school Profes­
sors. They are certainl y in a posit ion to und erstand the entire

an editorial

problem on a nationwide basis and are planning specific legal
actions and they will serve as a central clearing house for in­
formation in the area of personal communicat ion law. Next
month we will pu blish thei r init ial proposal, specific aims and
suggestions. I suggest that you read it carefully and seek ways
either individually or collectively th rough clubs to he lp them
achieve'ou r goals.

In the mean time you can write for informat ion to th eir
Presiden t, Jon J . Gallo, Esq., Personal Communications
Foundation, 1900 Avenue of the Stars, Twen t ieth Floor, Los
Angeles, California 90067.

Well Hank, I guess th is isn' t much help to you right now
but it is an indicat ion that you 're not alone f ighting wind·
mills. There are people out there who are work ing to secure
your rights and fi~;lting the good fight. It may not be much
consolation to know you are not the on ly one touched or
should I say clubbed by lega l caprices or much help in teet­
ing the bill for lawyers and possibly fines but hang in there,
help is coming.

Why not drop a QS L to Hank today to let him know
you 're with him and appreciate what he is going th rough. His
QTH is: Hank Greenberg, W2LTP, 313 Bloomingdale Ave .,
Cranford, New Jersey 070 16.

Our Cover

Our cover th is month reflects what has been a long and very
cold winter for most of the count ry. Jim Koshmider,
K7DXD, lost this one after a heavy windstorm and has al·
ready begun work on repairing the damage. Now that the
wa rmer months are here and the antenna season is upon us
please exercise caution in either installing or repairing your
antenna. It 's one thing to be sued over your antenna and
something else to be hurt or lose your life over it.

December Recap

Back in my Decembe r Editorial I asked some of you to
share your good fortune with others less fortunate by dona­
ting a p int of blood to the N.Y,U. Medical Center in the
name of Sam Weinstein , WB2AMY. Sam as you may recall
was a member of the Hall of Science Radio Club and when
he d ied last year he left an outstanding debt of 64 pints of
blood used during h is ill ness. I checked with the N.Y.U.
Med ical Center today and found that 2 pin ts were donated. I
guess 1976 was a bad year all around.

73, Alan, K2£EK
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$4.75 ea.

OX OSCILlATO~
Crystal controlled transistor type. 3
to 20 MHz, OX-La , Cat. No. 035100.
20 to 60 MHz. OX-Hi, Cat. No. 035101
Specify when ordering.

$3.95 ea.

MXJ(·1
TI\AHSISTO~

Rf"'IXE~
A single tuned circuit intended for
signal conversion in the :xl to 170
MHz range. Harmonics of the OX or
OF-' osc il lator are used for injection
in the 60 to 179 MHz range. 3 to 20
MHz, La Kit, Cat. No. 0351 OS. 20 to
170 MHz, Hi Kit. Cat. No. 035106
Specify when ordering.

$4.50 ea

PAX-l
TI\ANSlSTO~

Rf POWE~ A/IIP
A single tuned output amplifier de­
signed to follow the OX or OF-1
osc illator. Outputs up to 200 mw, de­
pending on frequency and vo ltage.
Amplifier can be amplitude mod·
ulated. 3 to 30 MHz, Cat. No. 035104
Specify when Ordering.

$4.50 ea. $4 .75 ea.

DAX-l
D~OADDAND A/IIP
General purpose amplif ier which
may be used as a tuned or untuned
unit in RF and aud io applications. 20
Hz to 150 MHz with 6 to 30 db gain.
Cat No. 035107
Specify when ordering

SAX·l
TI\ANSlSTO~

Rf A/IIP
A small signal amplifier to drive the
MXX-l Mixer. Single tuned input and
link output. 310 20 MHz, La Kit. Cat.
No. 035102. 20 to 170 MHz, Hi Kit,
Cat. No. 035103.
Specify when ordering.

$3.25 ea.

OF·l OSCILlATO~
Resistor/ capacitor circuit provides
esc over a range of freq with the
desired crystal. 2 to 22 MHz.OF·' LO.
Cat. No. 035108.18 to 60 MHz, OF-1
HI, Cat . No . 035109
Specify when ordering.

Sh ipping and postage (inside U.S., Canada and Mexico only)
will be prepaid by International. Prices quoted for U.S.,
Canada and Mexico orders only. Orders for shipment 10 other

countries will be quoted on request. Address orders to:
MtS Dept. , P.O. Box 32497,

Oklahoma City. Oklahoma 73132 .

.02% calibration Tolerance n
EXPEI\I"'ENTE~ C~YSTALS

(HC 6tU Holder)
Cat. No. Specifications
031080 3 to 20 MHz - for use in OX OSC Lo

Specify when ordering $4.95 ea.
031081 20 to 60 MHz - For use in OX OSC Hi

Specify when ordering $4.95 ea.
031300 3 to 20 MHz - For use in OF·1L OSC

Specify when ordering $4.25 ea.
031 310 20 to 60 MHz - For use in OF-1H OSC

Specify when ordering. $4.25 ea.
International Crystal Mfg. co., Inc.

10 North Lee
Oklahoma City. Oklahoma 73102
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CHECK THESE
FEATURES:
• All metal ease
• Am.riu" mId.
I Acut'l, st.nd....

pll.,·,n cl)'mhi
• f ••tuNS 11.1

MHz Dryst.1
filt.r

• Trimm.r cap. on
TX end RX
ernUl'

• 3.S wItts outp.,t
• .Itt.ry 1I0ldirICC'r.ts ......

rei" If, ."U1lin,
0' ",ud Cllls

e Mi"llllnd~.ld
mll.U,.. , ..
Ili.l:h II: 2.125"
w,d'lI: '.2'1"
dltp

• Rubber duck)',nt,n",
I Wrist ..tet)'.

carryin.-stl1lp
lnclud.d

•• chlnner,
• FlctDr)'odirect

to youl

TONE ENCODER PAD
PluM-;n Installa tion on most ' I f
amatlur transceivers. . ', ,

TE-II TE· ' ' • •

$2995 $5995 • , •

Acc...or'••
Avall.bl.
• Niud b.n• ..,.

p.ck
I Ch......r for

Gn·' b.tt• ..,.
p.ck

I Lllther citr..,.in,
CI"

I TElIl ton.
enCOder for
.uto p.tch

Hand-HIJd
2-rrrMer FM 6­
chitn".'. 3.5
watt. MM'
".,.

GTX·l0·S
2'''111' Filii , 10 duul"
11 WItt, (Ill is R,t il·

t l"") $14995

•

GTX·200
2-M, t, r Filii . 100 t hU RI '
t'''' ~inliul. 3a WItts
(l Rtl. ' 41 ." IlIIH I) $19995

Engineered and designed tor
the quality conscIous
2-meter enthusiast

GTX·200T
(incl . 146.94 MHz)

S24995

GTX·2
2·..,t., Filii , 10 thU II •.
30 WIns w i t~ , nUul­
t n "flUty "llCur
(l ltl. 141." 1lII1ll) $18995

t

I\a~e 10 \

a1ft 0110••• ·'
to'"

Genave's GTX·200T offers the FM operator up to 100 chan­
nel combinations incorporatin!j: 10.7 MHz first IF and 455
MHz second IF for outstand ing sensitivity, minimizing
effects of adjacent channel interference.

ADDITIONAL FEATURES INCLUDE:
• 30 watts output power, nom. 25 watts min.

@ 14 VDC input
• Separate controls for independent

transmit and receive frequency select ion
• Switch for lock-in of pre-selected frequency pai rs

allows one-knob operat ion
• supersenstttve dual-gate MOSFET

in receiver head end.
• Blacklighted for night operation
• Factory-instal led. front panel mount 12 digit tone

encoder.
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N FROM -GAIN
2-METER BEAMS THAT

LAST LONGER.WORK HARDER.
AND COST LESS.

Introducing a whole new
generation of Hy-Gain 2-Meter

beams.

Completely redesigned for
greater strength and corro­

sion resistance. So they last
longer.

Newly engineered for
greater performance and max­

imum efficiency . So they
work harder, your transceiver

works better.

And built better. So you
pay less for the performance

you want .

Our new 2-Meter beams
give you the kind of perfor­
mance you expect from the

world's largest manufacturer
of quality antennas. Yet. thanks

to Hy-Gain technologyI they
weigh less, have lower wind

loading and are UPS shippable.

They use an exclusive new
element to boom mounting
system that's mechanically

stronger and electrically
more efficient. All can be

vertically or horizontally po­
larized. And all are constructed
of the finest aluminum and
ZMI hardware.

Hy-Gain 214 14-element
close spaced beam with ex­
tremely high forward gain and
narrow beam width . $26.95

Also available with B­
element optimum spacing.
Hy-Galn 208. $19.95

Hy-Gain 205 5-element
optimum spaced end mount
beam with high forward gain
and broad frequency
response. $1 6.95

Also available with 3 ele­
ments. Hy-Galn 203. $12.95

see the new generation of
Hy-Gain 2-Meter beams at
your amateur radio ceaier.
Or write Hy-Bain: 8601 North­
east Highway Six; Lincoln,
NE 68505.

illO·

WE K&P PEOPII TALIONG.
Hy·Ga,n reeerees the ,;gill to change
prbls. designs and/or specrfications
at any lome wilhoul nobce

203SPECIACATIONS 21' 208
Mechanical
Boom length 186" 148 :V. "
Longest element 39W ' 4OV4 "
Turning radius 95" 75 1Ja"
Wind survival 80 mph 80 mph
Mast diameter 1Y..-1%" 0 .0. 1V4-1% " 0 .0.
Ekx>m diameter 1V4" 0 .0. 1Y4" 0 .0.
Wind load area 1.65 ttl max. 1.26 tt2 max .
Net weight 5 .5 100 4.1 100
Electrical
Forward gain 13.0 ese- 11.8dBd"
Front-to-beck rato 20 dB 20 dB
Max imum SWR 2:1 2 :1
Band width 2 MHz 2 MHz
Max imum power 2501500 PEP 250/500 PEP
Impedance w/balun 52 ohms 52 ohms
Y2 power beam width 35° vertical 43° vertical

35° horizontal 36° horizontal
Stacking distance 82 " min. 82" min .

205

75"
39 ~"

73"
80 mph
1 V4 · 1 ~" 0.0.
1W ' 0 .0.
.740 tt2 max.
2.9 100

9.1 dBd'
20 dB
2:1
4 MHz
2501500 PEP
52 ohms
600 vertical
450 horizontal
82" min.

43".,. '
4OV4"
43V2 "
80 mph
1V4·1~" 0 .0.
1W ' 0 .0.
.496 tt2 max.
2.2 1bs

6.1 dBd'
20 dB
2 ~ 1
4 MHz
250/500 PEP
52 ohms
950 vertical
600 horizontal
82" min.

",. ·Hy·Gain aroternas alll gain rated against a standard dipole antenna (clBd) instead 01 a theoretical iSOtropic source (clSi). This is a more t'Onest and
• realistic means ot~ brward gain.
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TEMPO/1mb
So much for so lillie ! 2
watt .... HF / FM hand held
6 Channel capabi li ty. solid
state. 12 VDC. 144-148 MH z
(any two MH z), includes
1 pair 0' crystals . bui lt-in
charg ing term tnats for ni­
cad cells . S-m eter, battery
level meter, telescopi ng
w hip anten na , in ternal
speaker & m icroph one.

H C .... ..... , ... & $199 .00
Co _ e..'-·-.,.., ..."..".

•

-

•. ..
._.....,,-0- ', , , ,

-
•

TEMPO
6NZ

TEMPO/CL 14611

. . .a VH F / F M mobile t ran­
sceiver for the 2 met er am ateu r
band . It is co mpact, ruggedly
bui lt and co mp le tely solid state.
One channel su ppl ied plus two
c hanne ls of you r choice FREE

144 to 148 MHz coverage . Multifrequenc y spread 0 1 2 MH z . 12 channe l
possible . Metering of o utput and receive. Internal speaker, d ynam ic
micro pho ne , mounting brac ket and power cord supplied . A Tem po " best
buy " at $239 .00 .

Tempo VHF/ONE
the "ONE" you 'lie been waiting for

No need to wait any longer - this is it! Whether you are already on
2-meter and want someting better or you 're just thinking of getting
into it, t he VH F/ONE is the way to go .
• Full 2 ·,.,.t. lHond co....,..... l l 44 t o 148 MHz for transmit and ,_,..... .
Full phlse lock synthesi zlld IPLL! so no ~nnel crystals ar. required . •
Compeet u d l ightwe ight - 9 .5"lonllll 7 " w ide Jl 2.25 " high. Waight ­
About 4.5 ItK. • Provisions for a n a ccessory sse adaptor . • 51figil LED
r.,.i.... ft.,quency disp~y . • 5 KHz frequency 5eIeet; oo for F M Opel"iltion.
• Automatic repNll... s p lit _ w lt'CU b le up or down for normal or re"en"l
opwation. • MierophorM. POW'" cord a nd mounting bracket inc lud ed. •
Two built-in programmable channels . • All solid s tl t e . _ 10 watts o ut p ut . •
Supeo- selec:t i"i l y with . erystlll filt... ;11 the 'irst IF and E t ype cera mic filter
at the second I F• • 800 Se*tllb~ , .eei... frequeneie5. .. AeQll$5Ory g ·pin
we....t . .. $495 .00

TEMPO SSB/ONE
SSB adapter for t he Tempo V H F/O ne
.. Select.ble upper or low... . ideb.nd. .. Plugs d irectly into the VH F/One with
no modif iCll tion. .. Noi.. bl.nker buil t -in. " RlT .nd VXO f or full freq uency
co....,. 9lI . .. $225.00

Ma y, 19 77 • CO e 13

11240 W. Ol ym p ic Blvd .. l o s Angele5.
93 1 N . Euclid . An.he lm , cent . 92 801
Bulle •. Missouri 64130

c em . 90064 213 / 411-6101
114 ' 112-9200
816/619· 3127

I'nees wb,ecl • .....,. __ 0IIa

U H F (400 '0512 MHd
[)O,_ Po _ Ou.put _ .. No. ""_

?II' 70W 70002 1270
'ow 70W 700 'Q .ZSO
:lOW 70W 10030 12'0
:l'W "OW 00002 . , ...

.ow "OW 40010 !>
:l'W ,ow .0002 "2!0

.cc ..... _ ... ..-..·............

HOOf/Radio

The Tempo 6 N2 meet s the demand for a
high power s ix meter and two meter
power am pli f ier. Us ing a pai r of Eimac
8874 tubes it provides 2000 wall s PEP
inpu t on SSB and 1000 watt s in put on CW
and FM . Completely self- co nta ined in
one small de sk mount cabi net w ith
int ernal solid state power su pply . bui lt-in
blower and RF rela tive power indicator.

$795 .00
The Tempo 2002 .. 2 meters o nly $695 .00
The Tem po 2006 .. 6 meters only 5695.00

V H F 11 3S 10 11 S MHz l
00 ,.. _0u'"" _""" "'_

2W ,:lOW 13OA02 " 9'1
lOW ,:lOW 130A.0 .,~

JIOW , :lOW 130A3O .,"
2W _ "'A02 • ",

.ow _ "'A'O 1109
:lOW _ ....uo 1159

As ne w as to morrow ! The su perb CL-220
embodies the same genera l specif ications as
he CL-146A, but o perates in the freq uency

range of 220-225 MHz (any two MHz withou t
retuning) . At $299.00 it is u ndoubtedl y the best
value ever lable today.

TEMPO CL220

TEMPO
VHF / UHF AMP LlFtER S
Solid s tate power am plifiers fo r use in
most land mobile app licatio ns .
Increase the range , clari ty , reliability
and speed of two- way communical1ons .

MOIl 01 th••l:Iove products . re av. nab le .t deal.r. t hro u ghou t the U .S.

TEMPO ISOL ID STATE VH F LINEAR AMP LIFIER. 144·148 M Hz. Power ou tpu t
100ALIO o f 100 wa tts lnom) wi th only 10 watts (nom ) in. Rel iable and compact .



pleil'W! call or "",i le tor complete ,n lormat,on,

Hoor/Radio

5159...
51\9
5 69.
5 89 ,

213/ 417-6701
714/172-9200
816/ 679·3121

~r.

2W
>OW,w
>ow,w

11240 W, Olympic Blvd .. Los Angeles , C.I,1 9Q(l6.C
931 N, Euclid, An aheim. Cal,l 92801
Bulle" M,sso uri 64730

TE M PO 2002
The same fine specs and fea tures as the 6N 2, but l o r 2 meter
operanon only....$745.00
TEM PO 2006
like the 2002. but lor 6 meter operation....$795.00
TEMPO VHF /UHF AM PLIFIERS
Solid sta te power am pli fi ers for use in m ost land mobi le
application s. Increases the range , c larit y, reliabi lity and
speed of two-way com m un ications. FCC type accepted also .

Olive Outpul . I Drive Oulput
Model Power Power Price Model Power Power Pllce

LO W BAND VHF AMPLIFIERS (35 10 15 MHzl
Tempo l00c'JIJ JOW toow $159 Tempo rocc-o lOW 100w $a9
Tempo l00c02 2W 100W 5119

HIGH BAN D VHF A MPLIF IERS (1~ 10 115 MHz)
Tempo 13OA3O 'JIJW IJOW 5189 Tempo 8O A02
Tempo 13OA10 lOW l'JIJW 5119 Tempo 5O A10
Ten,.,o l'JIJA02 2W l'JIJW $199 Tempo 5O A02
Tempo 6OA30 30W 60W 51 49 ITempo 'JIJA10
Tempo 80Al0 lOW 80W 5'39 Tem po 3OA02

UH F AMPLIFIE RS <400 10 512 MHZI
Tempo 70030 30W 70W 5210 Tempo 40001 lW 40W 5185.
Tempo 70010 lOW 10W 5240 Tempo 25002 2W 25W $125.
Tempo 70002 m 10W 5270 Tempo 10002 ZW lOW 5 85
Tempo 40010 lOW 40W 5145 Tempo 10001 lW lOW 5125.
Tempo 40002 ZW 40W 511)5 L,.--r UHF rI'IOdllls also ava,laOle

TEMPO 100AL10 VHF LIN EAR AMPLIFIE R
comcrererv solid st ate, 144-1 48 M Hz. Power output 0 1 100
wa tts (nom.) w ith only 10 watts (nom .) in. Rel iab le and
com pact ... $199 .00
TEMPO 100AL1 0 / B BASE AMP LIF IER ...$349.00

ONLY
HENRY RADIO

OFFERS THE WORLD'S
MOST COMPLETE LINE OF

AMPLIF RS
~ ~•

30 MODELS! THE WORLD'S FINEST LINE OF AMATEUR AMPLIFIERS. BOTH
VACUUM TUBE AND SOLID STATE ••• FOR HF, VHF AND UHF•••FIXED STATION
AND MOBILE .. . LOW POWER AND HIGH POWER. NEVER BEFORE HAS ONE
COMPANY MANUFACTURED SUCH A BROAD LINE OF AMATEUR AMPLIFIERS
2K-4 ...THE " WORKHORs e"
The 2K-4 linear amplifier o ilers eng ineering . construction
and features second to none, and at a price tnat makes it th e
best amplifier value ever cuereo to the amateur. Constructed
with a ruggedness guaranteed 10 provide a long life of reliable
service, its heavy duly com ponents allow it to teat along even
at fu ll le9a l power. If you want to pu t that strong clear signal
on th e air that you've probably heard from other 2K users,
now is the time. Operates on all amateur bands, 60 Ihru 10
meters Move up to the 2K -4 . Floo r co nsole ... $995.00

3K·A COMMERCIAl/ MILITARY AMPLIFIER
A high Quality linear amplifier designed lor commercial and
military uses. The 3K-A employs two rugged Eimac 3-500Z
grounded grid triodes for superior linearity and provides a
conservative three kilowatts PEP input on SSB with etucren­
cres in the range of 60%. This resu lts in PEP output in excess
of 2000 watts. It provides a heavy duty power supp ly capable
of furnishin g 2000 walls 0 1 cont inuous duty input l or either
ATTY or CW with 1200 wall s output. 3.5-30 MH z ....$1395 .
4K-ULTRA
Specifically designed for the m ost demanding com merc ial
and military operation lo r SSB, CW, FSK or AM . Features
general coverage operation from 3.0 to 30 MHz. Using the
magmficent new Eimac 8877 grounded grid t riodes, vacu um
tune and load condensers, and a vacuum antenna rel ay, th e
4K -ULTRA represents the last word in ru gged , reliable , l inear
high power RF am p lifica t ion . 100 watt s drive del ivers 4000
watts PEP input. Can be suppl ied modif ied for operat ion on
freq uenc ies up to about 100 MHz . .. .$2950 .00

TEM PO 6N2
The Tem po 6N2 brings the same high st andards to the
6 meter and 2 meter band s. A pair of advanced desig n Eimac
8874 tubes provide 2.000 watt s PEP input on SSB or 1,000
watt s on FM or CWo The 6N2 is complete with sel f-contained
solid state power supply, bu ilt-i n blower and RF relative
power indicator....$895 .00

P"<n '.~IKI to <1Ia. 1t . ,t!lout """ e.
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ICOM INTRODUCES
THE REVOLUTION IN
VFO TECHNOLOGY

Introducing the IC-245, 144-148 MHz FM Transceiver

SPECIFICATIONSThe VFO Revolution goes mobile with the unique,
ICOM developed LSI synthesizer with 4 digit LED
readout. The IC-245 offers the most for mobile on the
market. The easy to use tuning knob moves accurately
over 50 detent steps and assures excellent control as
easily as steering the vehicle. With its optional adapter,
the IC·245 puts you into all mode operation on 12V
DC power with a compact dash-mounted transceiver.
In FM, the synthesizer command frequency is displayed
in 5 KHz steps from 146 to 148 MHz, and with the side
band adapter the step rate drops to 100Hz from 144 to
146 MHz. For maximum repeater flexibility, the trans­
mit and receive frequencies are independently pro­
gramable on any separation. The IC..245 even comes
equipped with a multiple pin Mclex connector for re­
mote control.

Supply Vo/toge
Sire (mm)
Weight ( kg)

TRANSMIJTER
TX OutpUI

Carrier SUPPreNlon
SpUr/OUI Radiation
MaximumF~l!'nC)l
Dnlfatlon
MlcrophoM'lmPftlonCf'

RECEIVER:
S msitlolly

Sq..~kh Thrnhold
SpurlowR~

- 144.00 to J48.oo MH~
FM (F3)

-SSB (A3J), CW(A l '
DC 13.8V:15'"
9OHxJ55Wx235D
2.7

F3 JOW
-A3J JOW(PEP).AI JOW
40 dB or beUer
- 60 dB or leu below carrier

::sKJh
600 ohm.

-A3J. Al 0.5 mlCTOVolt I""..,
sn- 10 dB 5 __N IN ."bnter
FJ 0.6 mln'OGoI, or leu f."
20 dB quieti"9 S __N +DiN
at J m'CTOVoIt input. 30 dB
- 8 dB or ,__ iFJ'
- 60 dB ." bnter

VHFIUHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by :

THE BEGINNING OF THE ICOM VFO REVOLUTION!

ICOM CANADA
7087 Victoria Drive
Vancouver B.C. V5P 3Y9
Canada
(604) 321-1833

•

J44 MHz to J48 MH~
5KJhforFM

- 100 Hz or 5 KHzforSSB
JH:I' C In th~ n:Jn~ <i - 10 to
+hO C. :!: 0.OOOO J45~ P<"'C

ICOM EAST, INC.
SUite 307
3331 rowerwooo Drive
Dallas. Texas 75234
(2 14) 62Q.2780

- Valid wllh sse AdllpleT only

stabmt)/

SYNTHESIZER,
Frrqumcy Range
Srq Size

ICOM WEST, INC.
Suite 3
13256 Northrup Way
Bellevue. Wash . 98005
(206) 747·9020

ICOM

ifhe IC·245 is a product of the revolution in VFO
design. from its new style front panel. to its excellent
mechanical rigidity and Large Scale Integrated Cir­
cuitry. Your IC·245 will give you the most for mobile.



This story picks up where Bill left oil in ourSeptember
issue. Bill operated as ZK2AQ and A35NN from Tonga and
Niue Islands then set sail for Xmas Island in the
Indian Ocean.

fJ~tf?£f3rl10N -1l:)
C~- ffi-

BY BILL RI NDONE' , WB7ABK

E nroute from Niue to Western Samoa, I reflected
on the ZK2AQ operation and decided to take a
critical took at the expeditions beam antenna.

Don Schliesser, W6MAV. president of the North­
ern California OX Foundati on had contacted me at

"3049 Doris Ct., Lake Oswego, Oregon 97034

Flying Fish Cove. Here's a view of "downtown Xmas
Island" as seen from near VK9XI, the islands club station.

16 • cc • Mg y , 1977

ZK2 and advised that the foundation was interested
in our propagation research. The NCDXF has been
instrumental in aiding several OX oriented radio
expeditions and their participation was certainly
welcome at a critical point in time. By agreement
the foundation was going to ship a li near to Singa­
pore and if other equipment was to be needed or
replaced th is was defi nitely the time to find out.

Phil Williams, 5W1AU, along with Pete 5W1AZ,
met me at the ai rport in Ap ia and by the time we
arrived at Phil's home the g ray of evening had set
in. Determined to check out the beam, we as­
sembled it in the dark and then climbed the tower
with the antenna cradled between Phil and I, finally
securing it at the forty foot mark. The project con­
sumed the better part of the evening, providing me
with sufficient confidence in the array and supply­
ing the islands mosquito population with a fine
three course banquet. At one point a fight de­
veloped between a few of the more agg ressive dive
bombers over who had the landing rights at the
forty foot mark. Phi l settled the argu ment by mo­
mentaril y sl ipping, seei ng th at we were also capa­
ble of fl ight in at least one direction, the mosquitoes
retreated to a lower level to regroup.

After completing the task at hand we sat around
and sipped Cointreau over ice, while thanking Lee,
KH6BZF. for the Macadamia nuts. Not bad for a
Pacific pacifier. A good nights sleep under netting,
wit" the gentle tradewinds blowing, made me feel
like a new man and ready to tackle the noon flight
to Sidney.



Three days with Les. VK2AFG, resulted in the
issuance of VK9XX and we were again airborne
heade d fo r Singapore and a rendezvous with th e
once a month charte r flight down to Xmas Island.

Presentl y there are two Christmas Islands in the
world . One lying in the Line Islands of the Eastern
Pacific, approximately 1200 miles south of Hawaii,
and used extensively during the Pacifi c A-Bom b
tests. Th e Christmas Island of our story li es 250
miles south of Java in the Ind ian Ocean and was
first sighted during the early 1600's, most notably
on Christmas Day 1643 by Capt. Mynors of the
British East India Company. The fi rst recorded
landing was made in 1688 by Wi lliam Dam pier . In
1886 Capt. MacLean of the H.M.S. Flying Fish vis~

ited the island and discovered the anchorage which
today is known as Flying Fish Cove. One year later
a landing was made by H.M.S. Egeria and samples
of rock were removed which proved to be pure l ime
phosphate. This important economic d iscovery re­
sulted in the annexing of the island by Bri tain in
1888.

The fi rst settlement was established shortly after­
wards by George Clunes-Ross who had o riginally
settled 530 miles to th e west on Cocos-Kee ling
Island . Du ri ng World War II the is land was evacu­
ated except for a small detachment of soldiers, who
built a mock wooden aircraft to help dissuade the
Japanese from an invasion. Ironicall y this act prob­
ably preci pitated th e bo mbing which ca me two
days prio r to th e Japanese landing. At th e time of
the bombing, Mathew. ZC3AC. was in the radio
shack handling traffic. Upon hearing the whistling ,
of what proved to be a di rect hi t, he lunged out
the door and dove into the adjacent swimming
pool. Narrowly escaping th e subsequent explosion .

Foll owing WWII, Britain resumed con tro l of the
island and from January 1, 1958 it was adminis­
tered as a separate crown colony. On Oct. 1st,
some nine months later. it became an Aust ralian
Overseas Terr ito ry leased to th e British Phosphate
Commission.

Giving you the islands history is one thing, get­
ting there proved to be another.

To gai n access to the island you need a special
visa issued by the Austral ian High Comm ission . To
obta in th is visa you have to submi t an affidavi t f rom
one of the 300 European residents on the island
stating that they are extending a personal invita­
tion to you for a visit, and that during your stay
they wi ll be totally responsible fo r you r shelter,
sustenance, and ac tions. There are no hote ls o r
other lodging avai lable and visits are only pe rmit­
ted to relatives and close personal friends. At long
last, I had found an inhabited island which had yet
to see its first tourist!

Not knowing anyone on the island, I contacted
an old fr iend, Jim Rumble, VK6RU . Jim maintains a
weekly schedule with VK9XI, the club station on the

island, and has been its pat ron for a good many
yea rs. .He advised that there we re two li censed
amateurs currently on the island and that he wo uld
mention my desire on his next sked,

It was furthe r suggested that I write Craig Wood­
ford, VK9XW, a personal letter and outli ne my rea­
sons fo r wa nti ng to visi t Ch ristmas Is. Mu rphy took
over at thi s point and th e once a month mail flight
fa iled to del iver my letter. It arrived on a slow
freighter, months too late fo r its intended purpose.
In the meantime, thru the efforts of Jim, Craig and
Don Hall . 9V1SH. amateu r radio was to succeed
where the mails had failed .

Arri ving in Singapore, I learn ed th at th e ant ic­
ipated charter flight was carryi ng workers who were
returning to Xmas and that a pecking order existed
for any available seats. Fi rst crack went to manage­
ment and visit ing dignitaries. Second choice would
be g iven to returning or newly hired Malaysian

The VK9 XX operating position with the author at the
ready.

workers. Next came dependents-the wives and
children of those already mentioned . Then space
was to be allotted to vis iti ng clergy, etc. Should
th ere be any remaining space it wou ld fall to freight,
and then-you guessed it-any visito r c razy enough
to want it. provided they had managed to meet all
the requi rements previous ly mentioned . The flight
cou ld carry 86 passengers and with three days to
lift off, there were 85 on the li st! The charter age nt
in Singapore was sh rewd and afte r a few mi nutes a
meeting of the minds had been reached. There
would be no 86th passenger on the list , only 200
po unds of freigh t ... me! The fare was soon paid
and the bargain was sealed. My truts ty TS-520 was
sti ll in its carryi ng case and ready to go.

Having met wi th apparent success on the charter
matter, I then approached the Australian High Com­
mission and presented my documents. The clerk
advised that they would be submi tted and a "de­
cision" regarding the visa made. It was recom­
mended that I return the next day at 1:00 p.m., at

Mo y, 1977 • CO • 17



The VK9XX "shack" and 4 element cubical quad.

which time I was advised to return at 4:00 p.m., at
which time I was told to wait.

During my "wait" a young chap, dressed in Levi's
and sporting a beard, wandered in carrying a coil
of RG-BU slung over his shoulder. The story un­
folded that he had been installing an amateur sta­
tion aboard a yacht in the harbor. I naturally in­
cuired as to whether I could be of any help. It
seems they had just installed a vertical antenna
with forty radials and they were getting ready to
fibre glass them to the deck. Their real concern
was as to whether the ends of aff the radials had
to be draging in the water! Now I was sure that I
was a long way from home. I explained the lack
of necessity in his monumental project and then he
confided in me that they had a few additional prob­
lems. No one on board had a license or call sign,
nor had any of them ever been on the air. CO was
an alien term and none of them knew how to estab­
lish a contact.

He explained that they were sailing thru the
Anambas Islands and then over to the Spratly
Group, so I suggested they borrow the lS2A call
sign and stop long enough in the Spratlys to make
a few contacts. I was to hear them a few weeks
later signing lS2A! It's a long way from Sardinia to
the Spratlys, and when they heard the pile up that

followed their ca, I am sure they desired a more
obscure call sign than either IS or 1S.

Finally the High Commission approved my re­
quest and I was all set to go. The following day
found us slowly winging south over the Molucca
Strait, with its thousands of islands which help
comprise the country of Indonesia. Java Head soon
passed to starboard and a short time later we
circled the cloud enshrouded, lush green land­
scape of Xmas Island. It was evident, from the air,
that the steep cliffs ringing the island continued to
drop straight away underwater and unlike the coral
islands of the Pacific, there was neither a reef nor
any apparent shallow water. Suddenly, through the
clouds, the air strip burst into a view as we banked
sharply and dove for the deck. This flight com­
menced a new air charter contract and neither the
plane nor the pilot had ever been here before. This
became more apparent as we slammed into the up­
hill strip. Both the passengers and the spectators
were pleasantly surprised when we failed to blow
the tires out. I had watched the spare aircraft tires
being loaded at Singapore with the destinctive
" Xmas Island" written on the sides. In retrospect,
I wondered if they had known something that I
hadn't.

Soon after " landing," we were directed to the
flight apron and instructed to shut down by the
paddle waving controller. This was to be my intro­
duction to Craig Woodford, VK9XW, who, aside
from his normal island duties, is responsible for
directing incoming and outgoing flights from the I
ground. I was definitely surprised when the first
person up the boarding stairs asked for me by
name.

The small building which served as an airport
was packed with those awaiting relatives and in
the ensuing moments, Craig explained that the
passenger list had been flashed ahead and that my
name had not been on it. With a month between
flights he had concluded that I had either been un­
able to make connections, or, as was more likely,
failed to obtain space on the flight. I never did
fully explain the arrangement made with the flight
broker!

Craigs lovely wife. Lois, and their two children,
Joyce and Jeffrey, escorted me to Flying Fish
Cove, while Craig wrapped up the flight details and
sent the charter plane on its return run. The cove
seemed idyllic in nature and with Craigs arrival we
were soon in the midst of a Malaysian meal, which
still only qualifies as indescribable.

The biggest surprise waiting for me was to be
the sixty toot high, four element cubical quad. It
really packed a signal and was certainly respon­
sible for getting us into some of the tougher propa­
gational areas. As a confirmed Ox-nut. I politely
excused myself and set about installing the station

•
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in a small galvanized shed which was normally
used as Craig 's workshop.

At 16:16 zulu on April 8th, 1976 VK9XX was ac­
tivated. At a little past 3:00 a.m. I shut down fo r a
quick forty winks. Dawn found us again active and
durinng the ensuing days over 5400 contacts in 121
countries were establ ished . The openings and
paths were q uite inte rest ing from a propagation al
viewpoint and bear looking at:

Local Time G.M.T. MHz
11 :45- 2:00 p.rn . 04 :45-07:00 14 YVIHK to YS
2:00- 6:45 p.m. 07:00-1 1:45 28 Eu.-Asia-Afri ca
2:00- 6:45 p.m. 07:00-11:45 21 Eu.-Asia-Africa
6:45- 7:00 p.m. 11 :45-1 2:00 3.5 JA
7:00- 8:30 p.m. 12:00-13:30 14 Eastern U.S.A.
8:30- 8:45 p.rn . 13:30-13:45 3.5 W6-W7
8:45- 9:15 p.m. 13:45-14:15 7 W6-W7
9:15-1 1:30 p.m. 14:15-16:30 14 W6-W7

11:30-12:00 p.m. 16:30-17 :00 14 Europe
12:00-12:30 a.m. 17:00-17:30 3.5/7 JA
12:30- 1:00 a.m. 17:30-18:00 14 Europe

1:00- 1:45 a.m. 18:00-18:45 21 KP4 to HK
1:45- 5 :00 a. m. 18:45-22:00 14 Europe
5:00- 6:00 a.m. 22:00-23:00 3.5/7 Europe

With its equatorial position at 12 south, I ex­
perienced superb seasonal openi ngs on the high
ban ds due to trans-equatorial propagat ion . In case
yo u think 10 Meters is dead everywhere during the
low of the sunspot cyc le, the following sta tions
were worked during a two hour per iod ; FR7BB,
UL7PBY, 9X5PT, VK6CF, 9V1 SH , ZE8JL, OE6DKI I

YK, JY9CS, UH8HAS, UD6DKY, RH8EAE, 4Z4PX,
UI8ADN, 5Z400 . 9H4H, several ZE/ZS, VK's, JA's
UA /RA, and twenty different , common, european
countries. Conditions were, needless to say, superb
and greatly added to our enjoyment of the opera­
tion .

At ZK2AQ we had the performing ants-at Xmas
it was to be th e Geckos. Geckos are small terri­
torial lizards about S in ches long, which inhabit
most of the islands of the world . In the " shack"
the re was one window about th ree foot sq uare
located next to the operating position. The window
had been territoriall y divided eig ht ways by the
Geckos. who resided in the shack. At night the
operati ng light would att rac t moths and the sight of
eight Geckos sta tioned at their positions awaiting
the eveni ng meal was a sight to behold. especially
since they were all on th e outside. which gave me
a view from their bottom side! Occasiona lly a moth
would stri ke the cente r o f the window and all of my
frie nds would snap to att ention. patientl y wai ting
to see which direction it would move.

The moth, in time, would move fr om the disputed
area and as soon as it was clea rly in some ones
territo ry , the owner wou ld dart forward at lig htning
speed and devour his tidy morsel. As chief provider
I fel t compelled to opera te unti l all hands were

A close-up view 01 the shack. Note the air condif ioning
unit which made long hours of operation possible.

satisfactorily fu ll. My fri ends exhibited their accord
in a rather stra nge manner, as upon returning each
morning, I would have to dust their droppings off
o f the operating posit ion. I guess they felt the need
to retu rn what I had given them, even if it was in a
different form. r had always wondered how govern­
ment beaureaucrats first came up with the same
idea!

During my stay. Craig erected a delta loop fo r 80
Meters and we managed QSO's as far east as W5
land . A number of WS's and WTs also made the
grade on both c.w. and s.s.b. At 1:00 a.m. loca l
time we regularly experienced a wi ld, over the pole
opening on 21 MHz which allowed us to con ti nue
our prac tice of work ing stateside Novice stations.
" First VK". was the usu al comment and I often
wondered what their reaction was when they I
checked and found that th ey had worked some­
thing rare r than " VK." Occasionally, on this open­
ing, I wou ld only find ragchewing KP4 's on s.s.b.
which we would attempt to break for a con tact.
One YL, KP4, read us the riot act for breaking in
on her contac t with another YL. that is after she
ORX 'd us for ten minutes. Rarity and desirability
is truly, only in the eye of the beholder.

On Easter morning I arrived at the op erat ing
position to find that I had been preceded by a th ree
inch elf. who was sporti ng a chocolate Easter egg.
The Easter Bunny does indeed range far and Wide.
certai nly adding a bit of nostalgia to my day.
Easter, surprisingly, is the biggest holiday cele­
brated on the island, and this one proved no excep­
tion. Amongst the festi vities were sail boat races
and a child rens fi sh ing derby. Some of the fish
were bigger tha n th e contesta nts. others so small
that you wondered whether they really swallowed
the hook. So th e morn ing went . and by afte rnoon I
was back at th e same old 20 meter sta nd.

That evening. Phi l. W7SGN , was waiting on
schedule with my XYL in his shack. It was Easter
morning at home and this was the first conversa­
t ion r had had with my wife since leaving home. si x
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GENERAL ELECTRIC EXECUTIVE
AND MASTR II STRIPS

regarding the chaps on the other end. Most were
courteous and respectful , amongst the most ex­
emplary we re the JA's, VK's and Europeans.
While they stood quietly by. we pulled out 989 east
coast W contacts. During that span of time I can
only hope that no one recorded the comments
made on s.s.b. between the W's on the other end .
If it we re played for the '79 WARC it could only
result in disdain from other nations attending. Ob­
viously, most were gentlemen, however, the per­
centage of mouthy caustic remarks between op­
erators slurred before the ears of the world made
me reticent to admit my own nationality. It is par­
ticularly reg retfu l that we must rank so far down
amongst the operators of the world . It is interesting
that this applied to s.s.b. only, and that the c.w.
operators from the states were near the top in
courtesy.

Rega rding some of the more interesting co ntacts,
I wo uld have to mention JT1AT, JT1 BB and JT0UEF
all calling at the same time in my first Mongolian
pileup.

As time to leave drew near, we tallied the coun­
tries at 121 worked and we were pleased that many
who needed the contacts had made it through.
Among the more jubilant were W1DAL, who had
been trying schedules with Craig for several
months, and W3HNK who registered his #300 on
the "last plateau." Although we tried hard to ac­
commodate, some did not make it. Hal , PY1ZAE
and friends tried fo r eleven days, and although we
listened many times, the path was not there. It
opened only once to PY, for a period of twenty
minutes at 2:00 a.m. Brazilian time, PY20B and
PY2GYQ were there waiting.

Finally it was time to pull the station down and
depart. Having cleaned the band we were chatting
with an old friend, Dick Shanks. W6BZE. Having an
idiosyncrasy regarding last contacts, we were
pleased to close out with Dick and duly announced
that we were permanently c losing down . We did
continue to lis ten on the frequency for about two
minutes, when a VE commented to his friend that
he had " overslept and just missed" me. His friend
tried to console him with the thought that " there
will always be another one." Unconsoled , he al­
luded to the fact that it would " be a long time ti ll
then." We cracked the mike and, having eaves­
dropped, addressed him by name. " Good morning,
John. How goes it with you ?" "Just fine, and with
you?", came the reply. "Not too bad . My you have
a nice signal," said I. At this point his curiosity
peaked, "who is this?" "Bill , BAKER-ITEM-LOVE­
LOVE, and you're five by nine in the log. VE7BQ
from VK9XX." So it was that we concl uded our
operation from Christmas Island.

Kuala Lumpur was an overnighter and the fol­
lowing day found me with Udo , HS1 ALB in Bangkok,
Thailand.... Ah, but. thats another story. _

SPECIAL SALE PRICE

G.E. MASTA II U.H.F.
POWER AMPLIFIER

CHASSIS.
'" bfoMl __ .....plIl_ . 12 _
D.C ~.." reQu.....ppto. ...
mil""'" 3 ...ana R F orlVlng p<>wfl'r
10' 'ale d oulp",1 ~ n01 c~ecked OUI)
G E. Perl .19C320620 Se"• •
450·470 MHz. 40 watts
470·49<4 MHz. <10 ...atts
49-1 ·51 2 MHz. <10 wattl

S PE CIAL S ALE PR ICE

$5000

G.E. MAST R EXECUTIVE
Swl.. RECEIVER Stripa,

_ . taI . no! d>ecked out. (_
m.l~ av.,lable upon requell *'1~

pu,cnaM)
sER.6. 25-33 MHz O' 33-42 MHz.
wide t..nd
4ER48. 132·150 MHz. wide De""
sERSQ, . 50-·(70 MHz. narrow band

weeks earlier. Afterwards, with my spirits buoyed,
I returned to the pile. A buzz-saw out of Asia had
come on. Building into a frenzy, it soon covered
200 kilocycles at up to 40db over S-9 ! If you have
never experienced this, on a first hand basis, it is
almost beyond comprehension. It certain ly felt
strange to sit on 14.200 and take calls on 14.325,
however, it was the closest frequency that was any­
where near clean.

All the statistics indicated that the greatest need
for VK9X lay in the W123 and 8 districts, so I con­
centrated first and foremost on those areas. Propa­
gation wise, the W4's lasted the longest on our east
coast opening. Correspondingly, I held them at bay
until as many of the others as possible were in the
log. At times the 4's wanted to shoot me when I
called first for W1, then W2 and W3, and then
skipped by the 4's. Upon returning stateside the
word was even out in some quarters that I didn't
l ike W4 stations and wouldn 't work them unless
there was nothing else on, and then only as a last
resort! However, by using this technique, I man­
aged to get the contacts into the areas where they
were most needed and satisfy the desire for Xmas,
even in W4 land. In order to work the eastern
U.S.A., I had to beam straight through Europe.
Getting them to hold their fire , when I was " forty
over nine" in Europe, was no mean feat.

One thing became evident during the expedition
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TRANSCEIVERS

CIR

ASTRQ 200 is ten times better than VFO
types. Total filtering sets the ASTRO 200
above all others for lVI and harmonic
suppression. Selectable USB or LSB allows
you complete flexibility, and extended band
coverage covers many MARS frequencies.
CW operation features include semi
break-in CW with adjustable delay and side
tone ... no key click or CW chirp.

CIR offers a complete range of
accessories including fixed station console
and external frequency synthesizer for
crossband OX work.

This extremely compact transceiver is
only 2.8" high by 9.5" wide by 12.3" deep
including heat sink. With all of these features
incorporating rugged militarized type
construction, it has no equal for ssa and
CW operation.

Be the first to learn more about the
exciting new CIR ASTRO 200 .. . ham
radio's next generation transceiver.
Available in March. Write or phone for
complete details.

CIR Industries, Inc., 1648 N. Magnolia Avenue, El Cajon, California 92020 U.S.A., Phone (714) 449-7633, Telex 69-7989

The

• Ultra-st a b le frequency synt hesize r .
Large LED readout _ 200 Watts PEP
Input. All solid state Including
electronic tuning. Front end filtering
• Bun...n TVI filtering. Modular
construction _ WWV Receiver.
Squelch, Noise blanker. VOX. Speech
processing are standard _ Full
m etering.
Discover a whole new world of
communications with the CIR ASTRO 200
· .. the Ham SSB Transceiver that has
established a new plateau of sophistication
for the serious enthusiast

The built-in digital synthesizer with LED
readout gives you over 40,000 crystal
controlled channels in the 80 through 10
meter bands with 100Hz resolution. Just
press a momentary sw itch and tune your
frequency with no moving parts.

Calibrate it with WWV at the turn of a
switch for absolute accuracy. No more
crystal calibration.

And, as for frequency drift. the

-10M
with over 40,000 frequency synthesized channels.



Conclusion-Getting it all
toge,her.

The Multi-Band
Trap Antenna Part IV

BY JOSEPH M. BOYER· , W6UYH

Part I appeared in February, Part II in March, and
Part III in Apr il. In th is, the conclud ing part , the
author completes his analysis of the Morgan trap
antenna.

The Twenty Meter Band

When we shift to the next lower frequency band,
twenty, we are savvy to what happens in th e an­
tenna now: on 14.175 MHz, both the ten and fifteen
meter band traps are non-resonant, so two traps
are now acting as series "loading coils" in the
monopole. But we know these K(I"b. and X.{ l;,h..
reacti ve values. At the same time OUf first conduc ­
tor section h C> (t"L.. is now 14.175/ 28.850 x 90
equals 44.220 degrees long electrically in both OU f

monopoles. However, those two different length
h"k ,) conductors just obtaine d have to each be
mult ipli ed by the common M factor 4.175 / 21 .225 ­
0.668. Doing this gives us h ~(d equals 12.145 de­
grees for the skinny K",(l) monopole and h"k')
equals 9.928 degrees in our fatter K",b ) monopole.
Starti ng our c limb up the mon opol e again to find
out what the needed h 'b,) conductor length must
be, we again split our steps into two columns, f i rst
listing our known data:

•Antenna Consultant
17302 Yukon , Suite 63, Torrance, CA 90504
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a'l = 4.245 X 10-3 fl.
K",(.bo 480.540!!
h Q(t"b " - 44.220 '
h Ck .b " = 12.145°
X.(.ob. - 142.946! !
X,(d ~" 258.345!!

a', 1.667 X 10-1 ft.
K,,,b b ,, - 260.3101l
h"(.ub " 44.220 '
hO(,,),.. - 9.928 '
X,(I"b" - 142.946!!
X,(. ~,b" 258.3450

A, - h ' (" ,),.,1360 44 .220 /360 0 .1228A
x , = tan h ( l"b" tan 44.220 ' 0.97310

X. ~ X, + lC( ,,,),.. 0 9731 + 142.946
, K", ( ,), ,, · 480.540

X~ = 0.9731 + 0.297 = 1.271 0

, (Ian ' X,) ' (51.79W 0.1439'
" - 360 360 •

A, - 44.220 ' / 360 ~ 0 .1228A
X. = tan 44 .220 ~ = 0.97310

X. ~ 0 9731 + 142.946
_. 260.310

X, ~ 0.9731 + 0.549 ~ 1.522!l

A ~ (56.697) ' ~ 0 1575'
, 360 . •

(Right he re, everybody take a firm grip,
as we are going to shinny up the known
lengths of h O ( l ~b, , : )



~--------------------

A = )..• + h O( u) ~ /) = 0 1439 + 12.145°
a - 360" ' 360"

A ~ 0 1575 + 9.928 '
11 · 360 0

"3= 0 .1 776A
X3 = tan (>'3 x 360) ° = tan 63.936°
x, = 2.04450
Aa = 0.1851.\
Xa = ta n (..\:1 x 360) ° = tan 66.628°
X" ~ 2.3140n

(HOld it there: stay in reactance because
we must now climb around the non reso­
nant fifteen meter trap :)

X ~ X. + X.(,,),., 20445 + 258.345
t ,I K",(Jl :!,, ' 480.54

X, = 2.0445 + 0.538 = 2.582111

X ~ 2 31 40 + 258.345
t · 260.310

X~ = 2.3140 + 0.992 = 3.30600
(Having reached the base of our unknown
length section h Cb,,) , we may now use the
lazy man's move to obtain the length of
hOb ,) in one addi tiona l step .)

h Ob .) = [cotarr Xl)" = (cota n' 2.5821)°
h '(, ,,) ~ 21.170 '

h ' b .) ~ (cotan ' 3.3060)'
h '(,,,) ~ 16.829 '

We now see how two non-resonant traps in series,
but of fixed reac tance value, affect our two mono­
poles differently due to th e Kill effect of the con­
ductor radii. Such effect also applies, of course, to
ordinary coil-loaded short monopoles. Notice that
in the " computer steps" , when you have to climb
up an intervening antenna conductor of know elec­
tr ical length , yo u stay in height A at the cond uctor
base, then shinny up it by adding its length h"o/ 360°
to its base point height A. However, when you must
climb above a trap you add the X value obtained at
the bottom end of the trap to its actual reactance
X, divided by the monopole Kill (as th e Xj K", step
normalizes t rap reac tance, yo u climb around a trap
by adding trap reac tance to antenna reactance­
both in normal ized form).

We may use a " sco re board" in this monopole
climbing process to do two things : first, to keep
track of ou r moves in the design and, second, to
be able to ac tual ly " watch" things hap pen along
the Morgan ante nna. Nothing does a better job of
"etching" an understanding of antenna function in
terms of impedance behavior on our minds (even
a pro's) than studying such a " score board" . Nat­
urally, our score board is the one invented by P. H.
Smith", and it is shown in fi g. 2.0. It is identical to

' P. H. Smith, " Transmission Line Calculator," Electron­
ics, 12, pp. 29·31 , January, 1939. Note: Printed pads of
Smith chart blank forms are ava ilable from General
Radio, West Concord, MA 01781 . The 50 ohm and nor­
malized types are most useful to amateurs.

the one used in our part I wo rk, except that the
impedance R+ jX at its ce nter is now 1.0+jO instead
of 50+ jO ohms. Due to th is, al l impedance on the
chart is normalized so it may be used for a t rans­
mission line of any charac teristic impedance Z" or
Km • Here we will use it to simultaneously represent
ou r Kn,(I) and Kmb) characteristic impedances.
Because we are now familiar with normalized im­
pedance and react ance, only a word is needed to
understand the data presented in fig. 2. Each of our
c limbing steps along o ur two twenty meter mono­
poles are shown in normalized form, along the left
hand side sector of the chart. As we are not letting
our monopoles radiate or have ohmic loss (Rr =

Rn = 0 ohms), all reactance is shown as points
along the inside rim edge (+jX) as in part I. All
heights A along the monopole at increasing dis­
tance from the base are listed on the Wavelengths
Toward Generator (W.T.G.) outermost distance
scale. Again the chart is printed "upside down".

The short radial lines projecting outside the chart
represen t ou r steps for the sk inny K",(,) wi re mono­
pole ; th ose proj ecti ng inward into th e chart are for
our fatter K",b) mon opole. Notice that both the out­
ward and inward pointing lines touch both the
W.T.G. distance scale and also the inside rim re­
actance scale. Also, observe that both monopoles
are " neck-to-neck" at the top of the hO(I<')::" con­
ductor sect ion, but don 't stay th at way farther on
up the antennas . Final ly, over on the right hand
side sector of the chart, the c limbing down steps
are shown as a check after we 've found hCb ,) to
make sure we end up at jX,,,( ,,d = jO ohms on
f"b,) . On the band edges, ou r part I work tells us
now that at the f,,,,,_band edge that c i rc umferential
distance from Al on th e right down to the monopole
base would come out short of jO, to end up a short
dista nce on the right hand capacit ive reactance
region of input impedance - jX;". Conversely, at
fltio:h , that same arc distance would inch beyond
jO, to end in th e inductive +jX1" reg ion. Finally, we
remember that to get th ose normal ized reactances
jX1,,(ld "out" of the c hart, we just mult ipl y them
either by K", (I) or K", (2) to convert th em to actual
values of reacta nce (o r impedance) . Then, to get
v.S.w. r. in a fi fty ohm feed coax, we'd just add Rr

(and R!! if we wish) to these actual reactance
values and plot them on a 50+jO ohm Smith chart
to get v.s .w.r. in such cable ve rsus operating
freq uency.

Now that the gang is getting experienced in
climbing up the monopole on any band, this OM
will leave the QSO while the gang works out the
remaining conductor lengths for fo rty and eighty,
and QRX for a tra ff ic sked . However, we'll be back
on 3.750 MHz at 1600 hours GMT to co mpare a
final list o f calculated conductor lengths for each
monopole with those obtained by the fraternal
brothers.
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Fig. 2-Normalized Smith impedance chart showing analogue design steps for twenty meter band monopole por­
tion of ten to eighty meter Morgan mufti-band antennas. Anafogue characteristic impedance KM." ,. is 480.54 ohms

for #10 gauge wire : Km ,,,,, is 260.31 ohms for four-inch diameter conductor. See text.

Eighty Meters

Well we see everybody finally reached the base
end of conductor h (~,,) and used the lazy man's
step to find its electrical length for each of the two
monopoles, Our paper Morgan antenna design is
complete. so let's all relax, compare notes, and
chew the fat. The conductor lengths we obtained
from a tab le , Each needed conductor length is li sted
in electrical degrees and electri cal wavelengths at
the band fn at which it was first found. The list
should look like the one given below, which is
based solely on use of the particular band trap para­
meters selected at the start of design.

a .' 4.245 xl0 3 ft.
h i , ,,) 90.000 ;h),I,,,) - 0.2500),

a, ' 1.667 x 10 , ft.
h i ,,,) 90.000 ;h)'(,,,) - 0 .2500),

h Ot,,) ~ 18.186 ;h),k.) 0.0505),
h (,,,) ~ 21.170 ;hAb,,) 0.0588),
h OI ,,,) ~ 33.900 ;h)' ( ,,,) 0.0942),
h OI" .) - 34.346 ;h)'( , ,,) 0.0954),
h Ok.) ~ 14.866 ;h),k.) 0.0413),
hOb ,,) - 16.829 ;h),b) 0.0467>.
h (, ,,) ~ 27.881 ;h ),I ,,,) 0.0774),
heI, ,,) - 29.972 ;h),I , ,,) 0.0833),

In comparing calculated conductor lengths to
those above, the gang need not be concerned about
small di fferences in lengths obtained in their work ;
it's ok if ag reement is with in say ce 1.0 degrees or
so, for reasons we wi ll see shortly. If we go back
and add up all conduc tor electrical lengths in a
given Morgan monopole band section, we see that
they do not total up to 90.00 electrical degrees ;
however, in each case if we then add the electrical
lengths contributed by each trap in that band, the
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•Amateur antenna handbooks give a lenqth correc tion
factor of about 0.950 to apply to antenna conductors.
This factor applies only to the conductor-shor tening
effect produced by antenna end insulators. It is valid.
but it is an enti rely different length correction than
discussed here.

).'"( ,,,) /3 .33 x 10 ' ~ 102.
We see immediately that the AId scale in fig. 3.0

ends at a maxi mum val ue of 3,000. This means th at
even on ten meters, the AId value obtai ned fo r a
number 10 gauge wire is so la rge tha t we do not
need to make a correction between it s electrical
and physical length' in practical ante nna design.
We just let P - 1.0 to get the conductor length S in
feet for the skinny K,,, (d monopole . For number 10
gauge wire, the A,: ld' rati o gets increasing larger
at the lower frequen cy bands so no correction is
needed at lower treqencies either. The fatter mono­
pole, however, g ives a ),,'Jd ratio o f on ly 102.
Entering figure 3.0 at th is va lue, we "eyeball " a P
fac tor of about 0.89 on ten meters. Therefore, our
four-inch diameter (twice the val ue of a) tubi ng
monopole of K".L-l comes out as S - 0.89 ~ 0.250 x
34.107 ft 7.6 feet tn leng th to fo rm a resonant A/4
monopole.

But we had to "eye batt" a value off the chart.
which im pli es that we might have been a bit foolish
in using even three dec imal place accuracy in our
design calculation steps. Actually , we were not
being foolish : we should always try to obtain accu­
racy in design calcu lations based on theory. Later
we 'll see how to get our calcu lated values " rig ht
on" when we make our Morgan antenna p lay.

The Real World Of Antennas
Up to now we have been c li mbing up and down

our Morgan antenna, designing it wi th the idea that
our band traps function like ideal lumped LC cir­
cuits . But earlier it was said that ideal circuits have
zero electrical size in A at the operating frequency !

...

.se

...
~ ."•0•~ ...

.aa

.SO

..
50 " ""

Fig. 3-Curve for conversion from free space wavelength
h I.. to physical length s' of antenna conductors as tunc

tion of wavelength to diameter ratio .

to tal antenna electrical length then does equal 90.00
degrees and produces " forced" resonance except
on Ten meters . We now see that it is the t rap " coil
loading" effect plus th e influence of the conductor
related to K," wh ich produces substantial conductor
shortening in electrical degrees.

Although such antenna conductor " shrinkage" is
inevitable in a lumped LC trap multi-band antenna,
we shall shortly see that we can 't let this conductor
miniaturization go too far if we wish to obtain
optimum on-the-air performance from our Morgan
anten na,

Conversion From Electrical To
Physical Conductor Length

Now it was said that the conducto r lengths we
obtained by using the antenna analog ue steps came
out in electrical degrees at the band f. , Th is means

I that the hA( ) leng ths listed apply to dimensions of
I wavelength A" in free space, Any real antenna con­

ductor o f finite physica l d iamete r d 2a will be
actually shorter in physical length than the free
space wavelength dimension given, in inverse pro­
port ion to the cond uc tor d iameter. Unfortunately,
space does not permit a discussion of the very
interesting theory behind such conductor shorten­
ing effect. Here, we can only give the steps needed
to convert those calculated conductor lengths fro m
electrical to physical length.

(a) Start ing at te n meters, then moving progres­
sively to the cente r o f the next lower ham
band , compute the free space wavelength All
~ 984.00/'" (MHz) in feet.

(b) Multiply your pa rticula r conductor rad ius (tt)

by two to get its ph ysical diam eter d 2a
in feet.

(c ) Divide your conduc to r diameter into the A,,' for
the ham band being considered.

(d) Use th is A,,' / d ' number obta ined from ste p (c)
to enter the Wavelength in Diameter ho rizontal
bottom scale of f ig. 3.0,

(e) Move up the chart at the ente red value until
you intercept the graphed curve of th e fig ure.

(f ) Move horizontall y at that found height on th e
curve to find the conducto r length correction
fac tor P ca libra ted along the left hand side
scale of the figure.

(g) The corrected physical conduc to r length in
feet fo r that particular band is then : S ­
p x h)' ( )x).".

As an example, tak e the hA(1..) = 0,250 A length
given for each monopol e at ten meters:
A,,'( ln) = 34.107 ft.
d' = 2x 4.245 x 10 3 ft.
d ' = 8.49 x 10-3 ft.
)..:(",) / 8.49 x 10 ' 4 ,017.
),,"'(1") = 34.107 ft.
d ' = 2x 1,667 x 10-1 ft.
d ' ~ 3.33 x 10 ' ft.



If we constructed even the ten meter band trap with
its 25 picofarad capacitor and 1.22 microhenry coi l
we' d find it was not exact ly microscopi c in size. The
eighty meter band t rap would constitute a good
handful. Here is what happens when we use such
traps in a real Morgan antenna :

First, that hunk of trap co nductor geometry sitting
on the top of a reson ant monopole section of the
Morgan has a substa ntia l capaci ty over to the
ground plane (or to the other side of a doublet) and
will act like a top " capacity hat" on the monopole.
This throws that monopole section out of resonance,
by making it too long electrically from " to p load­
ing" ; here is the reason we made a conditiona l
remar k about obtai ni ng na tural 11./4 monopole reso­
nance on ten meters. There will also be an addi­
tional capacity existing from each of the coil tu rns
and from the capacitor frame and plates over to the
conductors con nected above and below the reso­
nant band trap. Such capacity can reduce th e
" isolation" effect of the trap in " cutting off" the rest
of the Morgan above it. so that some energy can be
coupled to the rest of the antenna. The effect is
very complicated and subtle, and dependant upon
what the actual imped ance is exist ing at the upper
terminal of the trap at that freq uency. When sub­
stantial, this effect ca n excite a " long wire" mode
in the upper parts of the Morgan to generate spur­
ious high angle radiation pattern lobes. Such effect,
if present , influences the gain performance of the
Morgan primarily at the higher frequency bands of
coverage.

Now, what if we played games with the trap
parameters? Ok, let' s do. The fi rst thing we would
find is that ou r insti nctive desi re for ext remely high
trap Q is somewhat misleading . Increasing co il Q

does increase ZI' at in-band frequencies very close
to the trap resonant frequency t.. Yet even at the
frequency limits of a given active ham band, ZI' falls
back down to impedance val ues presented by lower
Q traps using the same L to C ratio. For example,
our ten meter band trap of 100 Q fall s to a ZI' of
3.7 x 103 ohms at 28.00 MHz. A trap havi ng the same
Land C, but using a 300 Q coil will still fall to
almost an identical ZI' at 28.00 MHz. Well , does that
mean we were stupid in asking fo r super high Q air
or vacuum condensers? No, because when we go to
less ideal condense rs we insert a condense r 1055

R,. and coil loss RI. of unequal value into the trap
parallel circuit. This changes the ZI.lf curve in an
undesirable manner, as well as adding to ohmic
loss. Incidentaly, Z" at t, changes in prop ortion to
the Q ratio in co mpared traps.

What about changing the L to C ratio? Well now
that does produce a major effect in the Morgan. If
we increase capacity C, the trap ZI' is reduced in
magnitude at f.. (which is not too importan t) and also
reduces the magnitude of reac tance X, of the t rap in
lower frequency bands. Now this trap reactance
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decrease is in proportion to how much we increase
capacity ratio in the compared traps. However, if
we lower the ca pac ity C, we increase the magnitude
of the non-resonant trap reactance X,. Thi s ca n
cause problems. We have clearly seen the shorten­
ing effect prod uced by the trap X, on the conductor
length. A substantial reduction in trap C can really
shorten conducto r electrical length. At first thought,
we might think this a great idea : boy, a min iaturized
height, all band antenna!

Unfortunately, Mother Nature is always sta ndi ng
over us with a big club in her hand waiting to bash
our techn ical heads in. Only conductors and their
current distr ibuti on co ntr ibute to antenna radiation,
and thus H, magnitude ; traps don't ! When co nductor
electrical length shortening becomes substantial, the
radiat ion resistance R. of the active Morgan mono­
pole section falls to val ues less tha n the 36 ohms
of a naturall y resonant >"/4 monopole. We see that
with our antenna operating in a fi xed ohmic loss
envi ronment, the Rn remains constant but R. now
moves down closer to it in value. The antenna radia­
tion efficiency is,

Efficiency = Rr ~'Rn x 100 Percent.

From this relat ion we see that the amou nt of input
power to the antenna which is converted to radiated
signals decreases in such miniaturi zed height an­
tenna case. But say we went all out and used a ),./2
diameter wire ground plane at t , with a lot of wi re
radial s and had a QTH in th e middle of a salt marsh!
Then Rn goes down , but th at lower value of R. now
will decrease the anten na frequency bandwidth in
terms of impedance variation fo r a given conductor
K,,, . If one is a devoted C.W. or phone man, reduced
bandwidth may not mean much . However, commer­
c ials can lay down super dense and large diameter
wi re ground planes: few hams can. Therefore, small
R. value antennas pose difficulties in ham radio
unless certain newer type antennas of mili tary origin
are employed. We can't get into a QSO about those
at th is time. Therefore, in a Morgan of good on-the­
air perfo rmance we should choose trap L to C ratio
to keep the total antenna height f rom being sharply
red uced , even though the idea may appear att rac­
tive.

Pulling A Morgan On The Air
One of the gang breaks in at this point and says,

" If all those weird things go on in the actual antenna
from effects which we didn 't or couldn't figu re in ,
what good does all this fancy antenna design buy
us? " Good questi on ! What careful preliminary an­
tenna design does is to place us squarely in the
right ball park in terms of dimensions of conductors ,
trap parameters and so forth. We then face the
same problem seen by pro 's who must make real
antennas play in a real world QTH. We " prune" to
make the antenna perform correctly, guided by our
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(5) Install the hO(.:,) conductor sec tion in place
above the trap, and connect it to the other trap
terminal. Again use a glas line guy set to hol d it
in place if necessary. Now bring th e g.d.o. dip back
on t, solely by tuning the te n mete r band trap. Coil
tu rn bending or turn pru ning may be needed . An ai r
padder va riable is nice here, but be sure plate spac­
ing is adequate for power input level. As a low loss
dielect r ic weather hou sing is a must around good
quality band traps, make sure you put such cover
back in place befo re th e man at the receiver lets
you know you have reached the ten meter f".

(6) Shi ft the g.d .o. and shac k receiver to the
fifteen meter band. Install th e fifteen mete r trap as
a " top capacity hat" at the top of the h "( I ~) co n­
ductor section. Repeat steps (3) to (5) on the fifteen
meter band, as well as on each lower frequency
band of coveraqe until the Morgan is resonant on
f,,( ~,,) _

When you have finished, and have the Morgan
wo rk ing correc tly on al l its bands of coverage, do
not ru in all yo ur good work by installing a set of
conventi ona l wire guys even if such wire guys are
bro ken into short sections by compress ion egg in­
sulato rs. It 's capaci tive effect on the Morgan will
cause a shift of the antenna resonance. Instead use
glas line rope fo r the fin al guying system. Even with
it, however, instal l an egg compression insulator at
both the antenna attachment end and about midway
down the length

o f the guy to

prevent in flu­

ence on the an­

tenna In a down

pour of rain.

You might find

it interesting to

then carefu lly

measure the

gan
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'In a Morgan monopole you have to use a non-conduct­
ing member to carry mechanical stress around the
gaps in the conductor needed for insertion of the band
traps. Marine junk yards are a source of husky Navy­
type cylindrical insulators of high-qual ity ceramic re­
moved from old ship antennas. They come in diameters
up to several inches. and may be several feet in length.
Use them as a core around which to build the trap.
The ends of an insulator are inserted in the upper and

lower antenna conductor.

common sense and what we know technical ly about
the way the antenna fun cti ons from our study of
antenna theory. This ap proach is one hund red deci­
bels better than the blind groping of th e old cut­
and try-school! Now let's make ou r Morgan play.

Say we have chosen the fatter conduc tor Morgan
because its calcu lated design results look better on
paper. We bu ild ou r traps" and careful ly " tweak"
them on the bench to the f., of each band, using a
loosely coupled grid-d ip oscill ator and the shack
rece iver as a frequency meter fo r the g.d.o. sig na l.
We then cut our tub ing to th e corrected lengths
found, put down a radial wi re ground plane ei ther
on the sailor on a roof location, and install a low
mass ceramic base insulator. Here is what we then
do to compensate experimentally for all the "weird"
effects:

(1) St retch out a length of coax reaching from the
rig in the shack to the antenna installation location.
Connect one end of such coax to the receiver in the
shack, and station a friend there to track the T4 note
of the g.d.o. on the ca li brated receiver dial. On the
other end of th e coax solder a temporary wire pig
tail to the inner co nd ucto r to ac t as a pi ck up an­
tenna for the g.d.o. sig nal. Grou nd the shield of the
coax to a radial wi re.

(2) Erec t only the h"( l") conductor section on the
base insulator, hol ding it to a vertical position with
a temporary " glas line" guying system. Solder a
jumper wire from a lug connected to the base of
section he( l ") (termina l =- 1) to a ground rad ial wi re
directl y below. Fire up the g.d.o. and shack receiver
in the ten meter band and make sure the g.d.o. sig­
nal can be heard on the remote receiver. The b.f.o.
helps.

(3) Install th e ten meter trap at th e top of the con­
ductor secti on, but do not bother trying to tun e it
at this time. We now have a top " capacity hat" ten
meter monopole.

(4) Lightly couple the g.d.o. to the monopole base
grounding wire and find the dip in the ten meter
band . Invariably, it will be on the low frequency side
of f". Wobble frequency of the g.d.o. slightly to make
sure the fr iend in the shack identifies it in the QRM
from other signals. Then, in small steps, guided by
how close th e dip was from f", prune the length of
the ten meter conducto r section unt il the dip fall s
closely on 28.850 MHz. Let th e man in the shac k
give yo u frequency: don't use the g .d.o. dial for
such data.



CHOOSE
TOP NOTCH RIC PERFORMANCE

FROM THIS SHOWCASE
OF SWAN METERS.

SWR bridge bridges the price barrier.
This lit tle Jewel gIVes you relat ive forward
power and SWR on two 100 microampere meters
at a remarkably low once. Rear mounted coax
connectors for easy, neat installation.Capable Of
handling 10Q0-watt signalS on frequencies from
35 to 150 MHz Wtth Jow mserton loss. its great
fOr moose operations, too. SWR·1A Relative
Power Meter and SWR Bridge $25.95

At last. A precision wa m er r the -meter man. The upper-band man
needs accurate output measurements, too. Now our WM6200 eves them
to him with ± 7% accuracy output power at 50 to 150 MHz. TWo scales to
200 watts. Reads SWR on expanded range scale.
WM6200 In-Line wattmeter _ $59.95

easvco-tneccceet pocket SWR.
Mighty mite SWR meter with high
accuracy, SWR·3 Indicat es 1:1 to
3:1 SWR at 50 ohms on frequencies
from 1.7 to 55 MHZ. preceon PC
board directional coupler makes it
a sold value at a reck-bottom once.
5WR-3 Pocket SWR Meter .$12.95

Swan precision meters are designed
and built to help you make sure you're
putting out all t he watts your rig
can deliver.

And Swan meters are priced
so low tnevu probably pay for
themselves in improved rig per­
formance and signal power,

Measure power coming
and going. Measure SWR
and get maximum power
to your antenna. Then get
vour antenna pattern right
bY measuring relative
radiated power. A one-two
power punch at a knockout
price. F5-2 SWR and Field
Strength Meter $1 5.95



AJI·the-law-allows In-line wattmeter.
With three scales to 2000 watts, new fin:·
trequercv-response directional coupler for
maximum accuracv and a orce
anybOdy can affOrd. trus meter has
become an amateur radio standard .
3.5 to 30 MHZ with expanded range
SWR scale.
WM2000 m.une wattmeter.. S59.95

ThiSwattmeter tells the truth abOut SSB. nue peak envelope
power Of vour voce modulated signal is what vou want to know
most about vcur SSB rransmsson, and that s where our
WM3000 Shines. Flat response forward or reflected power from
3.5 to 30 MHZ on scales to 2000 watts in RMS or PEAK at the flip
of a swecn WM3000 PealC/RMS wattmeter $79.95

sniffS out radiated power Wherever
it 15. nus little unit is so compact it
como measure relative radiat ed
power in your pocket. Telescoping
ant enna and a rreouercv range of
1,5 MHZ all the way to 200 MHz.
FS·1 Field Strength Meter ..... $10.95

OOuble-duty In-line wattmeter.
Use this meter for output power
measurement and t roucesnoonoc.
too. Better than 10% full scale
accuracv from 2 to 30 MHz, and
vcu can go to 50 MHz with onry

srightfy reduced accuracy. Four
scales t o 1500 watts and selector
for torward or reflected power.
WM1500 In-Line wattmeter .. $74.95

Put yOur frequency up In ecnrs. perfect tuning and matching don't mean a thing if voure not on trequencv
TtliS counter t ellS the story on big, bright 5-<ligit LED d isplay. Reads t o ::t: 100 Hz or ::t: 1 KHz between 5 KHz and
40 MHz. Signal levels t o 50 milliVOlts so vou can use as a t est meter, t oo. FC-76 Frequency Counter .. .. . $169.95



28th Annual
Armed Forces Day

Communications Tests
This years observance of Armed Forces Day
marks the 28th anniversary of an annual event re­
flecting the long-standi ng good relations between
the amateur rad io fraternity and OUf mi litary radio
stations.

As in years past , events scheduled for Saturday,
May 14th emphasize the continuing climate of
mutual assistance and warm esteem.

A featured highlight of Armed Fo rces Day 1977
will be the traditional military-to-amateur communi­
cations tests.

These tests give amateur operators their yearly
opportunity to demonstrate their technical skills
and receive proper recognition for their expertise.

The proceedings inc lude crossband operations
in continuous wave (c.w.) , voice (s.s.b.) , radiotele­
typewriter (RTTY) and slow scan television (SSTV).

QSL cards will be awarded to amateurs achiev­
ing a ve rif ied two-way contact with any of the par­
ticipating military stations. It wi ll not be necessary
to send a QSL card to the mil itary station contacted.

Certificates will be sent to those amateurs who
receive and accurately copy the Armed Fo rces
Day message from the Secretary of Defense, as
transmitted in both c.w. and RTTY.

Interception by short wave li steners (s.w.l.) is not
acknowledged by QSL cards. However, anyone
with the required equipment and ability can quali fy
for a certificate by copying the Secretary's mes­
sage.

The 1977 Armed Forces Day slogan is " PEA CE
THROUGH READINESS, " with the emphasis on the
vital role our armed forces play in the defense and
preservation of our great nation.

This responsibi lity has always been shared by
the amateur rad io community, ever ready to devote
their time, effort and skil l toward a beneficial work­
ing relationship with the U.S. mi litary communica­
tions community.

The military-to-amateur c rossband operations will
be conducted from 21 /1300 UCT to 22/0245 UCT.
Military stat ions NPL, NMH, NAM, NPG, WAR and
AIR will transmit on mili tary frequencies, and li sten
for amateur stations transmitting in those portions
of the amateur band indicated below. The operators
at the military stations will specify that portion of
the amateur sub-band they are li stening.
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Military Frequ ency
(kHz unless Appropriate
otherwise Amateur

Station noted) Emission Band in (MHz)

NPL, Naval 14.389 SSTV 14.225·14.250
Communications (15001-210011 7.16-7.19
Station San 7.370
Diego CA (15001 2100Z)

NM H, Coast 14.470 SSTV 14.225-14.250
Guard Radio 7.346.5 7.16-7.19
Station, Alex-
andria VA

WAR (Army Radio 4001.5 c.w. 3.5-3.75
Washington DC) 4020 I.s.b. 3.775-4.0

4030 RTTY 3.65-3.775
6997.5 C.w. 7.0-7.15
14405 C.w. 14.0-14.2
20994 u.s.b. 21.25-21.45

NAM (Naval 3385 c.w. 3.5-3.75
Communica- 4040 I.s.b. 3.775-4.0
t ions Station 6970 I.s.b. 7.15-7.3
Norfolk VA) 7301 c.w. 7.0-7.05

14385 u.s.b. 14.2-14.35
14400 C.w. 14.0-14. 1

NPG (Naval 4001.5 I.s.b. 3.775-4.0
Oomrnunica- 4005 C.w. 3.5-3.65
tions Station 4010 C.w. 3.65-3.75
San Francisco 6989 c.w. 7.0-7.075
CAl 7301.5 I.s.b. 7.15-7.3

7347.5 RTTY 7.0-7.1
7365 c.w. 7.075-7.150
13922.5 RTTY 14.0·14.15
14356 u.s.b. 14.2-14.275
14375 C.w. 14.0-14.1
14389 u.s.b. 14.27514.35
20983 C.w. 21.021.2
20998.5 u.s.b. 21.27-21.4
'49.995 MHz a.m./u.s.b./C.w. 50.0-51.0
*143.995MHz a.m./u.s.b. /c.w. 144.0-146.0
"148.40 MHz f.m./RTTY 146148
"148.95 MHz f.m./ RTTY 146.0-148.0
'222.0 MHz a.m./u.s.b./c.w. 221.0-222.5

"To be operated from Mt. Vaca
**To be operated from Mt. Diablo
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AIR (Air Force 4025 Ls.b. 3.775,4,0 Submission Of Test Entries
Transc ript ions should be submitted " as re-Radio 7305 Ls.b. 7, 15,7,3

ceived." No attempt should be made 10 correctWashington, D.C.) 7315 c.w. 7,0,7,3
possible transmission errors .14397 u.s.b. 14,2,14,35

Time, frequency and call si gn of the station

C,w. Receiving Test
copied as well as the name, call sign (if any) and
address, including zip code of the individual sub-

The " c.w." recei ving test will be conducted at 25 mitting th e entry mu st be indi cated on th e page
words per minute for any person capable of copy- contain ing th e test. Each year a large number of
ing International Morse Code. The "c.w." broad- acceptable copies are received with insuffi c ient
cast will be a special Armed Forces Day message info rmati on or the necessary informati on is attached
from the Secretary of Defense to all participants. to Ihe transcript ion and was separated, thereby
A te n minute CO call for tuning purposes will begin preclud ing th e issuance of a cert if icate.
at 22 /0300 GM T, The Secretary 01 Defense mes- Ent ries should be postmarked no tater than May
sage will be tran smitted preci sely at 22/0310 GMT 25, 1977 and submitted to Ihe respective service
from the follow ing sta tions on frequ encies listed. copied.

Transmitting Frequencies (kHz unless Stations copying NAM and NPG should send their
Station otherwise indicated) entries to :

Armed Forces Day Test
WAR- Army 4030, 6997,5, 14405 Chief, Navy- Marine Corps MARS
NAM-Navy 3385, 7301, 14400 Build ing 17
NPG-Navy 4005, 6989, 14375, 49,995, 8th St. & So. Cou rthouse Rd.,

143,995 MHz Arlington, VA 22204
AIR-Air Force 7315 Stations copyi ng WAR should send th eir entries

to:
RTTY Receiving Test Armed Fo rces Day Test

radioteletypewrite r " RTTY"
,

test Commander, United States ArmyThe receiving
wil l be transmi tted at 60 words per minute. A ten Co mmunications Co mmand
minute CO call for tun ing purposes wi ll begin al ATTN : CC-OPS-OM
22/ 0335 GMT. The specia l Armed Fo rces Day mes- Fort Huachuca, AZ 85613
sage from the Secretary of Defense wi ll be t rans- Stati ons copying AIR should send their entries
mitted at 22/0345 GMT. Th is test .s to exerc ise the to :
technical ski ll in align ing and adj usting of equip- Armed Forces Day Test
ment by the operator, and serves to demonstrate Ai r Force Co mmu nications
the growing number of amateurs becomi ng ski lled Service/ DOYF
in this method of rap id communications. Transmis- Richard Gebaur Air Fo rce Base
sion will be from the following sta tions on frequen- Missouri 64030
ctes listed.

Transmitting Frequencies (kHz unless
CO's Ham Shop is a good sou rce ofStation otherwise indicated)
antique and hard to get items. It's a

WAR-Army 4030, 6697,5, t 4405 free service for CQ subscribers.
NPG- Navy 4010, 7347,5,1 3922,5,148.41 0 MHz Why not start collecting now?
AIR-Air Fo rce 7315
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This mon'h Ade Weiss no' on'y reviews 'he Hea'h HW-8
bu' a'so answers many of 'he ques'ions you have
sen' in concerning 'his QRP 'ransceiver,

CQ Reviews:
The Heath HW-8 QRPp

Transceiver
BY ADRIAN WEISS' , KBEEG/O

Q RPp has become an established facet of ama­
teur radio for many reasons-the challenge of low
power operation, portability, compactness, oper­
ability under any conditions-and its ranks repre­
sent a small but significant part of the amateur
market. Until less than a decade ago, QRPp'rs had
to homebrew their rigs because of a lack of com­
mercial QRPp gear. Since then, the successes of
the Argonaut (over 2000 in use today) and the
HW-7 have demonstrated the existence of a QRPp

-83 Suburban Estates, Vermill ion, SO 57069

,.. "
A ' .. '

c

market, as well as drawi ng thousands of non­
homebrewers into QRPp.

Heath's initial entry into the QRPp market with
the HW-7 was welcome, despite the fact that this
transceiver was limited to operation on three bands
and was beset with many significant problems,
such as susceptibility to cross-modulation and
a.c. hum, microphonics, lack of selectivity, touchy
preselector tuning, and so forth. Even though the
HW-7 contributed to the popularization of ORPp, it
had a negative impact of associating ORPp with

,..

JCI
,.
' •. 0
1 ', 0

.(CI IVIIl
PAISlll CTOII

Front view of the HW-8. Concentric a.f. gain and r.t. gain knobs have a tendency to " stick" unless the plastic edge
of the small a.f . gain knob is trimmed away, and lubricated with #20 oil or simnsr. The front panel and top /bottom
shells are attached to the main inner box for a very sturdy mecnemcst unit. The pushbutton bandswitch adds to

the ease of operation.
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Fig. 1-Block diagram 01 the Heath HW-B QRPp transceiver . I a. I
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sub-standa rd equipment. Hence I approached this follower (03) which pro... output in the
review wi th so me scepticism-could the HW-8 be 8645-8895 kHz frequency range. An excel lent stabil-
that much better than the HW·7? Now I am gratified ity figure is achieved through the use of 7 temper-
to say, that, YES, it is that mu ch better! The HW-8 ature compe nsating ca pac ito rs in the oscillator
is not merely a modified version of the HW-7 ; it is tuned circ uit. Initial warm-up drift is minimal, and
a totally new design that will fulfill the need for an the unit stabilizes wi thin a few minutes. The ap-
effective low-power transceiver of mod erate cost plication of drive voltage from the keying line to a
for years to come. 5pflswi tching diod e shunted between 02 emitter

I was impressed with the HW-8 from the moment and ground duri ng transm it periods produces a
that I first glanced at the sc hematic . Now, afte r transmit frequency offset of about - 750 Hz, which
assembling the kit and operating it for about two pl aces the transm itted signal nearl y at zerobeat
months, I am even more impressed with it than at with a received signal that is centered in the 750
first. In a word, the HW-8 is fantastic! It represents Hz audio filter. The operator must app roach a re-
a " no sho rt-cuts, no holds ba rred" effo rt to design ceived signal from the upper side in order to
and produce a t ruly effective transceiver that is observe the proper transmit-receive frequency
worthy of Heath's long-established reputation as a relationship. Whi le no RIT (receiver incremental
leader in the amateur equipme nt field. Outstanding tuning) is included in the HW-8 ci rcuit, its addition
features incl ude a heterodyne v.f .o. system, a sho uld be a simple matter.
simple, but clean transmitter ci rc uit, and most lm- Output from the v.f.o. is coupled to a passive
portant, a direct conversion receiver which ex- balanced mixer through a toroidal transformer at
hi bits remarkable sensitivity and good selectivity, the emitter of 0 3 and mixed w ith outputs from the
and which, in my opinion, achieves the maximum heterodyne c rys tal oscillator (06, 0 7) at 12,395 kHz,
potential of the simple d irect conversion technique. 15,895 kHz, 22,895 kHz, and 29,895 kHz, in order
Fig. 1 shows the HW-8 block diagram for reference to produce outputs to the receiver and transmitter
in the fo llowing discussion. in the 80-15 meter bands respectively. The proper

Heterodyne V.F.O.
sig nal from the v.f.o.lh.f.o. mixer is selected and
amplified by the mixer amplifier (0 4) and capac}

The v.f.o. (0 2) is a Hartley osc illator wi th emitter lively coupled to the base of OS, a buffer stage.
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Table I-Outputs from the mixer amplifier.

Fig. 2-The HW·B final amplifier output network.

Transmitter
The driver-final features a st raightforward ci rc uit

with a MP8A20-2N4427 line-up. The fin al output
networks (shown in fig . 2) were computer designed
for the 8B·104 and incorporated into the HW-8.
Each network is mounted directl y on the p.c. board
beside its respecti ve pushbutton bandswitch ele­
ment for zero-lead length, and is mechanically
selected. The t ransmitter is keyed by the applica­
tion of B+ to the d rive r stage from the keying
switch (0 11). The break-in stage (0 12, 0 13) pro­
vides drive voltages for the antenna relay, receiver
muting , and transmit offset. It includes an adjust-

out the v.t.v.m. By monitori ng background noise in
a set of phones, operation of the crystal oscillator
ca n be verified by tu rni ng the slugs of l 17, l19,
and l 21 CCW until a click is heard and background
noise drops significantly. The click indicates the
cessation of oscillation. The slugs are then turned
CW until the click indicates turn-on, and advanced
another turn or so. The setting of the h.f.o. slugs
" pulls" the crystal frequency about 500 Hz; hence,
for exact band-edge dial calibration accuracy, the
slug fo r each ban d should be adjusted to put the
" 0" point at zerobeat with a c rystal calibration sig­
nal at 3.50, 7.0, 14.0, and 21.0 MHz. L17 (3.5 MHz)
should be turn ed only about one-half turn CW be­
yond the turn-on point; observation of output from
the h.f.o. at 12,395 kHz on a spectrum analyzer
shows that 3rd-5th order harmonics of that fre­
quency jump to within 6d B of the fundamental
when the l 17 slug is advanced any further into the
coi l. These cont ribute to the intensity of the un­
wanted harm onic outputs from the transmitter when
operated on 3.5 MHz, as will be noted below. No
probl em exists on the 40-15 meter bands though.

Adjustm ent of the mixer ampli fier inductances
(L13, l14, l15, L16) causes a slight variation in
background noise, and these coils were near-opti­
mum setting as delivered. The settings of the mixer
amplifier slugs we re not found to significantly af­
fect purity of transmitter output.

If a v.t.v.m. and r.t. probe is available, the manual
alignment instructions can be followed. A variation
in output levels from the h.f.o . at TPl in the 0.3­
u.evrms range is normal ; my unit showed a range
from 0,45Vrms on 80 meters to 0.2Vrms on 15
meters. The actual level does not infl uence trans­
mitter output level. Outputs from th e mixer ampli­
fier measu red at TP2 showed considerable varia­
tion across the 80 and 40 meter bands, as given in
Table I. These variations are reflected in varia­
t ions in transmitter output, especially across the
80 meter band (about 300mw maximum variation),
so, if the operator prefers operation in one section
of the band, the mixer amplifier inductance can be
peaked at the center of that section of the band for
maximum output the re.

Ant..nn"

OKHz 100KHz 200KHz

D.65V rm s 1.1 8V r m s O.71Vr m s

1.19 1.8 1 1.40
1.13 1.14 1.1 2

OKHz 50KHz 100KHz

1.36 1.38 1.35

80
40

15

The drive signal to the transmitter is taken from the
emitter of 05 through a coupling capacitor, while
the local oscillator signal to the product detector
is taken from a voltage divider between 05 emitter
and ground. Very light interstage coupling is used
throughout, so that very little, if any, " pull " results
from the adjustment of various stages. All tuned
circuits in the h.t.o. and mixer amplifier are diode­
switched with a single B+ voltage that runs
throughout the ci rc uit.

Tuning and alignment of the oscillator ci rc uits
was simple and unde rtaken init iall y wi thout the use
of test equ ipment. All circuits functioned with the
inductances adjusted as delivered by Heath . The
only tricky al ignment problem was putting the v.f.o.
where it belonged on 40 meters (suggested by the
manual as the band for v.t.o. spotting and band­
spreading adjustments, although any other band
could be used), and aligning v.t.o. bandspread
with the precalibrated dial. The process involves
alternately adjusting L9 (v.t.o. inductance) and
C302B (main tuning capacitor trimmer) to ac hieve
proper bandspread and co rrespondence with dial
cal ibration. Because the output fro m th e frequ ency
ge nerating system is a difference rather than sum­
med product, the v.f.o. tun es " in reverse," t.e.,
maximum capaci tance of C302 produces a signal
at the high end of the band, rather than at the low
end. About 20 minutes was required to adjust for
proper bandspread so that the dial was off only
about 3 kHz at the upper end. At this point, the
sticky slug in 19 made any closer accuracy qu ite
difficult to attain. This is quite decent calibration
accuracy across a 250 kHz spread.

Ad justment of th e h.f.o. and mixer amplif ier re­
quires the use of a v.t.v.m. with r.f . probe. However,
nearly-optimum adj ustments ca n be attained with-

20
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TOp view 01 the HW-B. Stu rdy heavy-gauge aluminum inner chassis enclosure and outer shell and front panel ~om­

bination can be seen (top shell removed in photo). Front panel controls (L -R): Two section prese/ector tuning ca­
pacitors with sL-r.t, gain , dual potentiometer below. main v.f.o. tun ing capacitor and sturdy mounting bracket.
with Jackson Brothers vernier drive mounted on front panel; relative power meter and sampling circuit; loading
capacitor. P.e. board: rece iver input tank circuits (toroidsltrimmers ) left front 3rd; vt.o, inductance (L9) and cir­
cuitry-big shield can in center of boa rd ; driver-fina/-right front 3rd; 4 bandswitch elements with output network
toroids l trimmers between them. Product-detector! audio circuits rear left 3rd, with final audio amp on small p.c.

board at left rear wall; heterodyne osc!mixer amplifier center rear.

able break- in delay of considerable rang e so that
the HW-8 will serve wel l in both a contest (rapid
aSK) and casual communications situations. This
is another instance where Heath resisted the temp­
tation to cut corners at the cost of reduced opera­
tional flexibility. Finally, a sidetone osci llator with
ad justable volume is keyed directly by the external
keyer. The overall operation of the keying system
is smooth, although the antenna relay is no isy.

Transmitter outputs are well within acceptable
levels of harmonic purity except on the 80 meter
band. On each band, c leanest output coincides
with maximum transmitter output tuning. When ob­
served on a Tekt ronix 1401A Spectrum Analyzer
and 323 Scope, 7 MHz harmonic products were
down a minimum of 44dB from the fundamental ;
14 MHz harmonics were a minimum of 34dB down ;
and 21 MHz harmonics were down a minimum of
36dB. Each of these bands showed very few im pur­
ities. 3.5 MHz output was a different case. At best,
3.5 MHz outpu t was rich in harmonics sp read out
every 4 MHz or so from 26-60 MHz, and from 90­
150 MHz. Many were only about 24dB or so below

the fundamental with the loading cont rol adj usted
for maximum output. The upper ran ge respond ed
ma rked ly to very small adj ustments of the loading
capacitor C303. Again, careful adjustment of the
loading capacitor produced cleanest output with
maximum output. A TVI check revealed that 3.5
MHz output could cause not iceable TVI, so it is
recommended that a low-pass filter be inserted be­
tween HW-8 and antenna if the rig is operated on
this band and an antenna tuner is not used . Except
for the problem encountered on 3.5 MHz output,
HW-8 outputs are very clean.

Transmitter r.t. power outputs were measured as
follows (13.4Vcc) : 3.5 MHz - 2.0w, 7 MHz - t .aw,
14 MHz - 1.6w, and 21 MHz - 1.2 watts. These
represent quite useable levels with .stmp!e an­
tennas. During the test period , stations were readily
wo rked on 40-20-15 meters allover the country wi th
a 14AVS vertical. On 80 mete rs, the 14AVS was fed
through an antenna tuner connected to the coax
center conductor and wo rked against ground, and
stations on both coasts were worked with varying
degrees of di fficu lty. The 14AVS represents a mini-
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Fig. 3--The basic HW-8 receiver r.t , ampfifier circuit.

Product
de tector

mal antenna at best in this configuration. Reports
and comments from stations contacted on the air
consistently indicated that HW·8 keying sounds dis­
tinct and clean.

Receiver Circuit
The HW-8's superb pertonnance with respect to

sensitivity and immunity to cross-modulation and
front-end overload is the double-tuned r.t. ampli­
fier. See fig. 3 for the basic circuit. The signal from
the antenna r.t . gain control is link-coupled to a
parallel tuned tank which, in turn, is very lightly
coupled to the gate of the 40673 r.t, ampli f ie r. 8 +
to he 40673 drain output is fed through another
parallel tuned tank circuit. Both input and output
inductances are toroids which are tuned and
peaked by individual trimmer capacitors. One sec­
tion of the preselector tuning capacitor (C301A) is
used exclusively to peak the 80 meter input induc­
tance across the band. Input tank circuits are broad
enough on the other bands to requi re no prese­
lector peaking. The other section of th e preselector
tuning capacitor peaks the r.f. amplifier output tank
circuits , which, again are broad on 20 and 15
meters. All eight r.f. amplifier tuned circuits are
diode-switched by the B+ line running throughout
the circuit for that purpose. Excellent isolation is
achieved with this approach.

The balanced product detector uses an MC1469G
in a conventional circuit, producing audio output
for filtering and amplification by IC2. An LM3900
provides two stages of an active audio filter cen­
tered at 750 Hz with a 6 dB bandwidth of 375 Hz in
the " narrow" selectivity position. Some gain is
realized in the " narrow" position, and the filter ex­
hibits no "ringing" . The third section of IC2 is an
audio preamplifier stage, while the final section
functions as a sidetone oscillator with adjustable
volume and an approximately 750 Hz tone. Trans­
mitter zerobeat with an incoming signal can be
closely approximated by tuning the signal to zero­
beat with the sidetone note. Final audio amplifi ca­
tion is provided by an outboard audio stage using
an MPSA20 located on a separate p.c. board
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mounted on the sidewall of the inner cabinet. Far
more audio output is available than needed to drive
a set of high impedance phones; in fact, it is suffi­
cient to drive a 2 inch 8 ohm speaker when matched
through a 1.2K: 8 ohm transformer. The receiver
muting transistor switch (01 4) grounds the input to
the audio preamplifier to mute the receiver during
transmit periods. The cessation of the muting
period lags a fraction of a second behind the re­
moval of the muting voltage and switching of the
antenna relay.

Immunity to cross-modulation is excellent. A local
ORO (250 watts) C.W. station fail ed to affect the re­
ceiver 5 kHz off-frequency, except for his key­
clicks. The only difficulty experienced was caused
by a local kw s.s.b. station about two blocks away.
It was possib le to co py him 8 6 with no antenna
whatever on the HW-8. With an antenna connected,
however, he caused cross-modulation across the
enti re 40 meter band. This is no shortcoming of the
HW-8, as the same effect was noted on th e Argo­
naut. Sensitiv ity is excellent. Heath specs claim
that an 0-2uv sig nal prov ides a readable signal.
However, lab tests indicated a slightly lower sensi­
tivity figure, perhaps because of a noisy IC2. On 3.5,
7, and 14 MHz, it was possible to locate a 0.19uv
signal, but it was down in the internal noise. On
these bands, an 0.3uv signal produced a as com­
pletely usable signal in the phones. However, 21
MHz sensitivity was extremely poor, requi ring about
10 uv to produce a usable signal. After completely
checking all possibi lities of malfunction (none
existed), the sensitivity was brought up to a usable
level by increasing the input link to L4 to 3.5 turns.
This is a simple process. The wax in which the
to roid is imbedded is removed simply by melting it
with the tip of a soldering gun. Then both ends of
the original link are carefully desoldered from the
two terminals next to the red " dot", and the link
is removed. A piece of #28 is then wound to form a
3.5t link, and assembly can proceed. With the new
link, a 0.5uv signal could be located, and a luv
signal produced a usable signal in the phones.

Only one problem was encountered, and that in-
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ginner. Assembly by this reviewer required about
16.5 hours from opening the box to recepti on of
the first signal. About 17.5 hours produced the
completely aligned uni t and the first 080. X-ray
blow-ups of the p.c. board aid greatly in trouble­
shooti ng any d ifficu lty. Incidentally, th e troub le­
shooting chart provided in th e manual is virtual ly
worthless.

Mechanicall y, the HW-8 is very solid. Cabinetry
consi sts of an internal fou r-si ded frame of heavy­
gauge al umin um, and an oucer shel l as seen in the
accompanying photo. It should withstand brutal
t reatment wi thout any ill-effects, which makes the
HW-8 very well suited fo r roug h usage in mountain
c limbing, backpacking, shooting rapids, and so
forth. The Relative Power Meter is very hel pful in
tuning, although it would be more valuable if wired
as an in-line output power meter through the addi­
t ion of a Bruene type bridge.

~I~e rex t .t. or•••

. , p . ,,, ,, • • "" , .

Te lre x "Monarch "ITra pped) I.V . Kit

Ouo ·Band / 4 KWP I.V . Kit 562 .50
Pa st Pa id Cont tnenta l U .S.

Fa. technical data and prices on complete
Tel rex li ne . wri te fo r Cataloll PL 7

volved, in all likelihood, a faulty
IC2. Upon initia l turn-on of the
completed unit, an approximately
2 KHz oscillation was noted about
10dB above the noise level. During
transmitter alignment, the side­
tone volume jumped to a very loud
level, and excessive current shut
down the current-Iimlted supply
being used. The problem was
finally trac ed to th e si d etone
sect ion of IC2, and cured by con­
necting a 25mf electrolytic from
the IC2, pin 12, end of R73 to
ground. Heath notes that thi s is
the first t ime they've heard of this
problem, and it is probably trace­
able to a faulty IC2.

Receiver Performance
The performance of th e HW-8

receiver is outstanding. During the
test period, I was continually im­
pressed with its usable sensitivity.
I was consistently able to copy OX
stations on 80 and 40 meters (with
the 14AVS) from many parts of the
world, includ ing Europe, Afri ca, S. America, VK-ZL,
and an F08 on 80 meters. An r.f. ga in control per­
mits a smooth adjustment of the input signal. How­
ever, the concentric a.f. gain and r.f . gain knobs
stick un less the edge of the small p lastic knob is
trimmed away and then lubri cated . Preselector tun­
ing is broad and easy to ad just. The two-stage
active audio filter, which is simi lar to th e MFJ
CW F-3, provides two levels of selectivity, switched
from the front panel, and contribu tes sig nificantly
to the effectiveness of the unit.

The main v.f.o. tuning capacitor is driven th rough
a Jackson Brothers vernier fo r a tuning ratio of 50
KHz per half-turn of the large 1.5 inch knob. While
this is rather tight, one easily becomes accustomed
to it. Tuning is very smooth with no noticeable
" bac klash," and has the feel of a " big receiver."
Audio output is relativel y distortion free almost all
the way up.

Assembly
The entire HW-8 circuit, with the exception of the

outboard audio amplif ier, is located on a single,
large p.c. board. It is in the " medium density"
class, and presents only a few areas where solder
bridges are a danger. The excellent instruct ion
manual, along with the silk-screened outline and
value of each part on the p.c. board, make the as­
sembly of the HW-8 easily within reach of the be-

Conclusion
The HW-8 is the simple QRPp transceiver " come

of age." It would be very difficult for the home­
brewer to produce an equivalent transceiver at the
price of the HW~8 kit. With the appearance of the
HW-8, QRPp'rs have a choice of two excellent com­
mercial units in two price ranges-the Argonaut at

(Continued on page 80)
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MathsNotes
A look at the technical side of things
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Fig. 3- A digital to analog converter. The
eucve is a simple DIA converter that will
give a very good account of i tself if high
Rrecision resistors are used. See text for

details.

Inverter or d igital gate
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~-

I
I
L_
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such as the Motoro la MJ3001/ MJ­
2501 series shou ld be used .

An other very common question we
have gotte n is how to operate an
op-amp with a single po larity power
supply. Since the op-amp is basic­
ally a d.c. device, the internal cir­
cult ry has been designed to operate
from positive and negat ive polarity
supplies in orde r to properly handle
positive and negative d.c. signals.
If you must use a sing le supply with
a d.c. application, then I would sug­
gest the use of one of the new cu r-

•

R,
R,

" - "-
>OK •

" V -10K

"' -

the transistors are sUghtly conduct­
ing. When the output goes positive,
the PNP transistor cuts off and the
diode in the base ci rcuit of the NPN
is reverse biased. This causes cur­
rent fl owing th rough the 10K resistor
to flow into the base of the NPN and
it conducts. Similarly, when the out­
put goes negative, the same situa­
t ion occurs in the PNP circuit. By
proper choice of output transisto rs
and the valve of the 10K resistors,
almost any output current can be
produced. Remember however, max­
imum potent ial output current will be
equal to the Hfe of the output tran­
sisto r multipl ied by the maximum
possible c urrent that c an fl ow
through the 10K res isto r. For very
high output cu rrents , a complemen­
tary darl ington output transistor pa ir

Fig. 2-0peration of an Op-Amp on a
single supply. The two 10K resistors set
the operating point at haff the supply
voltage while the two capacitors isolate

the d.c . voltages from input and outpur.

B ack in November, December and
January of 1974 we did a series on
the operation and applicat ion of
Operational Amplifiers. Since that
time we have gotten a steady stream
of requests for additional circuits to
use with these versatile devices. As
a result, this month we are present­
ing several applications that we
hope will answer a good deal of the
requests as well as offer new " build­
ing blocks" for the many experiment­
ers reading this column. All circuits
use the industry standard 741 avail­
able from Motorola as the MC1741,
Fairchild as uA741 , National Semi­
conductor as the LM741, etc . Most
circuits will also work wi th almost
any other several purpose opera­
tional amplifier.

Fig. 1 is a solution to the most
common question we have received,
" how do I boost the output f rom my
op-amp?" Since the output of most
operational amplifiers is only a few
mi lliamperes, driving high current
loads is not possible with the ampli­
fier alone. In the schematic, a PNP
and NPN complimentary pair of t ran­
sistors, and a few parts, have been
added to the basic op-amp circuit
as a Class B type ampli fier. With
zero output from the op-amp, both
diodes in the base circui ts of the
transistors are forward biased and

-5 Melville Lane, Great Neck, NY 11020.

Fig. 1-A power output stage for use with an Op Amp. Note that the feedback resistor
is returned to the final output point for the best stability and linearity. Also, R" is

added to protect the transistors from an output short circuit.

Input

•
10K PNP

V

~lN914 .001
• - Ro• ....... OU T

- /
/- l N914

~
.001

V~

r-;
>OK NPN ~

-

R,

rent differencing amplif iers such as
the Nati onal LM3900 and Motorola
MC3301 series. These devices are
especially made to be used with only
a sing le polarity supply whi le still
retaining many of the- features of
split-supply units. If your applica­
tion is an a.c. one however, then the
ci rcuit of fig. 2 will be useful to you.
Here, the reference input is con­
nected to a resistance divider which
places it at one-half the supply.
Therefore, with zero input, the out­
put d.c. level is V2 the supply level.
By using coupling capacitors how-

(Continued on page 72)
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flf -a-menr (fil/o-mont) , n . [Fr.; LL. filam entum < filare,
to spin < L. filum : see FILE (container) ], 1. a very
slender t h read or fi ber. 2. a t h readlike part ; speci­
fically, t he fine metal wire in a light bulb or vacuum
tube, which becomes incandescent when heated by an
electric current . 3. in botany, t he stalk of a stamen
bearing t he anther.

Filament Voltage:
Why It Is What It Is

BY WILLIAM I. ORR', W6SAI

V acuum tube standardization got its real start
with the entrance of the United States into World
War I. Tube replacement, quantity production and
interchangeability were the requisites and knotty
problems existed: bases were far from standard,
and various values of filament voltages were in use
among the early tube manufacturers.

In 1916 the U.S. Navy standardized on a four
contact base used by DeForest audions. Three pins
we re on the bottom, and a bayonet pin was used fo r
the fourth co ntact (a filament connection). By 1917
the four pin base was originated by the Weslern
Electric Co. and adapted by the Signal Corps, The
early VT-1 used a rolled metal shell with a composi­
tion insert for thi s design. The small transmitt ing
tubes had a base variation: the position of the bay­
onet pin was rotated 40 degrees so that t ransmitti ng
and receiving tubes could only be inserted in thei r
proper sockets.

Following the formation of the Radio Corporation
of America in 1919, vacuum tubes became available
for general use and a variation of the Signal Corps
tube base was used employing a brass shell with
a porcelain insert. This base was modified in 1924
to a moulded bakelite base having four brass pins,
plus a bayonet pin in the side,

The early RCA base made a bottom contact to
the pin which gave trouble from time to time and
in 1924 a side contact arrangement was approved,
taken from a European desig n. The Westinghouse
WD-11 base was an offsp ring of this idea. A new,
standardized four prong base, uti lizing longer pi ns
was introduced at the same time and this became
the industry standard, the bayonet pin being
dropped a few years later when the rad io equip-

•48 Campbell Lane, Menlo Park, CA 94025

ment requiring it became obsolete.
The WD-11 base style and others of this period

gradually faded into obscurity, leaving the four pin
base as the "grandfather" of the soon-to-be-de­
veloped multi-pin bases,

Filament Voltages
Early deForest audicns required filament voltages

in the range between 4 and 15. A uniform filament
voltage was not uti lized in these early tubes as
filament temperature was cont rol led by means of
fil ament vo ltage contro l to regu late sensitivity or
amp lificat ion.

Prior to World War I, the U.S. Navy was using
5 vo lt Edison ce lls fo r radio work and established
a maximum upper limit of 4.5 volts for their tubes.
The most popul ar tubes used during the War period
were the CG-886 (4 volts at 0.75 amps) , the CW-933
(2.4 volts at 1.1 amps), the SE-1444 (3.65 volts at
0.65 amp) and the CG-890 (3.6 volts at 1.1 amps).

Early in the War the U.S. Signal Corps chose a
two-cell lead storage battery for general use which
provided a terminal voltage between 4.2 and 3.6.
Allowing for voltage drop in power leads, the Signal
Corps standardized on an average voltage of 3.6.
The most widely used tube during this period was
the VT-11 (3.6 volts), followed by the VT-1. The
latter tube had a filament voltage of 2.4, the re­
mainder of the voltage being absorbed by a series
resistance.

With the fo rmation of RCA, it was decided that
the 6 vo lt storage battery operation was preferred
for w ide ly di stributed tubes and a fil ament vol tage
of 5 was adopted, allowing the extra voltage for
circuit loss and adjustme nt.

(Continued on page 80)
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Don't sacrifice maximum power output
and high efficiency for linearazat ion. The
BLUE LI NE offers you the best of both
designs. The BLUE LINE amplifiers are
engineered using the latest state of the
art stripline techno logy. This design tech­
nology mea ns efficient broad band out put
with a very high degree of mechan ical
stability.

VIII ens'neer'n. IS the only name
you have to remember when it comes to
VHF or UHF amplifiers, just look at the
variety available .

FEATU RES

a High efficiency meanl low currant

drain.

e Broad band d esign (n o tuning ).
e Direct 12 wOlt DC operation.

e Indicator lamp. f or On/Off and

FM/SSB.

e R.. lay switching (allo""s you to
pu t am p lifi..r i n Or Ou t o f circu;t

a t the fli p o f a s"" i t ch ).
a In...n ion 10•• of I.... than 1 dB.

a One year limi ted warranty on

parts and labor.Don t forget ou r popular PA·250 1 and PA-4 0 10 at $ 74_9 5 (wIFed and tested ) $59.95 (K't)

POWER POWER WIRED AND

M ODEL. F REQUENCY EMISSION INPUT O U T P UT TESTED PRICE

BLB 3 /150 4 5 - 55MHl CW-FM-SSBIAM JW , SOW TBA

BL e 10170 14Q-16 0 M H I CW·FM-SSB/AM >OW , OW 13 9 .9 5

BLe 217 0 14G-16 0 M H : CW·FM·SSB/AM 'W ,OW 159 .9 5
BLC 10/ 150 14Q-1 6 0 M H I CW·FM SSB/AM , OW 150W 259.95
BLe 30/ 150 140·1 6 0 M H l CW-FM-SSB/AM JOW 150W 239.95

BLD 2 /60 22a-230MHl CW-FM-SSB/AM ,w ,OW 159 _9 5

BLD 10 / 6 0 220 -23 0MHl C .... · F M·SSB/A M , OW 'ow 139 .9 5

BLD 10/120 220 · 2 30MHl CW-FM-SSB/A M ' ow 120W 2 59 .9 5

BLE 10 /40 420·4 70M H z C W·FM-SSB/A M 'ow ' ow 139 .9 5

BLE 2/40 420·470M H z CW -FM-SSB/ A M , W 'ow 1 59 .9 5

BLE 30/80 4 20-470 CW·FM·SSB/AM J OW 'ow 2 59, 9 5

BLE 10 / 8 0 4 2 0 -470 CW·FM·SSB/AM 'ow BOW 2 8 9 .9 5

Export prices slixhtly higher. Prices subject to change.

AVAI LABLE AT T HESE DEALERS :

c..u ." ,..
c "_" .n' Co,__ C"
CDS ._"Oft ,,_ ,.. C..
• _' I,._ _ ...... ~_. C"
so _ C"
_s__. '''' .u c..
. ... e-. £_" _, C"
...., c ..
1*< '" C...-.'_, V.''''". C"
CO~o""oo

....__ """ _ _" ,_, Ca
C--uno'_ " u ca

...0" 0 ........'..., -.......... "_ .. ' "
..... '_ '.. C" "'d ",_ .• "

''''''''01'...... .....'" '''' "-". ,..
...... " ....... '''' .. 0 .. ..... ,I.
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...'"",. I.." 1I'"""" ...mn. '"....,'....... '"" "'""''''"'', '"'

0"_ ," '_"Oft"", '''''~. ,..
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In other ~reas contact VH F Engln_rlng direct. Allow 6 to B wellk, for delivery.

~--; , engineering BANKAMERICARD

O/VI51ON 0'- 8ROM ,,,'~ N C/.ECTRO,"IO CORP.
320 WATER STR EET .. BI NGHAMTON. N .V . 13901 .. 607·723.9574
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ensjneerjns
THE WORLD'S MOST COMPLETE LINE OF VHF-FM KITS AND EOUIP~IENT

RX 28C 28·35 Mill H.' ,,,,,,,i.e, with 2
""Ie 10.7 Mllz ~Jy.t.l filte r

RX50C I\ it JO~O MHz rev' w/2 pole 10 .7
Mill <:Jyslal rille. • • .

RX I44C " i t 14l). 170 MHl rev' . /2 pole
10.7 "1Hz a yn a l filter .

RXI "~ wrr. 'lOme '" abo w: - fa<;tory ..'ired
and t"S1N . .• .

RX220CKit 2 10·240 "l Ib revr w{2 pole
10.7 Mil l ~,y.t. l fill er .

RX220C WIT same as above - (a,lory wired
• nd tested .. ..

RX4 32C KII 4 32 \t Hl rev. w/2 pole 10.1
\tH l uY'l<II Filter

R XCT """,""'Iy fill .... for abow: reoei...,.
k it. ,.i"e. 70 dB ad}",:"n, channel
reject io n .

59.95

5995

69.95

11,195

69.95

lJ4.95

79.95

8.50

R ECEIVERS
RI'28 Kil

RF50 Kit

Rn .... D Kil

RF220D Kit

RF4 32 Kit

IF 10.71' Kit .

F1oI"55 Kit

AS2 Kit

10 meter RF fro nt cnd 10.7 MH z
olilput
6 meter RF fron l end 10.1101 Hz
O"tp"'
2 mele. Rf f.on l end 10 .7 MHz
olll put • •
220 MHz RF fron l end 10.7 MH z
outpul , • . ,
4 32 MHz RF fro nl end 10.7 MHz

rg~f~ Hz iF;...;.dule· incl ud~' i
pole <:I).tal filt er
455 KHz IF Ita~ plu, Flot
delector
.udio and squelch board

12.50

12.50

17.50

17.s0

27.50

27.50

17.50
15,00

1X \ 44 11 Kit tra nsmiller ",cite, - I "'aU -
2 mele" . 5 29.95

t XI 448 wrr.. >0_ a••bo'" - ra<;t,ny "' ued
and Ie"'" 49 .9$

TXnOB Kit .. Ir.nomiller ex cite r - 1 . 'all
220 MHz . 2995

1 X2201l Wn. . .._ ....bo." - fu1 0ry ...ired
and tested 4'1 ,'15

TRANSMITIERS
T X432B Ki' . .
U"32B Wrr

TX ISOK II .

lr.n~miller e ~dter 43 2 .\l Hz
same a. above - f' ."1ory ...'ired
and tested
300 mtllrwatt , complele 2
.... Ier tranomine••
Iu s aYJl, l , nd mIke

39.95

59.95

19 ,95

PA2S0 1ll Kit . 2 meter power amp - kit I win
- 25".- Ollt with 'IOlid nile switch-
il1lt , ealle. connecton 5'1.95

PA2501H Wrr . ..me ,.al>o..., - facto. y ...'ired
and tes ted .. .. 74.95

PA40I OH Kit . 2 meter po....er amp - lOw in -
40w Ollt _ relay switcltinp: . 5'1.95

I'A401011 WIT . ",me as above - factory wired
and tested • . . . . 74. '15

PAI 44! 15Kit . 2 meterpower amp _ lw in _
ISw oul - .... ea... , "",nneCIOII
and lWitehin,: 3'1 .95

POWER AMPLIFIERS
PAI ..4125 Kit .

PA220/1 5 Kit .
PA4 32110 Kit .

PA I4 0/l 0

I'A I40/ 30

similar to PA144/ 15 kil excepl
25.. out • . . . . . .
similar 10 PAI 44/ 15 for 220 101 Hz
po" 'e. '011' - Jimilar 10 PA1.. ../15
uceptlOw and 432 \l Hz
10w in - 140..- out _ 2 meIer
amp - faClory wired and te,ted
lOw in - 140w 0'" _2 me te.
.011' - fn 10, y wired.nd te'ted

..9 .'15
39.95

4'1 .95

17'1.'15

15'1.05

9 .95

6.'15

1".95

12.'15

1'1 .95

1'1.95

' .00

3'1.95
54.95
5'1.'15

10 cha nnel recei_e xlal deck
wI diode .witchil1lt •.
10 channel xmit ded: w,l.wilch
, nd trimmell
UHF vcr<ion of CD-I dc,*" needed
for " 32 muh i-channel opeta tion• .

co mplete CO R with 3 ooewnd and
3 minu te nmers . , ,
10 channel auto...,,"n .dapter
for RX with priori ty.
we .tod; moit repe. ler . nd sim·
plex pain from 1"6.0.1"7.0 (uch)
15'1 bit . rleld propammab" . code
iden lifler with built -in "Iuelclt tail
and ID timen
wired and lelled , nol prOllr.mme<!
wired and le.ted. pr o~rammed

2.000 ohm d ynamic mike wil h
P,T .T. and coil cord

repeate. - 15 ..·. ll - 2 me tel -
f. cto ry ..ired and tuted 6'15.'15
repeater _ 15 ...·.11 _ 220 MHz _
f.c1ory . 'ired and te.ted 6'15 .95
repeate r - 10 w. ll - 4 32 MHz -
rl Clory wired and te 'led 74'1 .'15
2 meter , 600 KHz 'r::ced dllple\er.

Wired and tuned 10 .eqllency . . 3'1'1,'15
220 MHz dup..xe. , ...ired.nd
l uned 10 freq uent)' 3'19 ,'15

add. ow r ....I' .ge pro tection 10
yom powe r <lIpplie•• 15 VDC max '1, '15
12 _01, - powe• •upp ly ",~ u liltor

eard wilh fo ld bad; CUllen'
Iimiti ..,. . 8 .95
""' com....rcial du ty 30 'oIl'
12 VOC ' q! ulatnl po.er supply
.../cav:. ,,}foklba,*, rurre nt hmll -
In!, and over whai«' proleclion
wired and tested 2)9,'15

CD2 Kit

CD I Kit

SO Kil

CD-3 Kil

CO R2 Kil

Cry"a"

C'\Il'ID KII

OTHER PRODUCTS BY VHF ENGINEERING

CWID .
CWID .
Micro phone

RPTH"

RYT220

RPT432

DPLXI44

DPLX2 20

O.V.P,

1'S 3A Kit .

PS30 12

,.,

TRANSCEIVERS

REPEAT ERS

--

STh'TIIESIZERS

POWER SUPPLIES

WALKIE TALKIES

<,

TOA

TBA
TBA
TBA

465,'15

465.95

515 .95

12'1.'15
2'1.95

5.95

8.'15

repeate. - 10 me te.
repeater - 10 me te•• wiled"
tested •
repeale r - 6 mele. ,
repeater - 6 mete., ""ired " tested
repeatct - 2 mClcr - 15w ­
complete /less cryOla l, ) .
repeate. - 220 MHz - 15w ­
com plele (less cr~ta ls) .
repeate. - 10 ....11 - 432 MHz
(Iou crystab)

2 meIer. 2w. 4 chan ....l. hand
held rettiw r with crYltal' fo r
146 .52 simplex . . , , .
ba' tery pack . 12 VDC, \10 amp .
battery char~er. ,.
2 meier. wit h ma" BNe con­
neclor

calle and all oomponentl to build
15 wall 10 channe llClnning 2
mete r t ran ,oeiver (~ss mike and
cryna ls) . , .. , 21'1,'15
same as aboW'except for 220 Mllz 21'1 .'15
same as . boW' except 10 watt .nd
432MHz .. . .. 2.S4. '15

15 . mp -1 2 YOll.q:1I Iated
po....er suPl'ty w/ea se. wlfo ld..tJacl;
cun ent limit ing and ove.voh ai«'
ptutection 7'1 ,'15
... me a.' above - faclory ,,'i.ed
and le<te<! Q4,'1 5
2S amp _ I 2 voll r"tllliated
power l,lIppl)' ...Icalle, w/fold-bad;
alrrenl hmillOJ and o W'rYOh.,e
prol«1ion 12'1.'15
SImi' as a t'ove - fact<>l Y...'ired
and lest ed 14'1 '1 5
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2 meIer , yntbesUet,tr.n.." it oUllel1
pro~rammable from 100 KHz - 10
MHz. (Man orrseu wit h optional
.daplers) . , 16'1.'15
SOme" .bove. wired . nd lested 23'1.'15

SYN II Kil

RPT50 K1I
RI'T50
RPTI 44 Kit

RPT220 Kit

RPT432 Kil

TR X 144 Kil

PSISC Kil

f'S2SC Kit

I'SI SC WIT

RPT28 Kil
RPT28

TRX 220 xu .
T RX 432 Kil .

PS25C' WIT

NI CAD
NICAD
Rllbbe r Dlld; .

1fT 144B Kil .

SYN II



a monthly feature by

BILL DEWITT. W2DD

In Focus
Television on the Amateur bands

sages, letters, sketches, maps, pic­
tures etc. It was a facsimile system
having line reproduction capability
-with no tonal scale possible ex­
cept as represented by line st ructure.

The thrust of the article was that
" now" two leading radio amateurs
were going to experiment with this
equipment over the 7 miles between
their homes. It was also indicated
that in t ime, they would be able to
exchange pictures with hams in far
away Australia.

The int rep id hams who were about
to become appliance operators with
their commercially made "photogram
machines" were John L. Reinartz,
lOP, and George H. Pinney. Reinartz
was already famous for his high fre­
quency work, especially in connec­
t ion with the McMillan Arctic
Expedition.

Well, that was 51 years ago, and
in my humble opinion, facsimile has
never become what you 'd call a
fr ont runner among the many facets
of ham radio .

Winter's article was reall y great In
many respects. It contained a pre­
diction by Jenkins that " radio vision"
would some day make it possible
for us to view the Olympic Games in
Europe, and that peoples of other
nations would be enabled to see the
inaugural ceremonies of a President
of the United States! It pred icted a
central distributing system from
which news items and movies would
emanate (al tho ugh this was related
to a " movie house" showing of such
features).

The one jarri ng fault in the whole
story was Winter's understandable
but misplaced optimism concerning
the acceptance and use 01 facsimile
by hams. Winters foresaw " an irre­
sistible fascination in this unbroken

~/f!!..IE.f!~
Ii-

Comp lete Broadcalt l.i~t a nd Le&
In E.o<~ I".,

Fig . 1-A puzzled builder labors over the
next connection on the cover of Radio Age
for April, 1926. This issue also carried an
ar ticle on "How To Build A Short Wave
Set" by a chap named Arthur Collins,

9CXX.
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Looking Forward And Backward
At Picture Transmission Systems

At th is writing (late February), the
SSTV Seminar at the Dayton Ham­
ventlon beckons to all slow scanners
anxious for news of the latest Inno­
vations in the SSTV field . Year afte r
year, new technol ogy has been dis­
closed at this " convention w ithin 8
convention". With th is thought in
mind, I found an article in an old
magazine most intriguing.

It was in the April 1926 issue of
Radio Age. "The Magazine of the
Hour" , that an article titled " Ama­
teurs Take Up Radio Vision--New
Field Opened by Jenkins' Inven­
tion" appeared. The author was S.R.
Winters. The cover of Radio Age and
a picture from the article are shown
in the accompanying photographs
by yours truly (see figs. 1 and 2).

C. Francis Jenkins had just in­
vented a " duplex photogram ma­
chine" which could send and receive
by radio or wire, copies of mes-

°2112 Turk Hill Road, Fairport, N.Y. 14450.

Amateurs Take Up R adio Vision
.\etv Field Opened
by .Ienkln.~ · l niention

Ih S. R. \\' I:--"T ER~

Fig. 2-e. Francis Jenkins, famed for his
many inventions in the motion picture field
invaded a new territory with his "Photo­
gram Machine". It was NOT the Robot 400

of 1926!
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ground of experimentation". He felt
that Jenkins' invention would " usher
in radio vision to the (then) 20,000
amateur stations.

Don 't get me wrong, I know that
many hams have operated facsimile
over the years, but it certainly has
had limited acceptance.

$0, what's the point? Picture
transmission systems have come a
long way (baby) in the last SO years.
But there are many factors that de­
termine wh ich systems will survive.
II would be interesting to trace the
factors involved in this case, to see
what really happened.

Meantime, isn 't it great to be
around RIGHT NOW while a heallhy,
growing, feasible, effective slow scan
system is provid ing its "i rresistible
fascinat ion" for more and more
hams all over the world ?

P.$. I wonder if John Reinartz and
George Pinney ever delivered e re­
port on their experimentation with
the " photogram machines"!

Slow Scan Par Excellence
In Chicago--WA9PDJ

It's hard to imagine a more com­
plete or deluxe SSTV station than
that of Bernie Burke, WA9PDJ.
Bernie's full t ime occupat ion is run­
ning Burke Motors Jnc., a Ford
Agency, but slow scan keeps him
busy during his non-working hours.

As you might guess after a quick
look at the accompanying photo­
graphs, WA9PDJ is equipped to
televise just about anything from
postage stamps to people. (Those
cameras mounted on vertical sup­
ports should give you some usefu l
ideas.)

Here's how Bernie described the
details of his equ ipment in a recent
letter:

" 1. Cameras are mounted on mod­
ifi ed photo copy stands with paral­
lel arms. One camera has a 12.5mm
Macro lens, the other, a 25mm
Macro lens. Both cameras can swivel
up to the vertical position and turn
just as if on a tripod-for live shots.
In the vertical posit ion it is possible
to fill the sc reen with objects from
one to fou rteen inches square."

" 2. A single desklamp with alu­
minized reflector is used for lighting
desk top subjects."

" 3. Switching allows selection of
Camera 1 or Camera 2, or Broadcast
video to either of the Robot aoos.
A tape recorder can also be
switched to either converte r. The
scope can be switched to either 400
and used for tuning and analyzing
the picture."

"4. To show 35mm slides, a slide
duplicator attachment is screwed

Fig. 3-Bernle Burke, WA9PDJ tooks in complete control 01 all that SSTV gear. (I'd
like to swap a slightly used Johnson Pacemaker for that cute little scope--W2DD.)

Fig. 4-An outstanding f6a ture of Bernie's set-co is the nifty means of opera ting either
camera in the ver tical or horizontal position. See text lor details.

Fig. 5-Easily attached slide duplicator device is used by WA9PDJ to transmit
35mm. slides.
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Fig. 6-That's Jean Nicolas, F6BDJ, Fig . 7-A neat tile box system used by F6BDJ to keep his 35mm slides in order for
backed up by a wall lull 01 DX cards. quick selection.

Fig . 9--Jean uses a low powered cylindrically shaped lamp to illuminate his 35mm
slides for transmission.

Fig . 8--With the slide duplicator device screwed into the SSTV camera lens, all you
need is some backlighting.

Big Signal From Grenoble, F6BDJ
Jean Nicolas, F6BDJ, who oper­

ates a pharmacy in Grenoble, is one
of France 's best-known SSTV oper­
ators. Always trying something new,
Jean has pioneered in color and
color ste reo SSTV picture transm is­
sions. In f ig. 6, you can see Jean
surrounded by OX QSLs and ham
gear.

I mentioned a few months ago
that F6BOJ uses color sl ides to a
very large extent as starting material
fo r his SSTV transmissions. See fig.
7 for a look at the neat f ile box sys­
tem used by Jean to make it easy to
quickly select the wanted message
or picture. Like WA9PDJ. he uses
a slide "duplicator " device to image
his slides on the SSTV camera vidt­
con. In fig . 8, you can see how the
sli des fit into the holder on the
duplicator.

A low powered cy lindrical lamp is
used to illuminate the slides. This is
shown in fig . 9. An "opal" glass dif­
fuser on the duplicator eliminates
any " hot spots". You can get a rea­
sona ble idea of how the duplicator
attaches to the camera lens from
fig. 10.

Jean has a simple but effective
way of applying the red, green, and
blue f ilters needed for his co lor
transmissions. See fig . 11 .

If you have a good inventory of
slides (part icularly close-upstl . why
not follow the route chosen by WA9­
PDJ and F6BOJ for a farge part of
their picture transmissions? Get out
your 35mm camera, make up a few
slides with your name, location, and
other "standard far e" and you'll be
all set to go!

Pennsylvania S5TVer Does
Top-Notch PR Job

For Amateur Radiol
Down in Lewes, (NOT Lewis!) Pa.,

Elmer Boyer, W3YAH has been do­
ing a terrific job on ham rad io public '
relations. Elmer decided that some-

by Bernie is another convenience
item. More detai ls about such dupl i­
cators are shown in the pictures of
F6BDJ's gear. Read on, s'if vous
plait!

wi thin reach so that you can show
small items of interest to others
wi thout relocating the camera. Th is
convenience is what is needed to
get SSTV out of its hackneyed for­
mat rut!

The slide duplicator device used

I find Bernie's camera mounting
arrangement quite intriguing because
it so lves two problems. First, it elim­
inates the space needed for a t ripod,
and second ly, it ge ts the camera

into the front of the 25mm cam era
lens as shown in fig. 5. The slide is
backl it throug h a transluce nt screen
on the slid e dupli ca tor. The front of
the sli de duplicator slides in and
out permitting cropping slides to the
square SSTV format if desired ."
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Fig. l1-When F6BDJ transmits color SSTV he uses this simple means of appfying the
various filters.
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W4M S, here are the details on DL2­
RZ's SSTV scan converter which is
expected to be on the market well in
advan ce of this publ ication.

Walker Wraase, DL2RZ , dem on­
strated what I believe was a proto­
type of th is scan converter at the
SSTV Convention in England last
Fal l.

(Continued on page 73)

Fig. 12-Heathkit Heaven plus a Robot 400, what more could any ham ask for? This
well-equipped station of W3YAH approaches W4MS for hours on the air-and thaI's

hard to do!

back of YOU-it's pointed over your
shoulder at your receiver and t rans­
mitter. But, sitting on top of the re­
ceiver is a mirror so pos itioned that
it reflects your face into the TV
camera.

Scan Converter News
From DL-Land

Thanks to G3WW, W3LY, and

th ing needed to be done to make
the public aware of the difference
between Ham Radio and CB. SO,
HE DID IT!

Through Elmer's effo rts, a local
newspaper called " The Whale" car­
ried nearly a fu ll page story describ­
ing all phases of ham rad io in a very
affi rmative way.

Cred it should be given to Grayson
Smith, the feature writer who did
such a fine job on th is sto ry. He did
a very complete and coherent story
that would be hard to beat! Rumor
has it that he became so enthusiastic
that he's going to become a ham!

Cooperating with W3YAH in th is
fine job of PR were : Lloyd Sherman,
W3CDY; Dick DeWitt, W3WD; Earl
Henson, W3ZNF ; Ed Hill, W3FEG;
and Hal Low, WA3WIY,

Elmer is an inveterate early-morn­
ing slow scan operato r. He's on the
low end of 75 every morning with
earty risers W3LDS, W3ATV, K3KNT,
and a few others (between 6:30 and
7,30 EST).

The accompanying photog raph of
Elmer's well-equipped station makes
me wonder just where he is going to
put an SSTV keyboard he 's bu ild ing.
(See f ig . 12.) Good luck, Elmer!

Pictures We Couldn't Resist
Department!

Included in the newspaper arti cle
mentioned above was a photo sup­
plied by John Hartman, WA3ZBI , of
Elizabethtown, Pa. John has a dog
named Ralph. Ralph likes to operate
CW and doesn 't mind having his pic­
ture taken, as you can see from fig .
13. Ralph is getting interested in
SSTV, so keep an eye out for him,
he may show up on 20 or 75 any day
now! (Now you know who they're
call ing when THEY SAY, " Charlie
Queen, DOG~XRay! ")

Get Into The Picture
With A Mirrort

Want your face to appear in
strange (or funny) places ? You can
have fun w ith a mirror and a li ttl e
imagination. Ray lamy, W2PBU, an
ac tive A-5 operator in Kenmore,
N.Y. uses a small mirror to include
his own countenance in pictures of
hi s equipment.

Ray sets up a mirror on top of
(say) his receiver in such a way that
his face is reflec ted into the televt­
sion came ra lens along with the
hamgear.

As pointed out by Walt Bieda,
W2ELF, who pased thi s idea al ong
to me, there has to be some means
of illuminating your face.

Do you get the idea? There you
are, w ith the camera essentially in



Here's some food for thought about one of those machines
we allsee around and take almost for granted.

I Am Curious, Infrared
BY GEORGE M. EWING', WABWTE

O ne of the penalties we pay for living in a high
technology culture is that people tend to special­
ize in a given field, or even a narrow area within
that field, and are sometimes blissfully unaware of
advances in state of the art that are taken for
granted in the next lab across the hall, or in a
schoolroom across the street. One such develop­
ment is the infrared copy machine sold around the
country by 3M and other companies.

The main function of these devices, 85 everyone
is aware, is to copy business letters, cartoons, and
kidnap notes on heat-sensitized paper. The main
point of this article is to give a few creative ex­
amples of things an amateur or electronics hobby­
ist can do with the machines besides just copy
funny little marks on paper.

You can probably finagle access to one of the
machines where you work, at school, or at a library
or most smal l businesses. Cheap, simplified ver­
sions of the copiers are now available for home use
for under fifty bucks, and anyone with the kind of
technical imagination to build complex repeaters.

·510 Sheridan Drive. Sault Ste. Marie, MI 49783

A 3M Model 581 transparency maker. This machine will
make transparencies from loose pages or bound volumes.
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slow-scan, or facsimi le gear can probably build
one with an oatmeal box. heat lamp, and timing
motor after studying the guts of a 'rhermctexe or
other commercial copier.

Basically, the things work by running a sandwich
of heat-sensitized paper and the material to be
copied past a heat lamp on a roller or clear plastic
belt. The black type of drawings get hotter than the
more reflective white paper they are printed on.
and the copy sheet gets hotter and blackens over
the same areas.

Soon after the basic copy machines were de­
veloped, special purpose materials were developed
using the same principle. Of particular interest was
the development of sensitized acetate plastic films
that could be made to blacken or change color,
allowing busy school teachers to make transpar­
encies for use in the ubiquitous classroom over­
head projector, wh ich previously had requi red hand
lettering wi th colored tapes and felt markers, or
cumbersome, stinky diazo processes. Infrared sen­
sitized mimeo and spirit duplicator masters were
also a great help, but let 's confi ne the discussion
to the transparency films for a whi le, as there are

A 3M " Secretary" model transparency maker. This ma­
chine wifl make transparencies, stencils. and photocopies

from loose sheets up to 8~" x 14".



many variations (see Table 1) and they are, or
should be, of interest to amateurs.

How To Get It
Nearly any business supply store or distri butor

of school and audio visua l supplies can get th e
stuff fo r you, but they may not want to bother with
quantities of less than a hundred sheets. A club or
repeater group could split the cost of a box, but
don't overlook other possibilities. Try your local
school office education department, or college
bookstore. Bookstores in universities that have
teach er-training departments will often sell a sheet
or two at a ti me to students who need a couple of
transparencies for an assignment, but don't want
to layout thi rty bucks for a boxtul . The cost usually
runs from a quarter to fifty cents for an 8Y2 - X
10Y2- (216mm X 267mm) sheet, but can be cheaper
in quantity. There are dozens of va riations of the
stu ff, but my favorite is good old 3M type 127,
which is becoming obsolete, and is be ing replaced
by 3M type 588. General ly, the thicker th e film
(.0035- or thicker is best) the easier the stuff is to
work with . See what you can scrounge, and don't
forget churches, the military, and companies such
as insurance firms and income tax accounting
people who use lots of audio-visual aids to train
salesmen and accou ntants. What the heck, try a
public library. You ca n also borrow th e electro nics
magazines yo u want to copy from.

So you've tracked down a dozen sheets of film
and have wangled access to a machine someplace.
So what do you do with the stuff? What's all this
have to do with working OX th rough a pileup,
putting up better ante nnas, and falling off same
while the OXpedition is operating from North Map­
dot Island, stuff a red-blood ed amateur enjoys?

Example # 1: Circuit Boards­
P.C. Piracy Made Simple & Fast

Suppose you are leafing through a magazine like
this one, and fin d a const ructio n pro ject complete
with fu ll size PC board templ ates. If you just hap­
pen to have darkroom chemicals, Kod alith, a light
table, etc. ready to go, yo u ca n copy the board in
short o rder. On the other hand, you can take the
template from the magazine page, sandwich it with
# 127, and have a fi nished mask in about 15 sec­
onds! at course you st ill have to expose the board
and etch it , drill the holes, and mount the parts.
If the layout in th e magazine is positive, (copper in
black) you will have to use a positive resist ; if the
layout is negative (foi l in wh ite) as is the case with
many magazines in recent ti mes, you can use th e
more common negative resist. Negative thermal
films are available, but the ones I have tried so far
were tri cky to use and did not give as good a re­
sult as type 127.

If you have a friend's magazine or a library copy,

Some UsefullR Films
817 " X l OY, " (2l6mm X 267mm)

3M # 127 .0035" positive black on clear
(being rep laced by #588)

3M # 137/237 .0025" positive black on clear
3M # 133 .0015" posit ive bl ack on clear
3M # 129 .0025" positive black o n co lored sheet

(pink, blue, green, yellow)
3M # 888 .0025" positive colored line on clear

(red, b lue, green, purple)
3M # 777

(same as #888 but .005 acetate)
3M # 125 .005" posit ive frosted white image

on clear sheet
3M # 239 two-part film used in some machines to

make transparencies directly from a
bound book or magazine. 8 "12 X 10Y2.

Valiant IMC Films These are similar to the 3M prod-
ucts and have similar code numbers

VBL·127 is similar to 3M # 127 and 3M #588
VBL·129 is si milar to 3M # 129, and so forth.
VST·5 is a different process, using a carbon trans­

fer to make a positive black transparency on
.005" acetate.

VTC-450 (8 Y2" X 11 ") and (8 Y2" X 14'") copy paper.
VLF·811 (8" X 10") Thermallaminatlng film for cov­

eri ng charts , maps, etc. (There is pro bably a
3M # 811 film also, but it is not l isted in the
ca talog I have handy)

CTM-811 combination spi ri t master and transpar­
encyfilm8 V2" X 11 "

VDT-811 and VDT-814 Thermal spi rit master, 8 "12 '"
X 11 " and 8"12" X 14" respectively.

TMS 814-9 & TMS 814·4 9 and 4 hole thermal
mimeo masters, respecti vely.

VMF·814 and VNS-814 Mylar fil m and nylon screen
ca rrie rs, usefu l fo r feeding films through the
mach ine.

Nearly identical films are available under other
brand names.

Labelon and Arkwright market a film that seems
simi la r to 3M # 588. There is also a two-part fi lm
that makes color transparencies from printed pho­
tographs, but I have no experience with it. Nega­
tive color films are also mad e, but hard to find. The
samples I've seen were soft and waxy, probably
not suitable fo r c i rcuit boards.

Table 1-Some useful infrared sensitized fifms. This-is jus t
a sample; many more are available.

and don't want to remove the page, you can use
one of the 2-part machines that use an intermediate
sheet and ca n copy through a glass plate from a
bound volume, or you can make a Xerox-type paper
copy first, and then sandwich it with th e transpar­
ency film. Some of the infrared machines, such as
the 3M model 411, are desig ned to work both ways,
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The insides of the "Secretary" model with cover removed.
The clear plastic belt carries the material to be copied
sandwiched with the sensitized film over the rotters and

past the infrared heat lamp.

but read the manual.
I should point out at this stage that type 127 will

make excellent transparencies from ordinary pencil
sketches. Simply draw the circuit (either positive
or negative, as desired) on clean white paper with
a #1 Y2 or #2 pencil, being careful with the shading
to avoid gaps in the copper later. This takes no
more trouble than drawing directly on the board
with resist ink, with the advantage you can put the
transparency in a file folder and use it again later.
(Since the stuff does tend to blacken with pro­
longed exposure to sunlight, you should store the
things in a cool, dry place.) One acquaintance of
mine borrowed the actual circuit board from a
friend's HT kit before it was assembled, made a
paper copy by laying the shiny, tinned G-10 board
on the window of a Library copy machine, doctored
the resulting paper with an exacto knife and pencil,
and then ran the paper through with a sheet oflilm,

Feeding a circuit board layout cut from a magazine page
and a piece of film (about YJ sheet to save material)

through the " secretary" machine.
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yielding a mask ready to expose, with an added
multi-channel crystal deck in the bargain!

If you try this, make sure the library machine
doesn't reduce or expand the scale of the layout,
as the Xerographic machines use an optical system
and a camera, as opposed to the direct-contact
sandwich in the infrared machines. Shrinking an
IC socket or edge connector a few per cent could
lead to frustration later!

There are IR films available that make mimeo­
grah stencils just like the transparencies. This
is great for printing club newsletters, QSL cards,
and custom log sheets, but there's another bonus.
Make a mimeo stencil of a circuit board (positive)
and mount it carefully on a fine mesh silk screen

•

Feeding an Infrared mimeograph master through the 3M
"Secretary"

frame. You can then mass produce boards by
squeegeeing resist directly onto plain copper
board! There are drawbacks, though. The resolu­
tion is not so good as with photo etched processes,
and may not be usable for fine detail such as the
aforementioned IC sockets. It is also tricky when
you have large areas of copper, as large black
areas on the original tend to stick to the film and
tear the stencil when the backing is peeled. Still,
the process has definite possibilities. One batch of
simple code oscillator boards for a scout troop
were made successfully this way, though you
should inspect the boards carefully before etching,
using a scriber or resist pen as needed.

Example #2: Meters and stuff
Since the finished transparencies are permanent,



waterproof, etc. the films are very usefu l for dupli­
cating meter faces for equipment, tuning dials, and
decals for front panels. Simply borrow the meter
face needed from a friend or magazine artic le.
Duplicate it on film and trim to fit with scissors or
a razor blade. The thicker films are better for this,
and don't forget some of the more exotic colored
films (see table) .

Oddball and homemade meter scales can be
drawn up with a pencil, as in Example # 1, and then
duplicated in acetate. Now you can take those
surplus meter movements that are calibrated in
Gigawatt/seconds or Snurghs per Kolcek and put
them to use. Watch out for hot dial lamps, though.
After a few weeks, a vintage SX-24 dial that had
been replaced in this manner developed a black

-
- -

•

--
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A 3M model 209 copier for making opaque paper dupli­
cates from bound volumes or loose sheets. These can in
turn be used to make transparencies or duplicating
masters on other machines. The stop plate on the lower
chute can be removed to allow botched copies to drop

directly into the circufar fife .

ored markers designed for writing on the stuff.
Most of these erase with a damp cloth and soapy
water, alcohol, or some other spec ified solvent.
With the previously mentio ned mimeo and spirit
master fil ms, a hundred copies of any diagram,
contest log, or repeater. coverage map can be run
off for a class or club meeting. There is even a
special film, type 81 1, that makes an overhead
transparency and a spirit master (both positive) in
a sing le pass. Call le tter and name tag overlays,
bumper sticke rs (backed up with colo red paper)
and mobile window numerals are fun to make for
hamfests and picnics, though they may blacken
after a few weeks in the sun. Remember, you don't
have to use an enti re sheet at once; sc raps can be
saved for other projects, so long as they're not too
small to feed through the mach ine.

(Continued on page 75)

Copying a circuit diagram directly from a magazine
page on the model 209.

spot over the hot dial lamp, blacking out the U. P.
Michigan evening net on 3920 kHz.

Example # 3 Overlays
There are dozens, if not hundreds of things

around a hamshack that are better on clear acetate
than on paper. An obvious item here is polar pro­
jection grids of the earth for plotting beam head­
ings, great circle OX paths, OSCAR orbits, and so
forth . You can scribble on the sheets with crayons,
grease pencils, or any of the specially made col-

A completed infrared mimeograph master set up oil a silk­
screen frame. This system allows duplicating cfub news­
letters, posters, repeater maps, etc. if you don't have ac­
cess to a regular mimeo machine. You can also mass
produce simple circuit boards. bumperstickers, club tee

shirts, etc.



Dust off the tools and dear the workbench. Ade Weiss
presents a very worthwhile addition to your shack
that can be completed in an evening or two.

The Silk-Purse
In-Line Wattmeter

BY ADRIAN WEISS', KBEEG/O

II has become generally recognized that output
power rather than input power is a more reliable
standard for transmitter performance and more scl­
entific with respect to power considerations. In an
earlier paper, I described a simple but accurate in­
strument which provides the means for measuring
the power output capability of a transmitter accur­
ately in the h.f. spectrum.' For the amateur who is
convinced that knowing the power output from his
transmitter is the important thing, a useful addition
to the station is an instrument which makes it pos­
sible to monitor the power delivered to the feedline
during operation. This paper describes such an in­
strument which is adapted from a readi ly ava ilable
and economical e.w.r. bridge currently on the market
for around fifteen dollars.

Breune Circuit
The bridge circ uit used here (see fig. 1) has been

discussed elsewhere in detail, and the reader is
referred to those papers.' Th e chief advantag e of the

*83 Suburban Estates, Vermillion, SO 57069
'werss, "A Simple and Accurate rt Power Meter," ham
radio, October, 1973, 26.
lBreune, "An Inside Picture of Directional Wattmeters,"
OSI, April, 1959, 24; DeMaw, "In-Line RF Power Meter­
ing, " OSI, December, 1969, 11.
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Breune ci rcu it is th at it is not frequency sensitive. Its
calibration will be accurate over a wide frequency
spectrum, such as the entire amateur h.f. spectrum,
if the values of L2, the voltage divider capacitors
C1-2 and C3, and the res istances of R1 -2 are chosen
properly. R1-2 and CR1 -2 should be matched for best
results. Generall y, R1 -2 must be small compared to
the reactance of L2 so as to avoid any significant
effect the L2 current which is induced by the trans­
mission line current flowi ng through L1. The lower
frequency limit of the bridge is set by the R1-R2/L2
ratio, and the cutoff is at the point where the value
of R1 -R2 becomes significant with reference to the
reactance of L2 at that fr equency point . Thus, if the
builder wishes to use this bridge wi th accuracy on
160 meters, R1-R2 should be on the order of 100
ohms.

"Sow's Ear" Modifications
While no claim of originality is made for the

bridge c irc uit, the co nstruct ion approach presented
here should be of interes t to many' amateurs be­
cause it adapts a common, economical, strip-line
type s.w. r. bridge, more or less a "sow's ear" which
the fo llowing modi fications transform into the pro­
verbia l "s ilk purse." Th is type of s.w.r. bridge is

View of the modified s.w.r.
meter. Notice that the new
scale is directly over the
old scale. A range switch
is added to select the
proper coverage, either
0-1 or 0-10 watts output.
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Fig. 1-Diagram of the Braune bridge circuit. The chief
advantage of this circuit is that it is not frequency sensi­

tive.

including t.t-t.z can be mou nted on the p.c. board.
However, if the bui lder wishes to use the watt­

meter at levels above about 15 watts, it is advis­
ab le to shield the sensing circuit from the t rans­
mission li ne pickup part of the circuit (L1 -l2 in th is
case). For ORO levels, l 2 must be mounted off­
board and separated from the board by means of a
shield, which can be formed from soft aluminum

NOTES:

"'

Fig. 2-FuJl size p.c. board template plus a parts layout.

Ground foil
R.

L.

.00'

Output Input

Coa~ line

p.e. Board
Fig. 2 shows a full size p.c. board template. Cir­

cuit symmetry is important for the proper operation
of the ci rcuit, and p.c . board const ructio n is perfect
for thi s requirement. For ORPp ranges, everything,

useless as a power meter because it is frequency
sensitive. In other words, any calibratio n of the
meter for power indications will hold true only for
the frequency of calibration. Excursions of even a
few hundred kHz will result in error.

Fortunately, these garden variety strip-line bridges
include a fine, jeweled movement microammeter in
the 10Q-200ua range, which is perfect for measur­
ing power levels down to the milliwatt level. like­
wise, styling is attractive and functional. Modifica­
tion is simply a matter of removing the entire
original sensing circuit, and installing the Breune
circuit p.c. board. Only two major physical opera­
tions are necessary.

First, the coax receptacles are moved from the
ends to the rear panel. This change is not really
necessary, but results in a more practical arrange­
ment, with input and output coax lines coming to
the instrument from the rear rather than from each
side. The holes for the coax receptacles are cen­
tered :v.. inch from the top, and 1Y2 inch and 2%
inches from the " sensitivity" control end of the en­
closure. This positioning of the receptacles will
permit adequate space for the mounting of the p.c.
board. Next, if the builder desires to incorporate
the flexibility of two fixed ranges of ca libration as
shown in fig. 1, a small hole for mounting a mini­
ature SPOT switch that chooses between the 1 and
10 watt ranges (or any other) should be drilled in
the front panel , as shown in the front view photo.
The original FORWARD-REFLECTED switch and
SENSITIVITY controls are retai ned.



Table I-Points for directly reading s.w.r. (by comparing
Watts Forward and Watts Reflected).

stock. The L1 winding is eliminated, and a short
piece of coax carrying the transmission line current
can be run through the L2 core for pickup.

RFC is a subminiature Miller type 70F103A1. The
builder can wind his own RFC by using Amidon
jumbo beads, as discussed in another paper. R3·
R5 are subminiature potentiometers of the p.c.

" .25"", .. 5 3% or SWR 1.6:1
4.7w

Details of the p.c. board. Note the
short leads to the coax recepta­
cles, gimmick capacitors, and the

connections to the front panel. ,

Adjustment
The bridge must be nulled before calibration. This

process is simple. A non-reactive 50 ohm dummy
load, and an r.f. source, such as a transmitter, are
necessary. Before applying power, be sure that the
sensitivity is adjusted for the power level of the r.t.
source to avoid "pinning" the needle and damaging
the meter. The nulling process consists of feeding
r.f. power through the circuit and adjusting C1 and
then C2 for minimum indication in the direction
opposite the current flow.

To null, apply r.f. power and switch between the
FORWARD-REFLECT positions-one position will
give the highest reading, and should be labeled
FORWARD. Or, simply reverse the leads from CR1­
CR2 at the FOR-REF switch to correspond with the

(Continued on page 74)

board mounting type. They
mount directly in the holes
shown in fig. 2, and are used
to adjust maximum meter de­
flection in each power range.
The LO-HI SPDT switch selects
either range. As can be seen
from the photo of the p.c.

s: board, the nulling capacitors
C1-C2 are actually " gimmick"
capacitors. Two six-inch
pieces of plastic covered
hookup wire are wound tightly
together to form the two plates
of a capacitor. During adjust­
ment of the bridge, the free end
of the gimmick capacitor is
clipped an eighth inch at a
time until the proper capaclt-

ance is achieved. Be careful that clipping the twisted
pair does not short them.

Before mounting, the bottom of the completed
p.c. board should be insulated with masking or
electrical tape to avoid accidental shorting. The
board is suspended from two stiff #18 wire leads
soldered to the coax receptacles. The length of
these leads to L1 is adjusted so that the p.c. board
is about Va inch above the bottom of the enclosure.

•
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a monthly feature by

WILLIAM I. ORR, W6SAI

Antennas •

Design, const ruct ion, fact, and even some fiction

Fig. f-The sloper antennas of K4RD for 80 meter s.s.b. Number 1 sloper is "aimed" at
Europe, Number 2 sloper is "aimed" at New Zealand. The wires are each 63 feet long
and make an angle of about 45 degrees with the tower. Each sloper is fed at the top 01
the tower with a 50 ohm line. The sh ields of the lines are grounded to the tower. The

feed point is about 63 feet above ground.

No. 1 sIoPl"f
63' long

N

TOPVIEW

'"
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S-unit and the inverted-V is better
than a dipole hung in the same place
by another S-unit."

Pendergast looked closely at the
letter, "What a location!" , he ex­
claimed. "Ern ie is abou t 500 yards
from the ocean, and about three feet
above sea level. And everybody
knows what a good OX location
Florida is! "

"Jealousy is a terrible thing" , I re­
marked. "Just look at those less
lucky than you. Take Jim, K7o Xo .
l ook at f ig. 2. Th is is a pictu re of his
th ree-element, t rlband Quad after a
heavy windstorm!"

" He's already got this job down
and is going to an expanded Quad
(the X-Q design). Each spreader w ill
be sixteen feet long, made up of the
usual fiberglass spreader telescoped
into an aluminum extension tube."

An eager look crept over Pender­
gast's face. "Tell me something
about the expanded Quad", he
asked.

" Well. as you know, Quad-type ar­
rays may be made up having sides
a half-wave in length instead of the
usual quarter-wave design. A simple
beam antenna of this type is the ol d
Lazy-H beam, popular in pre-war

, '

Inlolliator

• , RoPE!,

SIDE VI EW..,
Ground

son coo­
line to
tran srmtt....

"How did it work out? Did he find
any directivity?", asked my friend .

"Very interesting" , I rep l ied. "On
tests to New Zealand, antenna num­
ber 2 (the 240 degree wire) ran from
10 dB to 20 dB stronger th an the
number 1 wi re. On tests into Europe,
however, the number 1 wire was
about 10 dB better than the number
2 wire. A test at right angles to both
wi res (into Central America) showed
both antennas to be roughly equal."

"After many tests, switching back
and forth between antennas on both
transmit and receive, Ern ie is con­
vi nced that the tower exhibits a
shielding effect, which causes a very
pronounced null at 180 degrees to
the wire. The forward lobe, on the
other hand. is very broad".

" How were the wires hung?" .
asked my friend as he reached for
his antenna notebook, preparing to
w ri te down the information.

" Both wires were hung from the
63 foot level on the tower. Each wire
was 63 feet long, trimmed for 3800
kHz. The included angle to the tower
was about 45 degrees.

" Ernie goes on to say the slopers
are better than an inverted-V in the
same location by an average of one"48 Campbell Lane. Menlo Park, CA 94025.

P endergast was sitting on the floor
in front of his power supply rack.
The red warn ing light was off . the
safety switches had been thrown
and a tangle of clip leads connected
test meters with the inner circuitry
partially hidden behind the large
plate transformer. He looked up as
I came in the operating room and
waved a hasty greeting .

" Problems?" I asked, as I loo ked
over his shoulder.

"Yep", he responded. " The 2
ampere circuit cutout in the six
thousand volt supply isn't working. I
can only draw about 1500 mills of
plate current before it kicks out. ..

" Let's see", I mused. "Six thou­
sand volts at fifteen hundred milli­
amperes is ... "

"Only into a dummy load", sniffed
my friend. "Anyhow, I'm still down
in the second or third layer when it
comes to OX,"

" Too bad", I replied, "Maybe you
need a good antenna to make up the
difference. Or, maybe its the oper­
ator !"

"Phooey," said Pendergast, push­
ing h is test equipment to one side.
I'll get back to this later. Have you
gotten anything in te res ting in the
mail lately?"

I placed a pile of papers on Pen­
dergast's operating table. "I'm sure
you'll be interested in some of this
material. For instance, I received a
very interesting letter from Ernie,
K4Ro. He's got two elopers on his
tower and has been running some
tests on 80 meters (fig. 1). One wire
runs 45 degrees north, and the other
runs 240 degrees west - almost
back-to-beck. From W4-land, the fi rst
wire is poin ted at Europe and the
second one at New Zealand. Since
the tower is between the wires,
Ernie figures that there would be lit­
tle interaction between them and he
could switch back and forth to get
some information as to directivity of
the wires."

,



Fig . 3-Evolution of the expanded Ouad (X-O). At (A ) is the basic " Lazy-H" beam com­
posed of two half-waves in phase over two half-waves in phase. (B) The ends of the
elements are folded back and connected at the points of high voltage. (C ) The trans­
posed feedline is removed. (D) A parasitic element is added to form an X·Q beam.
Since the bottom of the fed-loop is at a high potential point, a quarter-wave stub is used
to transform the feedpoint to a low impedance of about 200 ohms. (Drawing from 'All
About Cubical Quad Antennas" , Orr. Radio Publications, Inc., Box 149, Wilton , CT

06897. Price $4 .75 plus 35 cents postage and handling.)
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feed th e loop, however, is at the
center of the bottom section, but this
is a high impedance, low current
point. It 's possible to connect a
quarte r-wave stub, or transforme r,
at the center point to provide a con­
venient, low impedance feed point.
The low impedance feed po int at
the bottom of the stub, or trans­
former, can be connected to a coax­
ial fine, via a balun. Or, more simply,
you can break the loop at one
corner and feed i t directly, through
a balun."

" What about the parasitic ele­
ment ?" , asked Pendergast.

" The common design of the X-Q
uses a ref lector. It is ident ical in
size to the driven element, except
that a shorted stub, somewhat longer
than a quarter wavelength, is used
to tune the parasitic for maximum
forward gain. Or, the parasitic ele­
ment can be tuned as a director, if
the stub is somewhat shorter than a

I
X/4

I

Xi2

b l
Low Z feedpoint

Gain - 5,5db

'"

11.'4

6__--)
Low Z feedpoint

Gain - 9 5 db
tc

r- - '/2- - 1

o _ Po int of maxrenu m current

+ - Po'nt of max imum voltage

NOTE:

array is driven by the lower section,
and the outer tips are connected
togethe r (fig. 3C). The center of the
upper section is left open since the
two top wi res of the array are out
of phase with each other at this
point. And that's the layout of the
X-Q driven loop. "

"Can you place parasitic loops in
front of, and in back of, the X-Q
loop?"

" Certainly," I rep lied. A two ele­
ment X-Q array should show a gain
of about 9.5 decibe ls over a dipole,
as shown in fig 3D. That's a lo t of
gain for such a compact antenna."

" How do you feed it?", asked my
friend. " I see a quarter-wave stub in
these drawings. What's that got to
do with it?"

"The low impedance points of
maximum cu rrent for the X-Q loop
are shown in the draw ing" , I re­
plied . "You can feed at anyone of
these points. The handiest place to

years (fig. 3A). The gain of this wire
beam is about 5.5 dB over a dipole.
The measured gain is the sum of the
gain figures for both horizonta l and
vertical stacking. The Lazy-H can be
coaxial-fed with a qua rter-wave
stub and a 4-10-1 balu n. The proper
phase relationship between the di­
poles is achieved through a trans­
posed half-wave phas i ng line
between the upper and lower bays of
the array.

"Now, just as with the Quad, the
element t ips of the Lazy-H can be
bent back upon themselves for size
redu ction as shown in fig. 38. A high
degree of f ield cancellation takes
place around the vertical wires and
rad iation from these folded sections
is considerably reduced. The gain
of th is enlarged loop antenna is just
about 5 decibels. And that's an im­
preslve figure when compared with
the gain of the regular Quad loop,
which is between 1.5 and 2.0
decibels."

" What about the center phasing
line? That looks like a messy affair" ,
grumbled Pendergast, as he copies
the sketch into his notebook.

" Well, you can remove the line
now, since the upper section of the

• •

Fig , 2-Never underestimate the force ot
the wind! Jim (K7DXD) lost his Iriband
(1 0-15-20 meter) Quad in a windstorm that
buckled his crank-up tower. Many towers,
while rated to be " guy-less" should never­
theless be guyed at the midpoint and top,
especially when a large array is used. Jim's
already replacing the tower with a heavy
duty job, and is thinking of a 4-element

Quad!

,
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ed with their bases parallel and wi th
thei r apexes at a common point
verti cally above the center point of
the base rectangle. At the common
apex point the del ta sides from di­
agonally opposite corners are con­
nected together, thus placing the

... .-'p
Stub

$piICing
is 3w

Feedpoint
Isee tut)

i ll'i r L12 ----j

r L12I I1L12
, 1

r

Table of dim8flsions fot X -Q antenna

Element Parasitic stub Parasitic stub
spacing IS) (PI di~ctor !P) ref lector

66'S- 17'0" 32'0"' 37'6"

20 33'5~ 8'6w 15'11- 18'9-

15 ea-a- e-e- 10'r 12' 6-

11 17'5- 4'6~ e -e- ....
(Ci~J,. 16'6- "r 7'10"' e-a-

6 9'4w 2'5- 4'5- 5'3-

~,/-...-?7

~ ~---?
, "'"i ":::::" ..... \ -=...--...,

Iv~ ~l -45;;
"

L IrtSU IBtors

Quad -type antenna in Amateur
Radio, the July, 1976 issue. That 's
the publi cation of the Wirsless Insti­
tute o f Australia. The artic le was by
VK5NO and described a 'double­
delta' Quad design (fig . 6). This is
a sing le loop design."

" Two delta loops, each with sides

May,1 9 77 • CO • 55

Fig. 5--The " invis ib le" apartment house antenna at ONBUS. The dipole is supported by
transparent nylon lish ing line and runs between a vent p ipe on the apartment root and
a " cable" strung between the apartment and 8 nearby tree. A nylon line runs down the
vent pipe. It is weighted on the top end s o that it plays ou t automatically when the lower
end is released. The lower end of the dipo/ft slides along the " cable". By loosftning the
top end and pulling on thft coaxial line, the dipole is brought up against the apartment

when not in use.

Fig. 4--Chart or dimensions for X-Q beam. Elements are made of wire supported by
liberglass or bamboo arms. A ten meter X-Q beam is about the same physical size as a
20 meter Quad . Antenna may be fed with quarter-wave open wire stub and balun for

match to 50 ohm tra,1smission line. (Drawing courtesy 01 Radio Publications, Inc.)

quarter-wavelength .
" Maximum gain occurs with an

element spacing of abodt 0.125
wavelength. A tront-to-back ratio of
about 22 decibels is obtainable at
this spacing."

"Well " , said Pendergast, frowning
at his drawings, " It looks to me that
a 10 meter X-Q array is easy to build,
as its no bigger than a normal 20
meter Ouad. And the construction of
a 15 meter X-Q is not out of the
question. A four element X-Q beam
for 10 meters would give nearly 12
decibels power gai n, and that's a lot
of scrunch !"

" Correct", I agreed. " Now that the
10 meter band is coming back, I
think that the X-Q antenna might
become a popular beam for that
band. I've made up a table of dimen­
sions for a two element array (fig.
4) for those experimentally-minded
antenna experts who may wish to
try th is device."

I reached into a large envelope I
was carrying. " I have a couple of
items that might interest you", I said.
" First of all, here's a sketc h of an
'i nvisible' antenna used by Seth,
ON8US in Brussels, Belg ium. He
lives in an eight story apartment
house, but no antennas are permit­
ted on the bui lding."

"So he fed a f ishing line down a
vent pipe from the roof to his apart­
ment. He t ied a wei ght on the top
end of the line. Then he ran a
second fishing lin e from the apart­
ment window to a nearby tree."

" Seth then tied one end of a d i­
pole to the weight on the line that
ran down the vent pipe. The other
end of the dipole was fix ed to the
middle of the line running to the
tree. He then hauled the dipole up
into positi on as you can observe in
fig. 5."

" The foxy idea is that if point C
of the dipole support wire can slide
along the lower line, the dipole can
be pulled in against the bu ild ing
when it is not in use. All that is re­
quired is that the lower connection
permit the dipole to slide along the
suppo rt line that run s to the tree" .

" Very neat" , observed Pendergast.
" The idea is adaptable to a d ipole,
or a trap dipole, if you want mult i­
band operation."

" Well, ON8US used transparent
nylon fishing line for the supports,
so I doubt if you could put much
weight into the dipole" , I observed.

" I l ike that " , said Pendergast.
" That fellow has class!"

" One more idea before we wrap
this up" , I exclaimed. " Geting back
to the many variations of the Quad
antenna, I saw a neat design for a
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equally. but VK5NO pruned only one
delta to achieve a low value of s.w.r.
and that did the trick, with no ap­
parent effect on antenna perform­
ance. The final step was to place 15
meter elements inside the 20 meter
elements for two band performance."

" What is the spacing between the
loops at the base?" , inquired Pen­
dergast, sketch ing the antenna into
his notebook.

" According to VK5NO, the dimen­
sion X in the drawing is 12 feet for
the 15 meter band and 18 feet lor

the OX totem pole. I'll have to use
my exciter and intermediate ampli­
fier. And who ever heard 01 working
OX with only 500 watts p.e.p.?"

" Remember, it is ninety percent
operator and ten percent station" ,
I replied . "You seem to be rewriting
the saying. Well . no matter. The
energy shortage will catch up With
you sooner or later. And then you 'll
have to learn to work OX with low
power-say maybe a kilowatt or
so" . •

Fig. 6-The hall wave delta loop. The
feedpoint opposite the apex is low im­
pedance. This large loop exhib its power
gain over the more-common delra loop
whose sides ere about one-third wave­
length long. (Fig. 6, 7 and 8 courtesy of

the Wireless Institute of Australia).

wires in series connection. The feed
point is midway along one of the
base sides. The radiati on pattern is
bidirectional , perpendicular to the
base sides, with a figure-8 pattern."

"This is an expanded version of
the delta loop (fig. 7). Two expanded
loops are connected together so that
they are out-of-phase. in the manner
of the W8JK beam. The antenna
would presumably be more effective
if the planes of the deltas were par­
allel and vertical rather than sloping
inward towards the apex, but this
would complicate construction.

"Feed impedance is close to 200
ohms, so a 50 ohm line and a a-to-t
balun are used. To achieve lowest
s.w.r., the length of wi re is pruned.
Ideally, all sides should be pruned

"> Alum "um tub"

• -cr-,

Fig. 7-Two expanded della loops are
mounted with their bases parallel and hor­
izontal and their apexes at a common
point vertically above the center point of
the base rectangle. At the common apex '
point the delta sides from diagonaffy op­
posite corners are connected together.
The teedpoint is at the middle of one of
the base sides. The antenna is bidirec­
tional perpendicularly to the base sides.

8 x
E

D"l"ClIon 01
... rad'a"on

Fig. B-The mechanical arrangement of the VK5NO expanded Quad. The two base ele­
ments are made of aluminum tUbing supported by a horizontal boom in the manner of
a Yag; beam. A vertical aluminum mast supports the apex, which is insulated from the
mast. One of the base tubes is broken at the center for the feedpoint, which is approxi-

mately 200 ohms. The beam is fed with a 50 ohm coaxial line and a 4·to-1 balun.

the 20 meter band. Varying this di-
mension changes the feed point im­
pedance of the antenna".

Pendergast said, "I imagine the
way to build this is to have a central
mast to support the apex, and then
run a horizontal boom out, with
crossarms on it. The crossarms
could serve as the bottom sections
of the beam, with the rest of the
elements made out 01 wire" (fig. 8).

"That sounds like the way to do
if', I agreed. " Why don't you build
one up and see how it works?"

Pendergast sighed. " First of all, I
have to get this power supply back
together again, or I'll be low man on
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HERBERT S. BRIER, W9EGQ

Novice
"How to" for the newcomer to A mateur rad io

Is this frequency busy?

D 0 we need a new 0 signals
meaning "Is th is frequency busy?"
Some recent letters to th is column
says "Yes." The claim is that w ith
such a signal, an operato r could
transmit "O- ?" on a frequency
before calling CO, ano ther station.
or starting a net on the frequency.
If someone answers " Yes," the cal ler
can shift frequency and try again.
A number of operators in the ama­
teur phone bands habitually ask " Is
anybody using this frequency?"
whenever shifting to a new fre­
quency. Sometimes. it is not unusual
to query a number of apparentl y un­
occupied frequencies to be told
each t ime that the frequency is oc­
cupied. On the other hand, getting no .
response is no guarantee that the
f requency is f ree. As often as not it
seems that after querying the fre­
quency without response and call ing
ca, yo u hear a voice on the fre­
quency saying something like, "O.K.
But someone with a wooden receiver
came on asking if anybody was using
the frequency and then opened up
with a long-winded ca. Boy! If he
couldn't hear your signal, he wouldn't
pay any attention to me, e ither. Oh
well . He's got as much right to the
frequency as we do, I guess."

On 14 MHz c.w. a few months ago,
however. while listening for a sta­
t ion to cal l or for a frequency to call
ca on, I found 14,027 kHz open,
Whammo! when I stood by alter call­
ing ca, several signals were send­
ing " l id," " jerk," others were
send ing " a SY," and still others were
apparently trying to tell me some­
thing. Although I could not copy any
of them well because of the mutual
interference they were generating, I
got the message that the frequency
was no place for a peaceful man
and moved up the band a few kHz
and worked som eone .

Later 1 discovered I had stumbled
across a frequency where a OX-

*409 So. 14th St., Chesterton , Ind. 46304.

ped itio.n station was supposed to ap­
pear to give the world 's Dx'ere a
new country, and the station was
late!

That was a s ituation that a O-s ig­
nal meaning " Is th is frequency
busy?" might have been usefu l. But
we do not have to invent one for the
purpose. " OAL ?" fits the need
very well. Without the dash, " OAl ?"
means " Are you busy?" With the
dash, it means, " Is busy," w ith
the user fill ing in the blank as he
wishes; therefore " a Al Ireq?' means
" Is this frequen cy busy?" And the
one-letter answer on c.w. is "C"
(Yes) or " N" (No.). How valuable an
operating tool it is is open to some
question, however.

Practically all amateur frequencies
for which propagation conditions are
favorable are always busy during th e
popu la r operating hours. And except
for those handling communications
pertain ing to emergencies covering
life and property, no amateur has
any more or less legal right to oper­
ate on any f requency his license
authorizes than any other amateur or
group of amateurs operati ng as a
" net " or ind ividually. As a result , tn e
name of the game in making cOQ­
tacts in the amateur bands is doing
so while causing the minimum inter­
ference to each other.

Making Conlaels
There are only two fundamental

methods of making contacts on the
air. One is to transmit your call let­
ters on the air and ind icate that you
will answer calls from othe r stations.
The other is to respond to these
" general calls" or " CO's."

An operator wishing to contact
anyone in range may tune his trans­
ceiver o r receiver around the band
until he finds a frequency wi th room
for one more signal on it and calls
"CO" "CO CO CO DE WA9ABC
WA9ABC WA9ABC CO CO CO DE
WA9ABC WA9ABC WA9ABC ca CO
ca DE WA9ABC WA9ABC WA9ABC
K." He then listens for repl ies usu-

ally very c lose to his transmit ting
frequency. Someti mes he hears sev­
eral stations respond ing. When that
occurs, it is usually a good idea to
concentrate on one of the calle rs
and hope to work the othe rs another
time. Other t imes, he may hear othe r
stations calling ca or calling and
working other stations. Or the fre­
quency seems as quiet as it d id
before his CO, which could persuade
him to try another one.

l et us try to guess why the sample
c a above might not be answered.

Rick Adams, WBSFSP, SI55 Via Casitas
Ave., Carmichael, Calif. 95fjOB, earned his
Novice license a year ago after taking
a Novice course given by Armond Noble,
W6AJY. He uses a Drake TR-4C trans­
ceiver and a RV4C in conjunction with a
ground-mounted 14·AVO vertical antenna.
WBSFSP has 45 states confirmed and is
staying up very late to work the other five.
Rick , 01 course, likes to work DX, but he
is also a great ragchewer and has a RCC
certificate. But he feels the most interes t­
ing pa rt 01 amateur radio ;s the interest­
ing people it leads you to meet. We are
sending Rick WBSFSP a one-year sub·
sc ription to CQ Magazine lor sending us
this prize-winning picture in our Monthly
Photo Contest. If you would like to try
your luck, send a clear picture of yoursell
a t your s tation accompanied wi th some
de tails ot your radio career to Photo Con·
test , c /o Herbert S. Brier, W9AD, CO
Maga zine, 409 South 14th St., Chesterton ,

Ind. 46304.
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many other items also ava ilable

$79.95

ble " or "mobi le" when operating out
of their own call areas.

A new form 610-application for
individual amateur new and modified
licenses- are now available. It is
longer than the ol d form 610 but
easier to understand. Do not worry
if you get an old form; they will still
be used until the stock is exhausted.

News And Views

As of October 1, 1976, the U.S.
Amateur population was 283,000,
compared to 258,000 a year ago, and
still climbing.

Kenneth R. Caplin, WB6RRE, 922
Baywood Dr., Newport Beach, Ca.
92260, was last on the air 18 years
ago as Novice WV2RKM/5 while at­
tending Oklahoma U. in Norman,
Okla. The interest has been there
all the t ime, but time wasn 't. Re­
cently, I spent some time at Henry
Radio in Anaheim listening to CB
radio. Their short distance contacts
made me remember hearing Texas,
New York, and Californ ia on my oid
Hammarlund HO-145C receiver. I
started to study for a new Novice
ticket and got WB6RRE. This ticket
will not expire; I pla n on getting at
least an Advanced before I stop.
Code is simple. I can copy 18 w.p.m.,
but I have a litt le problem wi th
theory, yet. The new sophisticated
equipment available today is unreal!
It makes myoid B&W 5100B trans­
mitter look and fee l l ike an anc hor!
I am interested in a Kenwood 820
or a Heath SB-104. With an antenna
couple r, I think I can overcome the
handicap of living in an apartment
complex that does not allow outside
antennas. Sneaky, but the only way
I can go.

We are down to the bottom of the
last page already ! As always, you
are invited to send you r pictures,
you r tales of woe, and abou t the
problems you had getting on the air.
We like to hear from our friends! The
address is: Herbert S. Brie r, W9AD,
Novice Editor, CO, 409 South 14th
St., Chesterton, Ind iana 46304.

73, Herb, W9AO

Av aolable Fea,u""q

FIN EST

VEHICLE ALARM

• Advanced ou " en , ...n ... o" ow h y
• Loud ",en fll'> DB )

No doo, ,w"oh.. 00 fende, mou"ted euloff
, wi'ehe, nece"ary

• No hoi" left in ca , dun" " ,e m o ved
Au lo m . "e cutolf fo, fal.. a la ,m, h equ,,"d bv
•ome noo'" ab. ' emen t law, f
Me, ou 'y ti ll _nch Of.V. n" jack'nq 0' ,ow,nq
IproteclS you' fi,..)

• Automat,e I ,> se cond on l'y .nd , ,, ,, "me delay .
Ala,m" ,u",od o n an <l off hom ,,, .,<le the ca, w ith
a h,dden .... 'leh

• Com p le te <leta,led " " tr u""o n" nO ,peoial 10 01. 0'
,k ill . ,equired . ",..a ll, quickly . Am e"oa n made . 90
d .y qu . ' . nt..

Mobile and Portable Designator
Now Unnecessary

Effective November 26, 1976, ama­
teurs are not required to give the
FCC prior notice of extended mobile
or portable operation nor are they
required to indicate when they are
operat ing mobile or portable. Such in­
dication is not fo rbidden, however.
Alien amateurs operating in the
United States are still requ ired to
notify the FCC when they intend or
are likely to operate away from their
permanent locat ion fo r periods in
excess of 48 hours. All amateurs are
still required to have a permanent
add ress through which the FCC ca n
reach them promptly if necessary.
Also the new rules do not relieve an
amateur who changes his permanent
address of the necessity of applying
for a change of address before
starting operation from the new lo­
cation and within four months of the
actual move .

Sponsors of amateur operat ing
activities in which the actual loca­
tions of the partic ipants are impor­
tan t are rewrit ing their rules to
requi re contestants to sign "porta-

switching from the "receive" mode
to the " t ransmit" mode simply by
sending a single dot or dash on the
station key . This action automatic­
ally mutes the receiver and turns on
the transmitter. The latter then keys
normally until the operator pauses
in his sending to shut off the trans­
mitter and unmute the receiver
again. The length of time that the
transmitter "holds in" after the least
dot or dash is sent can be varied
from a few milli-seconds to several
seconds. With this featu re, c.w. con­
tacts can become conversations
instead of alternate monologues.
When either operator pauses in his
sending, the other can send "BK"
(break) and reply immediately.

Comp le,e KI1 Feaw, e<

• Deluxe clo sed o"ou l1 panel moun,ed ,n "eel
.ndo,u,e

• 8 'neh <teel unde, dome bell m o u" led ,n """I
" "11"" p , o o f bo"

• :I open wou" he.' ..,n " " , 113,> deq,f
• 3.., ,, magne"O doo ' oonta."
• JO(} fee ' ", If ad he,i ve w ",dow 1001

500 fee' of 2 "o" d u Ol O' tw"ted p." 20 qauge w"e
Key ope,. led ,hu n l . w iloh I Of ,emo te d,..,m,nq 01
• yotem

• Auo ,ted Oon '.ets and ha , d wa..
• Complete ,n",uo" on,. Ame "oa" ""'de ~ day

qua,.n,• •. P<ole , ,, on . 1 ma ' e" a l

HOME ALARM

$1'29.95

PROTECT YOUR HAM SHACK

First, very possibly no one in range
was inte rested in working another
WA9 at the moment, even though
the signal was perfectly readable.
Second , the CO was too long. At five
words per minute, the example
would take over three minutes to
send ; and at 15 w.p.m. it would take
ove r a minute. And many CO's are
longer than the example. Unfor­
tunatel y, CO's longer than a minute
are largely self-defeating ; because,
after a minute, many amateurs tend
to listen for something more inter­
esting or to call CO himself. This is
one reason why tong CO's often
seem to start out in the clear and
end covered up by interference.
Third , maybe the sending was not
too good. Too many of us have a
tendency to run the characters in
our call signs into a meaningless
jumble of dots and dashes. Many op­
erators have trouble trying to copy
good sending and have no interest
in trying to copy poor sending.

On an active band, it is usually
bette r to make a series of sho rt calls
-"CO CO CO DE WA9ABC WA9­
ABC K"-or even a single "CO DE
WA9ABC K," pausing between bursts
for replies, rather than making long
calls. If you do not raise someone
the first time, you can repeat as
often as you like. Short calls have a
built-in advantage. By calling CO on
the clearest frequency available ,
your signal has a minimum of inter­
ference to overcome, and the sig~

nate answering your CO share the
same advantage as long as condi­
tions on the frequency remain un­
changed . But conditions often
change very suddenly, and the pre­
viousfy- tnterterence -tree frequency
is overt lowing with strong signals
that are not interested in working
you.

Modern amateur t ransceivers and
receive r-transmitter combinations are
usually designed for effortless
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If you're fighting the constant battle of limited band
width, high SWR ratios, ineff ic ient low-pass TV I filter
operation due to high SWR you're not alone .

DenTron makes the Problem Solvers.
The DenTron tuners give you maximum power transfer

from your transmitter to your antenna, and isn't that where
it really counts?

Our Super Tuners lAoB. & E.I are the only tuners on the
market that match everything between 160 and 10 meters.
Whether you have balanced line , coax cable , random or
long wire the DenTron Super Tuners will match the antenna
impedance to your transmitter .

NEW: The Monitor TunerlE J .was designed because of
overwhelming demand . Hams told us they wanted a 3
killowatt tuner with a built-in wattmeter, a front panel
antenna selector for coax, balanced line and random wire .
So we engineered the 160-10m Monitor Tuner. It 's a life
time investment at $299.50

The DenTron 80-10 AT (Dol is a random wire, 80-10
meter tuner wh ich is ideal for portable operation or apart­
ment dwe llers.

Every serious ham knows he must read both forward
and reverse wattage simu ltaneously fo r that perfect match .
So upgrade with the DenTron W·2 Dual in line Wattmeter .tc.:

The flexibility we build into our Tuners make any
previous tuner you might have owned obsolete.

A. Super Tuner lKW PEP .. .... . ....•....... $129.50
B. 5UPf! f Super Tuner 3 KW PEP $229.50
C. W.2 Wattmeter _ S 99 .50
O. 80·10 AT 500 W PEP $ 59.50
E. Monitor Tuner 3 KW PEP ....•.. _ 5299.50

All DenTron p roduct$ are made in U.S.A .

7'\-.qfP'" 2100 , ...- - """l.If:Il 'I~~ TWI'\5tlurg. 0t'i0 44087

~odio CO.. Inc . (216)425-3173
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a monthly feature by

ROD LINKOUS. W7YBX

DX
News of communicat ions arou nd the world

The top Italian amateur on the 2XSSB
OX Honor Roll is Dr. Alfonso Porretta,
10AMU. He too needs the new D6A and
FH8, but no t for fong. The other three
evasive ones are: China, BY; Clipperton.

FO; and Kingman Reef, KP6.

Bob Pierce, WBOCGJ, of Lakewood . Colo ­
rado did i t the hard way; 150 countries via
QRP. Atl that lIIIal/ paper with 10l1li power.

4U1ITU; Mt. Athas, SV; and San
Marino, M1 or 9A. Yet the Prtbttct
Islands whi ch are not part of the
state of Alaska . are under the sep­
arate admin istration of the United
States federal government. However,
this does not qualify them for sep­
arate country status. Under U.S.
Public Law 89-702 (The Fur Seal Act
of 1966) the Pribilof Islands are un­
der the administration of the federal
Commerce Department, wh ich puts
them in th e same category as Sable
and St. Paul islands. May be it is
unfortunate they are not in the same
ocean.

One more for the case book: the
Republic of the Seychelles, S79.
When the island nation became one,
Aldabra, Des rouches and Farquahr
were deleted from the countries l ist.
No new count ries resulted. The Re­
publ ic of the Seychelles, 8 79, is a
bigger country now but not new in
the eyes of the DXCC countri es l ist.
Maybe if it became smaller in the
process we might have had another
new country. The ruling on the Sey­
chelles is in keeping with the Tuvalu
precedence but contradicts the Co­
mora and Mayotte case. In the con­
text of the Camara and Mayotte
precedence, all four countries should
have been deleted and a new one
recognized : the Republic of the Sey­
chelles, S79.

Th is item is to stimulate your
thoughts on a very involved but Im-

-

....
-

The CO OX Awards Program
5 .5.B. C.W.

471 . . ,1 5BWJ 25 1 GM40KO
472 , .. 18SRP 252 W70K

C.W. Endorsements
250 ..• WASVD H l SO . .. 0 J l'(H

8 .S.B. Endorsements
310 VE3MJ 300 VE'ZWY 300... VE3MJ
310 W6R KP 300 VE3G MT 2OO .•. WB5HVY

Complele ,u le . end applicalion lorm. 10 ' lhe CO
OX Awe,d. p,ogrem Ca n be o bte inad by ae nd ing
• buSine .. a il e. No . 10. envelope, seU.eddressed
and s tam ped to : "CO OX Awa,da" . 5632 47lh Ave­
nue S, W" Seallie. Waah ing to n 98136, U.S. A

Islands, VR1) on January 1. 1976.
But this time. the seeming ly same
criteria was interpreted differently.
In the Tuvalu case, the Gilbert and
Ocean islands were NOT made a
new country at the same time Tuvalu
was recognized.

It seemed when most of the ama­
teur commun ity has a good chan ce
to work the pair, the DXCC ruling re­
sults in TWO new countries. If the
pair is tough for the majority, the
DXCC ruling results in ONE new
country. It seems the rules fo r this
situation are flexible to the point of
misuse.

Another case in point is the coun­
try pair of Sable, VX, and SI. Paul,
VY. islands versus the Pribilof Is­
lands off the Alaskan coast. Sable
and SI. Pau l are separately admin­
istered in a similar sense at ITU.

J
D x columns are different ~hings
for different people. For me, this is
a forum for the wide wonderful world
of OX; a p lace for your and my
thoughts on this fascinating part of
our amateur radio hobby. In this
column and those 10 come, I hope 10
share a view of OX from this vantage
point, to offer st imulus for thought,
and to tell about some of the fas­
c inati ng people who make up the
real world of OX. Often it may pro­
voke. It is offered with the intent of
improving. Due to the volatility of
OX operating information, relating
time sensitive info rmation will prob­
ably be in the past tense.

Consistently Inconsistent
The announcement of two new

countries (Cornaro and Mayotte)
brings mixed emotions: one is of
elat ion at the fact there is another
pair of new count ri es to chase, and
the feeling that maybe the govern­
ment bu reaucrats have something
with their rigid operating pro­
cedures.

Establ ishment of the Comoro Is­
lands, D6A, and Mayotte, FHB, as
new countries previously the Comoro
Islands, FH8, took effect JUly 6, 1976.
These new countries are not unli ke
the establishment of Tuvalu, VR8,
(tram the Elli ce, Gilbert and Ocean

"5632 47th Ave. S.W., Seatt le , Washington
98136

Who needs a state-of-the-art commerciaf
station 10 work DX? svtvto Jarkiewicz,
SP2FAP, ran his 150 walt home brew sta­
tion to recently grab KG6SW (Saipan) for

a new one.
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SEA-Q-OX Convention
The 1977 ARRL Northwestern Di­

vi sion convention will be held in
Seattle, Washington on 29 to 31 July.
This seems out of place in a OX col­
umn. Normally it would be, but the
theme of the convention is note­
worthy. Th is is a mult iple ccnven-

Jim Barrows, W7BCT, of Bothell. Wash­
ing ton recently qualified lor the difficult
single band WAZ award on 20 meters.
Jim's XYL Ramona WA7UFS, Is also on
the bands and now has her advanced

class license.

Anyone else interested in a 5BWAZ?
Write us.

CQ OX Honor Roll
Th is month's Honor Roll has every

characteristic of a roller coaster;
down four (Cornaro. FH8; Aladabra,
Va9; Desrouches, Va 9; and Far­
quahr, Va 9) and up two (Camara,
D6A, and Mayotte, FH8). The new
top rung of the Honor Roll ladder is
319. After auditing al l the Honor Roll
records, the effect was down four
for most. For those who fell off the
Honor Roll , chec k your recent a SL
cards and submi t an update.

It was interesting to note during
the Honor Roll aud it that the four
most wanted countries are: China,
BY; Clipperton, FO; Iraq, VI; and
Matpeto. HKO. Mt. Athas, SV; Bouvet,
3V; and Albania, ZA, were close be­
hind,

The new calls in this month's list­
ing includes: N6AV (ex WA6GLD)
and W4UG (ex W4NJF).

CQ OX Awards Checkpoints
The awards program ga ined an­

other teammate : Don Brickley, W7­
OK. Most of you know Don and have
received many a new a SL card for
the countries he manages. Don can
be reached at Box 95, Las Vegas,
Nevada 89101 . He joins checkpoints:
DL3RK, G3F'KM, 18KDB, VE3GMT,
W1AM, W2GT, K2FL. W4UG, W4WSF,
W4KNW. K4AEB, K5YMY, WA5ZNY.
K6AHV/W6RJ, W6EJJ, W6TCa, We­
IMZ, WA8TDY, W9DWa and WOSFU.
Welcome aboard Don.

964 . . . I6AVS

565 .. . OJI NO

1563.•. SP98 8 H
1564 ... 0 M2CJN
1565 . • • 0M28TO

5.5.B.

C.W.
963 ...G3ZBA

!i63 I1PLN
56<4 W6NT

1S60 JA3EQC
1561 W6NT
1562 . •. SP5FLA

forn ia avocado ranch, Dale Hoppe,
K6UA.

The ca WPX Program
Mixed

CONGRATULATIONS DALE!
Dale is not a newcomer as many

of you recall the days of W6VSS
(Very Strong Signal ), He passes on
some advi ce. Ded ication coupled
wit h years of plann ing and hard
work will yield one of the most cov­
eted of all DX awards " THE CO 80
METER SSB WAZ ." The route to
success is one of devotion, persis­
ten ce, schedules and untold hours
on an uncompromising band. It will
not be without disappointments and
long waits for those a SL cards,

Dale: how about the other fou r
bands for the first five band WAZ?

Terry Barham, DU3BS, (left) and Danny
Douglas, VS6DD, (right) met 8 i11 Bennett.
W7PHO. at the Seattle Dog House lor
lunch. Terry and Danny " Dollar" were on
their way through 10 new assignments.

(Photo W7BCT)

WPNX
92 .• . AB5RPU 93 ... WN3YMA

Endorsements
MIXED: 1102 WB4SIJ . 849 YU20DS. 848 13ANE.

700 W9EVD. 454 W6NT, 421 11 PIN. 400 OJ1ND.
558: 964 WB4SIJ . 962 U85w E, 902 F2YT. 950

WA2EAH. 663 YUl0DS. 605 W6YVK. 467 JA3WBK,
441 lSAYS. 400 WA 70l3H. 316 G3Z8A.

CW o 1372 W8LY. 1002 K8MFO. 914 WA2HZ R. 701
OM28TO. 648 YUIOOS, 600 W9EVO, W I QJP, 500
VEJGCO, 450 SP98PF, 433 W6NT, 402 VE3HLC.
400 OK3JF. ~ K2TJPR. 342 OM2CJN, 308
SP9B8H. 300 JA3EQC. SP5FI.A.

10 Meters: W4CRW
15 MeIers : W"CRW. lJANE. OM2B TO
20 Mete rs : Z0 8TM , W"CRW. SP6FER. WA708H.

OM28TO
"0 Meters: W"CRW. VE3GCO. OM28TO
80 MeIers : W"CRW, SPSFLA, 13ANE , VE3GCO,

OK3IF,OM28TO
160 MeIe rs : W"WSF
Alrica: W"CRW. lJANE
Asia : I:JAN E. W"CRW, YU10OS. OM28TO
Europe: YSUWO. Z08TM, W"CRW. SP98PF,

SP5FLA, SP9BBH. 13ANE, 16AYS. OJ1NO,
OK31 F, YU100S. K2tJPR . OM28TO

No. Amer ica : W.fCRW, YUIOOS
Oce,,,.ill : W.fCRW
So. America: lJAN E. W"CRW

Complete ru les l or WPX can be found in the Ma,.
1976 issue of CO Magaz ine. Appliul'on fo,... . m. y
be obtained by send,ng • bUlln.1UI .ite. ..l/.
addressed. stamped envelo pe 10 " CO WPX Award. " ,
5014 Mlndara or.. To rra nce, CA 9OSOS. U ,S.A.

Yama, JA1SGU, a l the controls of BJ2­
HAM, the special commemorative station
on the occasion of Ihe second All Japan
Hamvenlion at the foot of MI. Fuii. T:hose
who use the JARL OSL bureau should
thank Yama for the excellent service as
he Is the bureau manager. He is active
80 through fa me rers, usually on c.w.

(Photo JHfVRQ)

portant subject. If the DX segment
of our hobby is to maintain its high
status it MUST retain its high stan­
dards. It appears the DXCC ru les are
rules. Yet, do the decision makers
realize consistency is not an ideal­
istic goal of rule making but an im­
pera tive requ irement. Not unlike
com mon law. a DXCC ruling estab­
li shes preced ence. Once a rule is
formulated, it should be applied
ac ross the board with uniform im­
partiality. Uniformity without external
influence is a vested responsib ility
not easi ly executed.

Maybe the government bureau­
crats aren 't effi cient, but they are
c on si sten t. Unfortuna tely , i f the
bureaucrats ran the DXCC we wou ld
have a Baldwin 's Reef in every
ocean and in each of the seven
seas; that is if they could f ind
enough sea mountain tops.

If we have thrown the ball into the
weeds, then it is time to go get the
ball and throw it back into play. I
believe DXing is one facit of amateur
rad io well worth the effort.

The Big Feat
There was real significance in the

WAZ Awards box published in the
January CO. The accomplishment
hidden in the single small entry is
by no means a mi nor feat. Working
100 countries on 80 meters s.s.b. is
certai nly a challenge. John Devol­
dere. ON4UN, has over 275 countries
on that band alone. The ultimate
challenge is to work 40 stat ions wit h
one in eac h of the 40 world zones
for WAZ; this is really working the
world. To the thousands still after
one or two remain ing zones on any
band, 80 meter WAZ seems like the
impossible dream. Yet another ama­
teur got the job done and earned 80
Meter SSB WAZ certificate number
2- the big voice from southern Cali-



The amateur behind the big 40 meter c.w.
signal tram Liechtenstein as HBONL is
Frank Acklin, HB9NL. He is a great c.w.
operator who is also speedy with the

OSLs.

ti on. The annual Northwest OX con­
vention will be held in conjunction
with the event. It even made the
co nvention ti tle (SEAttle-OCWA-DX).
The OXers have a big part of the
program. The main banquet speaker
is Hank Myer, W3ACE or ex EP3AM
et al. Hank is to speak on living OX.
The OX main speaker is John Oevol­
dere. ON4UN, the master of 80. John
will spend the period discussing,
what else, 80 meter OX and his new
book " Success on 80 Meters. " The
antenna man himself, Rush Drake,
W7RM, will be on dock to tell how to
put up bigger and better antennas
to stay.

A visiting OXers list reads like
Fresno North. The list of Japanese
Dxers is already growing long.

The 80 Meter Spor t
Working OX on this band is a real

challenge. Not only to actually ac­
complish the communications feat,
but to tolerate the environment takes
endurance. It is not just the static
crashes, high noise levels and com­
promising antennas but some of the

The impressive record or Emil Holm,
OK1AEH, is the envy of many. Emil has
over 100 coun tries on 3.5 and 7 MHz c .w.
fr om his Praha OTH. The wall paper illus-

trat es only a few of his many awards.
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operating habits. Does this look
familiar?

"Operating Ethics: Fair play and
good sportsmanship in operat­
ing are required of all amateurs
working towards the In
the event of specific objections
relative to continued poor op­
erating ethics, an individual may
be disqualified from the "

The quote is in the fine print of
almost every OX award program
rules including OXCC. But listening
to the 80 meter pileups the other
night, I'm not sure anyone reads the
fine print. Sportsmanship according
to Webster's dictionary is the "skill
of a sportsman." A sportsman is "one
who exhibits qualities especially
esteemed by those who engage in
the sport."

There are some qualities in the 80
meter sport that are especially
esteemed by this writer. Helping
your fellow Dxers heads the list.

The CO DX Awards checkpoint for the
Northern Illinois DX Assn. is Ed Good­
bout, W9DWO. From this station. Ed has
312 countries on 2 XSSB. First licensed
in 1938, Ed has held other calls and is an
avid DXer. Ed operates from his summer

cottage in Wisconsin as WB9TJC.

Help comes in many fo rms. One
form is not jumping in the pileup
just to flex your r.t. muscles and
work the same station or country
for the umphteenth time.

Some seem not to realize that
rarity is relative. To a DXer in Flor­
ida, Surinam, PZ, on 80 is not un­
common. Yet to a VE7, working
Surinam on 80 is a real accomplish­
ment considering the pileup in which
he must excel. Likewise, Western
Samoa, 5W, to W6-land is not the
same as to W2-land.

The ao meter Dxers who stay out
of the pileups when they have al­
ready confirmed the country are the
real unsung heros of ao. To them I
take off my hat and say thanks from
those who still need the one you let
us chase.

Another big help are the big guns

The WAZ Program
Single Band WAZ

20 Meter C.W.
15... ON4KK

5 .5.B. WAZ
1359 ... JA1JXU

C.W.-Phone WAZ
4043 . . .JF1 PJK 4049 W6MA
4044..WA40 PW 4050 JA3HZT
4045 . .. K3lWM 4051 YU3EP
4046, .. ON68C 4052 W2NCI
4047.. ,13ZJO 4053 YU1NFA
4046 ... JA6KB

Phone WAZ
526. . .W6IHD

The complete rutes ror all WAZ awards are found
in the May, 1976 issue or c o. Appli cation blanks
and re pri nts or Ihe rules may be obtai ned by sending
a business-s ize. sell -addressed. stamped envelope
10 the OX Editor . P.O. B(lx 2(l5, Wi nter Haven, FL
33680,

who bring order to chaos. There are
several rarer countries whose only
active stations speak just their native
tongue and deplore pileups. If it
were not for some of the OX mcees,
the country would be worked by only
a few. A couple of the mcees of note
are : Otto Degner, W5LKN and Sam
Canter, W6TSQ. To them, this months
kudos. For the Alligator Award of
the month (mostly mouth and tiny
ears) the list is too long to single out
credit for a few. In which group do
you have nom inees?

Tricks of the DX Trade
In my last column, I started relat­

ing some of the lesser known rules
of OXing. Rules are just part of the
tricks ; the others are hints. Some of
the hints are applicable to all. Most
hints will help everyone to get a new
country or two.

In the columns to come I hope to
share some of the rules and hints
that make up the t ricks of the OX
trade . They are offered in hopes that
others may profit from our successes
and avoid our mistakes.

Rule one is PERSISTENCE. Rule
two is LISTEN. This one rule can
benefit beyond one's wildest expec­
tations. Unfortunately the elusive
rare OX station comes and goes as
others are rag chewing somewhere
else on the band. Often on the same
band at the same time.

Here are some more Hints and
Rules:

Rule 41. Watch the OX nets. Many
of the not so rare OX stations check
into the OX nets to handle traffic and
to get away from the pileups. Often
the wait for your turn is worthwhile.

Hint 60. The buddy system (or four
ears are better than two). Not every­
one has a friend who enjoys OX with
equal fervor. Most of us have at least
one buddy who is working his way
up the OX ladder. Try sharing your
need list with him/her in exchange
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W4WSF, John C. Kanod e, 1 Jan.
1977, wi th 160 Mtr. bar.

K6JG. Pete Billon, 1 Jan. 1977.
WASVOH, Rick Roderick. 1 Jan. 1977.
WA2EAH, John veers. 1 Jan. 1977.
W6TCQ, Bob Huntington, 1 Jan. 1977.
W4CRW, Bob Sommer, 9 Jan. 1977.
VE3GCO, Garry Hammond. 10 Jan.

1977.

for his/her need list. Even if his list
is much longer than yours. you'll be
pleasantly surprised when you alert
him to a new one. It is often better
to give than to receive. He may hear
the one you need when you are do­
ing something else, like rag chewing
up the band. With mutual alerting,
your on-the-air-time per new country
should be reduced . This is especi­
ally effective for those with limited
time or when temporarily committed
to other projects.

Hint 61.4. The one ringer. One of
the best selective OX alerting sys­
tems is the telephone. In some in­
stances a phone call is disruptive­
like after midnight. A simple solution
is a local phone ring code between
you and your buddy. The one ringer
is an excellent technique. By mutual
agreement, one ring indicates meet
me on a particula r band. The agree­
ment should recognize that no re­
sponse can be common. (Tnx to
W7YTN)

Rule 80. Keep t rack of OX activity.
When you have passed the mid point
to the Honor Roll, each new one
gets harder. A t rick the Honor Roller
uses is to start a file on each needed
co untry. Especially important is the
current activity if any. Most rarer OX
operators are creatures of habit.
They usually work the same fre­
quencies and t imes. They often have
single band capability and thei r op­
eration fits the work schedule. So
start a sheet on each station with its
reported operating habits. Small 4
by 6 cards work we ll. Pay attention
to trends and repeated events. It is
easier to show up at the right time
and place than take OXing by
chance.

Hint 81 . Check the OX contest
results. Many countries are on the
air just for the OX contests. Even
when some rarer OX stations op­
erate intermittently, they will spend
considerable effort during certain
contests. Last years results may give
a good insight to a particular OXer's
operating mode and habits.

Hint 81.3. Work the OX contests.
Even though you may not enjoy con­
testing, many new countries can be

added du ring a very short period.
Most OX contesters run top quality
stations and they work the pileups
fast. Be selective, but do not ignore
one of the best means to get a new
one. Who knows, you might even
enjoy it.

Hint 125.2. SASE stands for Self
Addressed Stamped Envelope. When
a QSL manager receives your ca rd
with a SASE his work is easier and
you get a quicker response. Un­
fortunately many forget the stamp.
(Without the stamp it is a SAE) Oc­
casionally the enclosed SASE is not
addressed. Check your SASE to
make sure it is legible and complete.

Hint 125.4. Place the SAE or SASE
in the outgoing envelope correctly.
Most mail receivers use tetter open­
ers. Improperly placed enclosed en­
velopes get cut in two when the
outer envelope is opened. Place the

Geoff Smith, A9XBD, operates this im­
pressive station from Bahrain. His recent
CQ DX 2XSSB award is one of many
accomplishments. Geoff warns of extreme
delay in receiving QSLs via surface mail,
many taking seven months. His XYL,
Anne, handles the cards. Geol! is ex :
A4XVE, G4AJJ. MP4BHY, MP4QHY, 3B8­
DQ and 4W1GS. He is currently active on

all but 40 meters.

enclosed envelope so the folded
edge is away from the outer en­
velope top.

Rule 126. Every aSLer should
have a rubber stamp with his name
and address. Return of mail to you
is enhanced if the postal service can
read the address. The cheapest
means is a rubber stamp. The self
inking rubber stamps are available
through most stationery stores and
printers. Be sure to add the country
[i.e. USA) for foreign mail use.

DX Hot Spot
At the time of this writing the

Caribbean has so many OXpeditions
in being that the pil eups are com­
peting against each other. The Col ­
vins, Lloyd and Iris, are slowly but

The CQ DX Awards checkpoint in Italy is
John Paul Nucciotti, /BKDB. John Paut is
one 01 Europe 's top DXers whose waif
displays 8 5BDXCC. He is a Senior Pro­
iect Engineer for the electrica l power

systems in Naples .

surely exhausting the rarity of the
Caribbean islands. With the severe
winter season in the eastern United
States, they got a lot of help. Highly
transportable transceivers and rea­
sonably priced air fares make the
Caribbean inviting to all of us. Be­
fore you join the gang in the Carib­
bean, check the licensing rules as
the OXpedition may be over before
the license is issued. Many articles
have appeared recently on Carib­
bean licensing.

OX C/ub-1977 Style
One importan t role the local OX

club plays is that of hospitality .
When visiting foreign OXers d rop by
to meet the local gang, organization
can save a lot of embarrassment.
Most cl ubs have an unoffi c ial greeter
who meets and introduces the guest
OXer arou nd. Unfortunately th is
sometimes is the case when the OX
club meets. In th is day of a mobi le
society, foreign visito rs are common­
place. If yo ur OX club does not have
a Hospitality Com mittee, recommend
one. This is one club job assignment
that can be rewarding and educa­
tional.

To the many foreign OXers and
those who will visit the Northwestern

One of Germany's best QSLers is Fritz
Bach, DKJOU. Fritz is a recent recipient

01 CQ DX award.
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CQ OX Honor Roll
The CO DX Honor Roll recognizes those DXers who have submitted proof of con­
fi rmation with 275 or more count ries for the mode indicated. The top SSTV
DXers are also listed. The ARRL DXCC Country List, LESS DELETED COUN­
TRI ES, IS used as the cou ntry standard. Total numbe r of current countries on
the DXCC as of this listing is 319*. Honor Roll listing IS automatic when sub­
mitting application or endorsement for 275 or more countries. To remain on the
CO DX Honor Roll, annual updates are required. Honor Roll updates may be
submitted anytime.

2 METER CRYSTALS
IN STOCK

FOR Til ESE RA IJ IOS ON
STAN IJA RIJ ARRL REPEATER

FREQUENCIES
Clegg HT·1 46
Drake TR-22
Druke TR·33 tree only)
IJrOJke TR·n
Genave
Heathkit HW-2021

tree only)
Heah tkit HW-202
IcomlVH F Eng
Ken/Wilson
Lafayette HA-1 46
Midland 13-505
Regency HR·2
Regency HR·212
Regency H R·2B
Regency HR·312
Rt:qt:ncy HR -2MS
S.H,E.
Sonar 1802·3·4, 3601
Standard 146/826
Standard Horizon
Swan FM 2X
Tempo FMH
Trio/Kenwood
Trio/Kenwood TR2200
Trio/Kenwood TAnDO

WBPT . 317
K6EC 313
W61D 312
OH4QX 311
WBKPl 309

W2TP . " . .. 311
K2Fl 316
W4EEE . . 316
T12HP 315
WA2RAU .. . 315
Dl90H 314
G3FKM 314
II!IAMU . . . . . 314
W3CWG . . ,. 314
W6RKP 314
W3NKM .. . • 313
VV9llW 313
W4SSU 312
W4UG ,. . . 312
W6EUF . . .. 312
W6REH 312
W9DWO .. ' 312
IBAA , .31 1
VE3MJ , 311
W3AZD 311
IBKDS 310
1T9JT . ... .. 310
VE3MR 310

W4YWX 30B
W2GT 307
W8lY . . •.. . 305
W9DWQ 303
N6AV 302

W3DJZ 310
W6El 310
W6KTE 310
F9RM 309
SM6CKS .. 309
W6YMV 308
WA6AHF 308
18YRK 307
IlJZV 307
K9WEH 307
ZL3 NS .. • .. 307
F2MO . . .. . 3ll-6
16FLD 306
K6EC 306
K6JG 306
SMSSB 306
SM6CWK .. 306
W9JT ... .. 306
KH6BB .. ,. 305
W2QK . .... 305
W41C 305
K4RTA 304
K6WR 304

CW
W41C 301
W61S0 . .. .. 301
WltAUB 29B
K6lEB , . . .. 29B
DL3RK .. , •. 297

55B
WA2EOO 304
K6YRA 303
VE2WY 303
VE3GMT • .. 303
WA31 KK .,. 303
K3GKU ... . 302
K4MQG •..• 302
ZL1AGO 302
OE2EGl 301
W6NJU . , .. 301
ZS6lW 301
14ZSQ ... . . 299
W6KZS .. ,. 299
W9KRU 299
YV1K Z , . 299
EA4lH , 29B
W9QlD , 29B
F9MS 297
XE1AE " 297
G3DO 296
G3TJW . , .. 296
KBDYZ .. . . 296
N6AV 296

W4BQY . . .. 296
K6JG 295
VK3AHQ 292
WASDXA . . . 2B7

OZ3SK .... 296
wtISFU 296
W2CNO . , .. 295
WAjlCPX . . ' 295
W4WSF ... , 294
W6TCQ •..• 294
15WT 293
VE7WJ •. .. 293
K6AOV 292
WA2HSX •. . 292
WB6DXU .. . 292
HP1JC 291
WOYDB _, . 291
W9YRA ., . . 290
Dl6KG 2B9
VE7CE ... .. 2B9
W6FW 289
K4HJE 28B
YS10 2B8
DK2BI 2B7
W6FET 287
G3RWO ." . 2B6

W6NJU 2B4
WA6EPa .. , 2B2
K1SHN 279
DJ7CX . . , ., 276

K1KNO 286
W6HUR 286
W90HH 28B
DJ7CX 285
G3KYF 284
K1SHN 284
WB2RlK . . ' 282
YV1LA 282
SP5BSV 281
WAIlKDI 281
WB6PNB 281
XE2YP 281
DE1FF 280
OE3WWB . . 280
WA4WTG . , 280
DL1MD .. . . 2711
OK1MP •. ' 279
WB4SIJ ... 279
W3CRE 278
VE7HP 277
XE1KS 276
W9MIJ 275

Dept.
J077£:

55TV
W8YEK 108
' FHB - Comoro. V09 - A ldabra. Va9 - ueercuche. and Va9 - Farquahr wer", deleted, D6A _
Comoro. and FH8 _ Mayolte W"' re add",d since last Honor Roll.

IIENSI:II
I:DMMflllll:llnaNS
BOJl 469
Quiney. MA 02169~ ......,~"""
(6171 471·6427 VQIt

MILITARY SURPLUS WANTED
Space buys more and pays more HIgh­
est prices ever on U.S. Mi li tary sur­
plus. especially on Collins equipment
or paris. We pay fre igh\. Ca ll collect
no w for our high ott er. 201 440-8787.

SPACE ELECTRONICS CO.
div 01 Mi li lary Electron ics Corp.

35 Aula Court . S. Hackensack. N J . 01606

GOING 160·1 90KH~
NOW you can uncov•• 'n....h o l. loo-GOO KH, h.nd
... i, n YOUR receiv•• CONVERTER n•• 20<lB qai n ,
a",onna ma,chi ng and 3.5-4 MH I Ou ,pul All ".'''.
co,'., p"nl o<! c",cu i'. ca", .IC, inS\fucho n•. a;."'a il.
"'''d S 19.80 NOW

CAM BRIDGE KITS 45 ICAI Illd School La".,
Mllto". Cambndg•. U K

United States, the Western Washing­
ton DX Club in Seattle, wishes to
introduce their Hospitali ty commit­
tee: co-chairmen Gene Eggebraten,
W7GVF and Don Walte rs, W7JEG.
As the WWDXC will be the host fo r
the Northweste rn OX co nvention in
Seattle as part of ARRL Northwest­
ern Div ision convention, they wish
to invite visiting DXers to meet their
members.

If yo ur c lub has a Hospitality Com­
mittee, let us know so that we may
pass the informat ion along.

The local OX ale rt net on 2 meters
is one meth od a Visiting DXer lets
his presence be known. In a previ­
ous column a list of OX alert nets
were given. Here are a few mo re:
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Lake Cook OX Assn
Waukegan, Ill inois
147.96
Northern Illinois OX Assn
Elmhurst, Ill inois
147.36
Northern Florida OX Assn
$1. Johns, Florida
147.795/147.1 95
National Capitol OX Assn
Washington, D.C.
147.42
Southern New England OX Assn
Cumberland, Rhode Island
147.66/147.06 or 147.44
Southeastern OX Club
Stone Mountain, Georgia
147.50
South Florida OX Assn
Plantati on, Florida
147.93/147.33
Willamette Valley OX Club
Portland, Oregon
147.75/147.15

73 and good DX, Rod , W7YBX

QSL In'ormation
CT4AT-To W1JFl
D2AAI_ To W7VRO
D6....-To FH8CE
0 6AB_ To F6CXT
OKlfGD/ST_To Dl91l
FB8WE_ To F6APG
FB8WJ _ To F6APG
FB8XO-To F6CRT
FH8GV- To F8FI
FOiGC-To WA6AHF
FWBCD- To F6AXY
FY7AQ_ To WB4BUP
HH2EL- To K6KlI
HL9TJ_ To K6VA
HL9W'_ To WA5ZWC

ISJlYN_ To WA1VSJ
JAHES/ 5A-To JAnES
JW7FO- To lA5NM
JW8KT_ To lA5NM
JX2FL- To lA4YF
K7VPF/VP2A/KV4 /VP2D_ (U,S. To K7VPF;

ox To JA1RUR)
KAlIJ - To W7BU N
KC4AAC-To W70DK
KC4AAE_ To Wll"OOW
KG4J S----To W85HGS
LU1BR_ To lU8AJG
OH3PE/O HO~To OH3PE
OH3XT/OHG-To OH3XT
OHlfXZ_ To OH3XZ
PAllS PO- To W4JVU
PJ8KG _ To YASME
S79R- To G3l0P
TN8L_ To K1lHT
TU4AK- To W7VZX
VC9UM _ To VE4VV
VE2ZN/SU- To VE2Y M
VK9ZM_ To VK4A8W
VKJAC_ To VK2Z0K
VKlllD- To VK2RS
VP1K S----To DK1KS
VP2D /K7YPF- (U,S. To K7VPF; ox To JA1RURj
VP2DD- To W2BZl
YP2EEQ_ To YASME
VP2LDT- (U.S. To K7VPF: ox To JA1RURj
VP2lDU_To JA1 KSD
VP2SZ- To WBBODA
VP2VOK_ To KP4BDl
VP5CNL- To W8CNl
VPSM_ To WB4QKE
VR1AF_ To W70K
VRlCX_ To HB9AJA
WA6EGl / VQ9-To W4FlA
WB4ZKG/KC8-To WA7ZTl
WB6UAG /FMO_To WA6AKK
WB9EWHIVQ9-To WA4FVT
ZD8C _ To KP4EKI
ZF1RD- To W4BAA
ZS3KC-To WA4MAV
3A(IIFY- To F9UW
3D2RM_ To WB5MXO
4M2YV- To YV2YV
4S7CF_ To VE3SQZ
4S7JK- To DL7JK
4W9GR _ To DK2PP
5H3JR- To W2SNM
STSCJ_ To W4BAA
7X'BI - To YOBAHl
8PJlA-To WA4RRB
9D5A-To WA6AHF
9l1JH_ To W4BAA
CT9AT-P,O. Box 15, Hs isinki. 40 Fin land 00401
PYIIA-8ox 363. Curacao, Nether lands Antilles
SV' WA---<:Jo SVOWY. APO NY 09223
Z08M and ZD8W- Vl c Walz, 107 Leonard S1. ,

Dumfries, VA 22026



Propagation
The science of predict ing radio condi t ions

a monthly feature by

GEORGEJACOBS,W3ASK

I t's still too earty to tell fo r sure,
but there is more and more evidence
wh ich points to June or July of last
year as the date sunspo t cycl e 20
came to an end and a new cycle
began. The Swiss Federal Observa­
tory at Zurich reports a monthly sun­
spot number of 16 for January. 1977.
This results in a smoothed sunspo t
number of 13.2 cen tered on July,
1976. This is a slight in crease from
the 12.6 level recorded for June.

In add ition to th is small increase
in solar act iv ity, the number of spots
from the new cycle were as numer­
ous as those from the old cyc le dur­
ing July, w ith new cycle spots in­
creasing steadily sin ce then. Add to
th is the very small , butt steady in­
crease in solar flux levels s ince last
July, and it's beginn ing to look like
the new cycle is underway.

Solar scienti sts will have to sift
through the data to establ ish the
exact starting date fo r the new cycle ,
but if it turns out to be July , 1976.
then Cycle 20 lasted 11.8 yea rs and
ended with the high est min imum
ever observed. We' ll have mo re to
say about the new cyc le, Cycle 21,
a litt le later this year.

A smoothed sunspot number of 18
is forecast for May, 1977.

Twenty meters should continue to
be the best band for DX propagation
during the month. Open ing shortly
alter sunrise, expect good DX con­
ditions to on e area of the world or
another, th roughout most of the day
and well into the eveni ng hou rs on
th is band. Conditions should peak
fo r an hour or two after sunr ise and
aga in during the late afte rnoon
hours, w ith openings possible to
most areas of the world. When con­
ditions are HIGH NORMAL, or bet­
ter, expect the band to remain open,
often wi th exceptionally strong sig­
nals to many areas of the world, well
after sundown and into the hours of
darkness. A conside rable improve­
ment is also expected in short-skip
openings between d istances of ap-

' 11 307 Clara si., Silver Spring, MD. 20902

LAST MINUTE FORECAST
Oay-to-Day Conditions Ex~ctad Fo. May. 1971

£ xpec t..s Sional Oua lity
Propa9a t ion Inde x (4) (3) (2) (1)

0"
...bo...... Normal: 4 . 31 ... ... 8 C
H'9'" No .ma l: 5-6. 9 . 12. 8 8 C 0

"'_15.22_23. 29
l o.... No .ma l: J . 1-8 . 11, 8 C 0 E

13.16. 20_2 1. 24.
215. 30

8 e lo.... No . ma l : 1-2. 10 , C 0 E E
17,1 9. 27-28

Dis t ll. bed : ' 8 D· E E E E

Whe.e expec ted $ir;nal Quality i,:
A-E.xcellent o pening , exca pt ionally ,t ro ng . Itaady

Sl9na ls g.ea te r t"'an S9 +- 30 dB.
8-~00d opening. moda.ate ly strong , lgna ls va ry'

Ing batwaen S9 and 59 +-30 d8. with IitUe fad ing
Of nOIse.

C-Fai. opanin9, signals between moderale ly s tr ong

~~~a~:~~~g Vaan~ i~~is~atwaan S3 a nd S9, wllh

D--POOf openinl/. wilh waak s ignal. varying be ·
twe e n S l a nd 53, and wilh con.idetable lad ing
and noise .

E- NO opening axpec led.

HOW TO USE TH IS f ORECAST
1. f ind propa9 ation Inde x eesccta te c with parti c ­

ular band openIn g f.o m p .opagatio n Cha. ta ap·
pea. ing on th e fo llowing pal/es .

2. Wilh the propagation ind"", us a the abo ve t able
to find tne ex pac tad s igna l qu ality nsoela tad
with t he band o pen ing fa . any da y 01 the month .
Fo r example . an opanin g shown in th e cha.ts
WIth a propagat ion inde x or (3~ wH I be ra i. to
po o r (C- Dl On May 1st and 2nd . la ir (Cion th e
J 'd, a >ce llen! (A) On th e 4th, \I0 0d (8 ) ()n th e
5th and 6th, elc

fo r updated informat io n dia l Araa Code 516·883·
6223 lor DIAl·A·P ROP, ~ U b 5e . i be to bi.w aakl y
MAll_A_PROP, P .O. 80x 86 . North port , NY 11768.

proximately 350 and 2300 miles.
Quite often, particularly during the
afternoon hours, op timum condi ­
tions may ex ist for both short and
long skip, with stations a few hun­
dred miles away QRMing DX sta­
tions.

Expect some fa irly good OX open­
ings on 15 mete rs during the day­
light hours, pa rticula r ly towa rds
southern and tropi cal reg ions when
cond itions are HIGH NORMAL or
better. Best tim e to check fo r DX is
during the afternoon hours. An in­
crease in short-sk ip openings. be­
tween approx imately 600 and 2300
mi les . can be expected dur ing May.

An occasional OX opening towards
deep South America, or into the
South Pac ific area may be possible
on 10 mete rs, parti cularly during the

afternoon hours when conditions are
HIGH NORMAl. or bette r. Frequent
short-sk ip openings between dis­
tances of abou t 750 and 1400 miles,
however, should be poss ible on
many days.

Shorter hours of darkness and
higher static levels in the northern
hemisphere mean less DX on 40, 80
and especially 160 meters. Bu t some
fairly good openings are still ex­
pected on 40 meters, and to a lesser
extent on 80 meters, from about an
hour or two after sundown, through
the hours of darkness, and until sun­
rise.

If you' re very pa tient and can
sta nd the increased static levels,
look for some DX openings on 160
meters as wel l, during the hours of
darkness. and particularly during the
sunrise period .

Good dayt ime short-skip openings
are expec ted on 40 meters, ranging
between 150 and 750 miles. and ex­
tend ing out to the one-hop limit of
2300 miles du ring the hours of dark­
ness. On 80 meters, took for excel­
lent short-ski p openings durin g the
day light hours, ranging between 50
and 250 miles. Durin g the hours of
darkness, the short-skip range should
increase to about 1800 miles, and
considerably furt her when static
levels subs ide. Expect short-skip
openings up to about 1000 miles on
160 meters during the hours of dark­
ness, with a chance for lon ger open­
ings during periods of low static .

V.H.F. Ionospheric Openings
Sporadic-E ionization usually in­

creases conside rably during May,
and some fairly frequent 6 meier
short -sk ip openings should be pos­
sible. These are most l ikely to oc­
cur over d istances between approx­
imately 1000 and 1400 miles. Al­
thOugh sporadic-E openings can
happen at any time of the day or
night, the best time to check is be­
tween 10 a.m. and 2 p.m., and aga in
between 6 and 10 p.rn. . local day­
light time.

During periods of intense and
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POWER
measurements

with ott-the-elr safety

•

-Model 334A
Dummy Load/Waltmeter

1000 Watt Rating, DC to 300 MHz,
Intermittent CW

52-ohm, non-induct ive load,
oil cooled

4 calibrated ranges:
Olo10W,Oto100W,
Oto300W. Oto 1000W

Se. your dealer or wrlla direct .

~ Barker & Williamson
- canal street - BriStOl. PA 19007

NOVICE·GEN E" AL CODE COU RSES
GET YOUR HAM LICE NSE LEA RN TO RECEIVE

CODE ONCE AN [l FOR ALL QUICKIE , OR 2
CASSETTE METHODS OFTE N DON"T WORK DUE
TO INSUFFICIE NT PRACTI CE MA TER IAL TH IS
NEW METH OD SUCCESSFU Ll Y USE0 BY PEOPLE
FROM 10 TO 65 YEA RS OLD INCLUDES NOVICE
TR AIN IN G SCHEDU LE. REFERENCE MATER ­
IA LS. CHEC K ING SHEETS TO VERIFY ACCUR

'"STANDA RD 2 TRACK MONAURAL CASSETTES
PROVI DE 60 MINUTES EACH OF SCIENTIF ICAL .
l Y PREPARED CODE PRACTICE ILETTE RS . NUM·
BERS. PUNCTUATION . CO DE G ROU PS. WORD SI.
CASSET TES ARE OESIGNED TO MINIMIZE
LEARN ING PL ATEA US ,
0-6 WPM IN,,,,,ce L,ce"",) 6 CASSE TTES $ 19 9S
0-8 WPM IN,,,,,ce lou"",) 1 CASSE TTES '12 95
1 14 WPM IG,..,e<a' CI_ Lice"•• J CASSE TTES 9 95
F"" ,,_ PO'..oge '&Q''''..o per CASSE TTE 0 40

H ER R MAN CO.
Or...."T",£NT " SO le I t O t . .. ..." GO. "L"' , )JUO

widespread sporadic-E ionizat ion ,
two hop openings considerably be­
yond 1400 miles may be possible for
brief periods on 6 meters, and short­
sk ip openings between approximately
1200 and 1400 miles may also be
poss ible on 2 meters.

If the very intense spcradic-E ion­
izat ion in the North Atlant ic region
observed last summer repeats itself
aga in this year, look for occasional
multi -hop openings between the east
coast of North America and western
Europe on 10 meters.

The Eta Aquarids meteor showe r
should intersect the earth's atmos­
phere between May 4 and 6. This
should be a major shower. reaching
maximum intensity du ring the early

66 • CO • MClv.1977

morn ing of May 5. with an average " Nil 07·0910·1) 07-09 11.2) OHl9 (HI)

of 20 meteors an hour. Chances are 09-1310-2) 09·tJ (2·J) O9·IJ (J-I)
13-17 (0-1) IJ·17 11·2) 13.IT(2·1}

good for meteo rburst sho rt-skip 17-2 1 (0-2) 17.19 12·J ) 17· 19 o-n
21-00 (0-1) 19-21 (2) 19-21 12~)

openings during the th ree day period 21-00 (1] 21~7(1~)

of th is shower.
O().(IT (1)-1)

ao N,' 07~9 (0-2) 07.(l8 (2) 07.()8 (2)
Not much auroral ac tivity expected 09-t2 to-n 08-09 (2·3) 08·09 (3·2)

during May, al though some may 12-17 (0-4) 09-12 3-4) O9-1S(4-2}
17·19 Co-J 12· 17 (4) 1~17 (4'J)

occur during periods of rad io stormi- 19-23 (0-2) 17-19 (3-4\ 17·20 (4)
23·-01 (0-1) 19-20 2·4) 20-21 {JI

ness. Check the " Last Minute Fore- 20-21 (2-J) 21·2J (2)

cas t" al the beginning of this co l- 21·23 (2) 23~7 (1)
23-07 (1)

umn for those days that are likely to .. 08·10 (0-2) 08-10 (2-4, 0ll-09 (4-3) 0ll-09 IJ·l )

be BELOW NORMAL or DISTURBED 10-16 (1 -4) 10-15 (4·2. 09-10 (4·2) 09-10{2·1)
16·18 (2·4/ 1~16 (4.J) 10-15 {2-1) 11)-16 (1~)

du ring May. 18--20 11.J) 16-19 (4) 1~16 13-1) 16--19 (2,1)
20-22 (6-2) 19-20 (3-4) 16- 19 14.2) 19·20 (4·3)

73, George, W3ASK 22.()8 (6-1) 20-22 (2·31 19-20 (4) 20-01 (4)
22·08 (1·2) 20-22 (3·4) 0 1 ~3 (3)

22·01 (2·4) 03.Q6 (2)

HOW TO US E THE SHORT· SKIP CHARTS
01-OJ (2·J) 06·08 (2·1)
OJ·08 (2)

1. I" the SMrt.S~lp ChaIt , the pred lcled tim es 60 08-10 (4) 08 ·10 (4-1) 08-<l9 (1) 08·09 (1-<l)o t openi"gs een be lou nd u"de, the appropr iate 10·18 (4.J) 10-16 (J· O) 09·10 (1·01 09. 18 (0)
d is ta nce col umn ot e pe rtlcu la r Meie r ba"d (10 18·20 (4) 16-18 (3· 1) 10· 16 (D) 18·20 (1·01through 160 Maters ), as sho w" in the le tt hand 20·22 (3·~) 18·20 (4·2) 16·18 (1·0) 20·22 (J·2)co lu m" 01 the Cha rI. For the Alas ka and Haweii 22-00 (2·4) 20·00 (4) 18·20 (2,1) 22·02 (~ ·3)Charts ,", p redicted l imes or ope"ings ", 00·06 (2-3 ) 00·06 (3'4) 20·22 (4·3) 0 2~6 (3·2)fou nd under the a pp rop ria te Mele . ba nd colu mn 06·06 (3·4) 06-<l8 (4·3) 22·02 (4) 06·08 (2.1)(15 Ih ro ugh 60 Me te rs ) lor a pa rt icula. geo·
graph ical reg ion " tne cont ine" ta l USA, .. 02·06 (4·3)

show" i" the le ll ha"d col u mn 01 Ihe Cha.t s . 06·08 (3·2), .. indicates the best lim e to lis te" lo r 10 '" 06~9(4· 1) 06·09 (1) 08-09 (1-0) 08'2~ ~~)
meter openi ngs; • bes t hOles lor ' 60 meter 09·10 (2~) 09·19 (0) 09·21 (0) 21~1 (ll
openings , ro-ta (1·0) 19-21 (I~) 21·2J (I) 01·04 (2)

2. The prop_gallon Inde. Is the nu m be r tha i 19-21 (J·I) 21·23 (2·1) 23~1 (2·1) 04·06 (2·I)
appears in ( ) alter m e time 01 each p red ic led 21·2J (4·2) 2J~1 (3-2) 01~4 (J·2) 06-07 (1)
ope"ing. On the Sho,,·Skip Cha rt. whe.e two 23·06 (4.J) 01·04 (3) 04-0T (2) 07-08 (l-(l)
"umera)s • •e s"own within . single set 01 pa..n· 04-06 (3-2) 07.()8 (1)
thltSiS, the lirsl applias 10 Ihe shoner dista nca
lor whiCh the lo .ecast Is made, and the second
to th e g.uta, dlsta"ce. The inde x indicates tha ALASKA"umber 01 daya du .ing tn a mon th on wh ich Iha
o pe"ing Is axpeclad 10 take place, es l ollo ws : Openings Given In GMT -(4) O",;!'ing S"~Uld o<:cu. o n more than 22 days
''I " betwH n 14 a nd 22 days

" zo " 6012' •• " .• betwee n 7 a nd lJ days
To:" •• Meters Meters Mete" M,'a.s(1) ,. o n less than 7 d ays

Rete. to the " Last M,nula Fo.a cas t" at the be-- Eas ta .n N,' 00-02 (1) 07-10 (1) N"
ginning 01 this colum" 10. the actual datas on US, 02-Gt (2)
whiCh a" Openl"9 w,'h a spac,l,c propagation ocos (1)
inde x is Io kaly to O"CU'. and tha sig"al q ua lity 12-14 (1)
that Carl be • • cectee.

~!"t,al 00-02 (1) 01-03 (I) 08·12 (I) N"3. Times show" I" tha Chans are in th e 24· "" 03-0512)
hour system, whe.e 00 i, mld"ight; 12 is noon ; OS-oEi (1)
01 i' 1 A,M.; IJ I, 1 P,M" e tc. On the S hon- 13·15 (1
S kip Cha rt app.opriala dayl lgM time is used at

Western OO-OJ (I) 00-02 (1) 08-09 (I) 10·14 (1)the pa l" midpoin/. Fa, . ...mple , On a ci rc uit
between Mai" e '0' Flo rida . ", time shown "" 02·04 (2) 09·14(21
wo uld be EDT; on a ci rcu it be tween N.V. and 04·06 pl 14· 15 (1)
Texas . the t ime a t Ihe mldpoinl woui d be COT, 06~7 2)
etc . T imes shown In the HawaII Cha't are In 07·08 (1 )

HST . To co nVEl rt to da ylig ht time I" othe r US A 14.15 (1 )

t ime zones. add J hours In the PDT zone ; 4 15·18 (2)

hours in thtl MDT zon El ; 5 hours I" COT zo" e . 18·20 (1)

an d 6 ho urs in· Ihtl EDT lOne. Add 10 hours to
convert t-ern HST to G MT. For e~ample, wh e n
it is 12 noon In Hono lu lu. It Is 15 or J P.M. In HAWAII
Los A"gele l ; 18 o r 6 P .M. In Wash ington, D.C, ;

Openings Given Inan d 22 G MT. Time s ho wn In the Alas ka Char t
is given In GMT, To co"ve. t to daylight time I"
ether a ress 01 the USA. slIblrEl c ' 7 hours in the Hawaiian Stand ard Time :to
PDT zo" e ; 6 hou rs i" th e MDT zontl ; 5 hours In
the COT l o"e a nd 4 hou rs I" th e EDT zo ne . Fa,

15 ,j 20 eo 80
e xam ple. a t 20 G MT it Is 16 0. 4 P .M. in N.Y.C. " ~e le .s AlEl IEl rS ~,,'e rl Me /e TS

4. The Sho.t·S.,p Cha" is based upon a tra ns-
milled ecwee 01 75 ...atts e ..... 0. 300 watt s p .e .p , Eastarn 12·15 (t) 1" 19·20 (I) 2HlO (1)

on sideband The AleskEl Elnd Ha...all Cha n s a'e "" 10-14 (I) 20-23 (2)
based upon a t.a" s m itt e, po...er of 25ll wa tts cw 4· 16 (2) 23-00 (31
orl kwpap on sideband. A dopole a" te n"a a 16-18 (31 O().(Il (2)
oua.te,.wavelength _bOva g .ound

"
assumed 18--19 (2) Ot~2 (1)

lor 160 and 80 melers. a hall·wave above g.ou"d '9-20 (II
0" .w a"d 20 meters, a"d El wavelength abo... CenUElI 12·t 4 (I) 1J6.07(l) t9-2O (II 20-21 (1)
g,ound on 15 and to mete" Fa' each 10 db "" 14-16 (2) ~~--Q9 (2) 20-21 12) 21-00 (2)
oai" above Ihese .ete.e"ce tevels, the tI,otlElga· 16-IT(1) 09-14 (1) 21~1 (3) 0().(I2 (1)
lion Inde . will ,ncrea." by one levet; 10 . eac h 14·16 (2) 01·02 (2) 22-01 (1) .
lDdb loss. II ...111 lower by o"e level. 16-17 (J) 02-Gt (1)

s P .opagation data co"tained in the Charts 17·18 (4)
has bee" p,epa.ed ',om basic data published 18·19 (3)

'" ", I"slitute ,,, Telecommu"icatlon set- 19· 21 (2)
"nces 01 lhe U S Dept. 01 Comme .ce. Bou lde r. 21·22 (1)
Colr,ado, 80302 Welle,,, 13'17(1)" 05-06 (1) 18·19 (1) ~20 (1)

-- "" 09-14 (1) 06~7 (2) 19·20 (21 20-22 (21
14·17 (2! 0 7-09 (3) 2O-2213l 22·OJ (3)

CO Sho rt -Skip Propagation Chart 17·18 (I 09·1I(2) 22·02 (4) OJ·Q.t (2)
11-16 (J) 02-G4 IJ) 04 ·05 (1)

May s June, 1977 16·1 8 (4) 04·05 (2) 22·03 (1)"

Local Daylight Savi ngs Time At 16·20 (J) 05·07 (1)
20·21 (2l

Path Mid-Point 21-23 (1)

Band ;: See e xp la" a t io n '0 " How re "" Short·S ki p
( MeIers) Dist8n~e Be twee n Stations ( Miles) Cha rts" wh ich a p pears '0 '" 0" "' the be-

50·250 250-750 750- 1300 1300-2300 gin" ing 01 thi s column.

to Nil 08-09 (0· 1) 08·09 P ) 08·09 11·0) • I" d lcat es best ti me fo , 160 Me te r o pa "i"gs.
09· 13 (0·2) 09·13 (2) 09·21 (2·0) • • I"d,catas best tom e lor 10 Me ie r open'''9s,
13-17 10·t) 13·17 (1 ·2) 21·23 (1 ·0) No le : Tha Alas ka e nd Hawa ii P.opagatio" Cha,ts
17·21 (0-2) 17·21 (2) 23-07 (I~I Bre ,"'e"ded fo , d ist a nces 17rea'.' tha" lJoo21·2J (0·1) 2t ·23 (1) miles. ,,, shorter dilla"ces, usa the pra·

23~7 (O-I) cedi"g Shon·Skip p.o pag a lio" Chart.



a m onthly feature by

A. EDWARD HOPPER, W2GT

''''WA2PCF 432,..
OL70R 11 55

''''KlWUR 269

"..K7WUR 316
CTT UE 317

"'"W5ROV 183

"..WAOCPP 232

Frank Hefler , W1CUC.
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a 201A tube, then a TNT using a 210
tube, then to a larger rig using a 210
osc. and a western Electric 2110
and a home built transformer that
put out 1600 volts , but the old 2110
didn 't last long, it arced over inside
~nd was gone. Cond itions were qet­
tlng bad about this t ime, the depres­
sion hit hard and I guess I forgol to
say I was married now and we had
2 children . Everybody was busy tr ing
to lind enough work to keep going
and survive. I attended the Phi la­
delphia Wireless School and later
sta rted a radio appliance repa ir
shop, I closed the shop after that
fatefu l day of December 7, bringing
on World War II.

" I wenI 10 work for RCA in Cam ­
den, N.J, and one year la ter I en­
listed in the U.S. Army Air Force
as a radio specialist fo r Ihree years.

" I left the service in late 1945 and
went back 10 work for RCA in Cam­
den and opened my repair shop on
a part l ime basis, buill a kw rig and
was back on the ai r as soon as we
were permitted. About this time the
FCC changed our call area and I
became W2CUC. I read in OST thai
tn e next day was the last day 10 take
the exam for the Class A license for

USA·CA Honor RollSpecial Honor Roll
(All Counties)

==-163--Charles E. Gagnon , Jr.,
W1LQQ 1-18-77,

=164-Thomas E. Storm, Sr.,
WAQYJL 1-24-77.

-=165-Herbert E, Sk idmore,
W5ROV 1-24·77

" I started a paper route and did
odd jobs to get money 10 bu ild a one
tube set us ing a WD 11 tube and
honey comb coils. then a 3 tube set
with a 3 circuit tuner. I next tried
building the w ireless transm itter tram
the little booklet plans and in struc­
tions, but instead of making the
spark coil , I found a Model T Ford
spark coil , it worked fine but it
seemed that I was not the on ly one
around wilh a receiving set , so the re
was my fi rst case of BC I, and my
Father made me take the transmi t­
te r apart.

"Short ly I got out of school and
wen t to work as an elect ric ians
helpe r for about 2 yea rs . I had to
walk or ride my bi ke several miles
to get to and from work, so I bough t
a Model T Ford junker and rebui lt it.
S? n~w I had wheels (as the expres­
ston IS now) and along came GIRLS,
so the radio work came to a stand
st ill for awhile.

" My Dad worked in text il e design­
ing and got me started in thai work
when I found I cou ld make more
money than doing electrical work
(that was then , not NOW). I stud ied
texti le des ign ing but d idn 't fo llow
through w ith it. I became interested
in rad io aga in and built a reqener­
at tve set with detector and 2 stages
of aud io w ith which I copied every­
thing, including press. for code prac­
tice. I met two friends, W3 BNI (later
W2BNI) Elmer B intlitt . now a silent
key, and W3AIO. Les Darrell still ac­
tive in Baltimore, they both he lped
me to get my first license as W3CUC
in November 1932.

" I built a Hartley osci ll ato r using

News of cert ificate and award collecti ng
T he " Story of The Month" for May,
courtesy of Frank is:

·P.O. Box 73, Rochelle Park. NJ 07662.

Francis H. Heller, W2CUC
All Counties '::154, 7-21-76

" Mount Holly, N.J. was my place of
birth and the date was June S, 1908,
I was the eldest of 8 children, 2
brothers and 2 sisters are st ill livi ng.
My Grandparents had a small farm
<It ' he edge of town and on my way to
visit them, when I was about 14, I
noticed a huge. long 4 wire flat lop
antenna about 50 feet in the air and
a small shack in the yard. My Grand­
,.ather kne w the fami ly so I had my
first chance to see a wireless sta­
lion which belonged to William Ford
now W2RQC, About thai time I found
a small old booklet with the tit le I
believe, " How to build a wiretess
station ," also a catalog of wireless
telephone sets , parts and other
goodies, it had pictures of sets
using DeForest Aud ion tubes mount­
ed on the front panel-that was ex­
ci ting.

" I took the small booklet to schoo l
and hid it in my geography book so
I could read it without losing any
mo re time. My next step was bu ild­
ing a crystal set using a cats wh isk­
er and I used my Mothers rolling pin
to wind the coil on , th at little trick
brought me 9 lashes on the seat of
my pants . but th e coil was made and
it . co uld never again be a rolling
pin . After f ind ing wh ere I could get
the Galena crysta l and a head phone
(one, not a set), 1 put up an antenna
and 10 and behold , I heard WOO the

I
, John Wanamaker Store in Ph ila­

delphia.
i " I ran home from school every day
I to hear the Wanama ker Grand Or­
i gan, Next I heard KDKA, Pittsburgh
i and WGY, Schenectad y. I read an

ad in a magazine on how to get a
crystal set for selling 25 boxes of
handkerchiefs. which I did. but th at
set was not as good as my home­
brew set , but I sti ll have it.
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The Stratlord ARC Award.
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more than once providing con­
tacts are made on two separate
amateur bands.

5. ~end O~L cards with proper log
Information along with 50¢ or two
IRCs to The Stratford Amateur
Radio Club, Box 541, Federal
Bldg. Stratfo rd, Ontario, Canada
N5A 6T7.

Here is a list of stat ions who will be
using the VF3 call prefix in 1977­
AOX, AGW, AMG, BGI, BNM, CCX,
CPX, CLS, CWL. DFN, DYL, DOR,
OWC, EOO. EMU, EXZ, ES8, FOK,
FTN, FTU, GGP. GCO, HH, HOM.
HOO, HDX, HKU. HLL, HYA , HYZ,
JF, KBS , l SS, NWS, PE.
The While Rose Award: Issued for
working stations in Yorkshire (old
county) , also available to s.w.ls. To
obtain the Award, 50 po ints are re­
quired (OX stations outs ide Europe
need 30 po ints), which may be
worked as fo llows: 10 points for
working the Club Station of the
White Rose Radio Society, G3XEP
or G8lVO, 5 points fo r wo rking a
member of the White Rose Radio
Socie ty. 3 poi nts fo r working other
stations in Yorkshi re , and there is no
time limit. Send verifiable log data
or GCR list, signed by a recognized
Amateur Radio Assoc iation plus 10
IRCs or $2.00 or one pound to The
White Rose Society, 83 Town Street.
Armley, Leeds 12, England. No OSLs

I

Tokyo 100 Award: Rules page 65 CO,
March 77.

Controls for making it possible, I
still experiment and build gear , make
the . printed ci rcuit boards for my
projects. do some repair jobs but
nothing too large, but it gives me a
fe~ pennies to spend on rad io (my
Wife calls it my first love). In the
winter I work 160 meters where I
have 30 countries and 45 states con­
firmed. I have worked 50 countr ies
on ORP (5 watts). I also do some
Rny and operate 2 meters and
have plans for Oscar 6 and 7 work.
I am giving up repair work , I have
enough to do mowing the lawn,
~ouse repairs and the 'Honey-do'
Jobs my Wi fe gives me and my
hobby-RADIO"

Awards Issued
Charlie Gagnon, W1 LOa, made

USA-CA-3000 and All Counties en­
dorsed All S.S,8,

Dr. Tom Storm, WAOYJL, also
qualified fo r All Counties.

Herb Skidmore, W5RDV, who de­
signs antennas for Radio Shack. was
pleased to get them All!

Paul Schuett, WA6CPP (WA7P EI,
K06ITU) added USA-CA 2500 to his
collection , endorsed All S.S.B.

Carol Kimber, K7WUR picked up
USA-CA-1500 and 2000, endorsed
All S.S.8.

Cesar Santos, cn UE was issued
USA-CA-1500, endorsed All S.S.B.,
=2 1500 to err.

Lew zan, WA2PC F won USA-CA­
1000 endorsed All S.S.B., and in­
creased the endorsement of his USA­
CA-500 to inc lude All 75 and All
Mo bi les.

Oietmar Knorr, DL70K appli ed fo r
USA-CA-500 , endorsed All S.S.8 .

Awards
The Straltord ARC Award : The Strat­
ford Amateur Radio Club (Canada)
is ~I~ased to announce a special
certificate award in honor of the
Stratford Festival Theatre 's 25th Sea­
son . 11 features a screened sketch
by VE3JF of the world renowned
Stratford Festival Theatre. The rules
are:
1. Time period January 1, 1977 to

December 31 . 1977.
2. Eligibil ity- All properly licensed

Radio Amateu rs and SWLs.
3. Mode-Any mode prope rly en­

dorsed by respective federal com­
munications authorities .

4. Required contacts-Any two Perth
County stations using the special
prefi x VF3 on the amateur rad io
b.ands 160 through 10 meters. Any
SI X Perth County stations using the
special call prefix VF3 on the
amateur bands 6 and 2 meters.
The same station may be workedThe White Rose Award.

phone ope ration, so W28 NI and I
took our lunch hour f rom RCA and
went across the river to Philadeph ia
and passed the exam, we weren' t on
fane but the Class A would no longer
be available,

" I wa s taking some eveni ng
courses at Rutgers and was not too
active but the bug hit again and I
went back at it in a big way. later
I joined CHC and OCWA and dis­
covered I had about 900 counties
but I soon gave up counties and cer­
tif icates to chase OX. I soon found
out that much OX was located in the
low ends of the bands, so I went to
Ph iladelphia and got my Extra
license in 1968. By 1972 I had col­
lected 5BDXCC #192, 5BWAS # 121.
WAZ and about 270 DXCC ,

" I retired from RCA in June 1973
and thus had more time fo r ham­
ming, and one aftern oon I ran ac ross
the County Hunter Net , so from July
'73 to Jury '76 I got the rest of them
to make All Counties # 154, During
May and June I kept looking fo r the
last 3 needed counties. then May 29,
Ralph . W9JR gave me Grainger,
Tennessee; June 30, Willie. K5WOW
went out of his way to give me
Moore, also in Tenn. On July 1, Skip.
WAOWOB went out of his way to give
me Hardin. Ill inois for the very last
one!

" I wish to thank all the Mobile
Operators. Fixed stations and Net

World Wide DX Association Award:
Rules page 77. CO, December '76 or write

W5AT.
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a mon thly feature by

FRANK ANZALONE, W1WY

ntest lendar
News/views of on-the-air compet ition

A n event that happened three
months ago hardly seems topical
alt hough this is being written only
a couple of weeks after the CO 160
contest in January.

In a contact with one of the s.s.b.
boys just before the contest, I got a
very negative answer when f asked
him if he would be participating over
the week-end .

He was very incensed that it was
a c.w. only activity and that s.s.b.
was not included. Called it discrim­
inatory, that both CO and ARRL did
not see fit to include the phone boys
in thei r 160 contests.

Speaking for ou rse lves, and I am
sure I can include the ARRL, we did
not intentionally d iscri minate against
the phone boys when we organized
the 160 contests.

In our case since ours is a OX
contest we felt that c.w. was a more
practical mode for 160 OX operation .
Can you imagine what a f iasco it
would be if we had a c.w.l phone
going at the same time.

Since there are only two 160 c.w.
contests a year I can hardly see
justification for this gripe. A phone
only contest however might be in
order.

In th is particular case I th ink it
was not so much a feeling of being
left out but that the nightly get-to­
gether on 1815 kHz was being dis­
rupted. c'esr la vie.

We would not have this problem if
the 160 band was divided into two
segments, c.w. and phone, like the
other bands. But that would be too
simple.

Incidently we had a good one.
Heavy ORN on Friday night made
the going rough, but Saturday night
things quieted down and the OX
peaked up beautifully. I foresee many
record breaking scores.

73 for now, Frank , W1WY

Connecticut QSO Party
Starts : 2100 GMT Saturday. April 30

Ends: 0200 GMT Monday, May 2

' 14 Sherwood Rd., Stamford, Conn. 06905

Calendar of Events

May 1-2 Connecticut aso Party
May 7-8 Vermont aso Party
May 7·9 Georgia aso Party
May 14-15 Massachusells aso Party
May 14-15 Kansas OSO Party
May 14-15 Michigan OSO Party
May 14 World Telecomm. Phone
May 21 World 'rerecomm. C.W.

" May 21-22 USSR " CQ- M" Contest
May 21-22 New York Slate aso Party
June 3-6 CHCf FHCf HTH QSO Party
June 11-12 RSGB Nat ional Field Day
June 11 -12 AAA L VHF aso Party
June 18-19 All Asian Phone Contest
June 25-:>6 AAAL Field Day
July 2-3 DL Group QRP Contest
Ju ly g..10 IAAU Aadi osport Cham p.
July 16-17 VHF Space Net Contest
July 16-17 10-10NetSummeraSOParty
Aug . 27-28 All Asian CW. Contest

'Not official

Th is party is again sponsored by
the Candlewood ARA. The same sta­
tion may be worked on each band
and each mode for aso credit.

Exchange: OSO no., RS(T) and
OTH. County for Conn.• ARRL sec­
tion , province or country for others.

Scoring: One point per 0 50. 2
points if its a Novice, 5 po ints if its
with Wl01.

Conn. stat ions multiply total aso
points by ARRL sections and VE
provinces wo rked. Others use Conn.
counties for their multiplier. (max.
of 8) Conn. to Conn. a s o s permitted.

OX contacts count for a so points
but only one additional multiplier
can be claimed.

The club station W101 will be ac­
tive. c.w. on odd hours, s.s.b. on
even hours.

Frequencies: C.w.-40 kHz up
from bottom of each band. S.s.b.­
3925, 7250, 14300, 21375. 28540.
Nov ice-3725. 7125. 21125. 28125.

Mobiles and portables are required
to give their location.

Awards : Certificates go to the
highest scorer in each ARRL sec­
ti on, VE province and Conn. county.
In add ition a special WACC cert if i­
cate will be awarded to stations
working all 8 Conn. counties.

Mailing deadl ine for togs is June

tst to : Candlewood A.R.A., cIa Fred
Porter, W1VH, 169 Carmen Hill Road
(Nr. 2) New Milford , Conn. 06776

Vermont QSO Party
Starts : 2100 GMT Saturday, May 7
Ends: 0100 GMT Monday. May 9

Sponsored by the Central Vermont
ARC this act ivity offe rs a good op­
portun ity to work this comparatively
rare state.

The same station may be worked
on each band and mode for a so
and multiplier credit, and mobiles in
each county change.

Exchange: OSO no., RS(T) and
OTH. County for Vermont, ARRL sec­
tion for others.

Scoring: Vermont stati ons score
1 point for each contact and multi­
ply total by number of ARRL sec­
tions and counties wo rked. All others
score 3 points for each Vermon t
station wo rked and multiply total by
sum of Vermo nt counties worked
on each band. (14 per band possible)

Frequencies: 3555, 3909, 3932,
7055, 7290, 14055. 14325, 21055,
21375. 28160, 28600. 50260, 50360,
144-144.5. 145.8 (Try c.w. on odd
hours, phone on even hours GMT)

Awards: Cert ificates to the top
scoring stat ions in each ARRL sec­
ti on, OX country, and 2nd, 3rd and
4th places in Vermont. Also mult i­
operato r and mobi le stat ions operat­
ing in Vermont. There are Trophies
for the top scoring single operator
in Vermont and out-of-state.

Contacts made in the Party may
be credited for the WNT Award for
working 13 out of the 14 Verm ont
counties.

Mail ing deadl ine is June 15th to:
Peter Kragh, W1AYK/ K2UPD, 170
Summit Ave., Ramsey, N.J. 07446_
Include a s.a.s.e . with entry.

Georgia QSO Party
Starts: 2000 GMT Saturday, May 7
Ends: 0200 GMT Monday, May 9

Th is is the 16th annual pa rty spon-
so red by the Columbus ARC. There
are no time or power restrictions
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European 1~76 Contest Results
Trophy Winners
Single Operator

C.W. T'ophy Winn.., Phone
VU3EY Europe DM2DUK
D2AAI Ahi'" 9GIJX
UV9AX A,ie 4Z4MQ
W3lPl N Ameri,a W2G XD
PJ2VD S, Ame riCI lUBAJG
KH6IJ O,ea"ia

Mulh-Qpe,.lo,
YU1BCD Europe UK3AB B

OJ'" A.,. UK9AAN
WAIABVIl N Am.. "ClI K21GW

S. Ame rica PYI Z8J

and the same station may be worked
on each band and mode , Georgia
mobiles each county change. (Oscar
counts as one band)

Exchange: OSO no., RS(T) and
OTH. County for Ga.; state, province
or country for others. Ga. to Ga. con­
tacts permitted. Repeater OSOs not
permitted except Oscar.

Scoring: Each eso counts 2
po ints. Ga. stations multiply total by
number of different states and VE
prov inces worked. Out-of-state sta­
tions use Ga. counties for thei r mut­
tiplier. (max. of 159) Ox may be

Special Plaques

Michigan QSO Party
Starts: 1800 GMT Saturday, May 14
Ends: 0200 GMT Monday, May 16

This year's party is again spon-
sored by the Oak Park ARC. Phone
and c.w. have been combined into
one contest . The same station may
be worked on eac h band and mode,
portables/mobiles in each county
change, and contacts between Mich.
stations are permitted for eso and
county credit.

Exchange: RS(T), OSO no. and
OTH. County for Mich., state or
country fo r others.

Scoring: For Mich.-l point per
QSO t imes (states + countries +
Mich. counties) worked . KH6 and
KL7 count as stales, VE as a country.

Out-ot-state-c-t point for each
Mich. OSO, 5 points if its a Mich.
spec ial events station. Multiply OSO
points by Mich. counties. (max. 83)

VHF score same as above but add
mult ipl ier f rom each band for total
mult ipl ier.

Frequencies: C.w. - 1810, 3540,
3725, 7035, 7123, 14035, 21035, 211­
25,28035,28125. Phone--1 815, 3905,
7280, 14280, 21380, 28580. VHF ­
50.125 and 145.025. Try 15 on the
hour, 10 on the half hour.

Awards: Certi ficates go to the
leaders in each state, country and
Mich. county. There are Plaques and

Kansas QSO Party
Starts : 2000 GMT Saturday , May 14

Ends: 2400 GMT Sunday, May 15

The Central Kansas ARC organ­
ized this one, and is picking up the
tab and sending the results to all
entries. No. s.a.s.e. required.

The same station may be worked
on each band and mode for contact
credit.

Exchange: Signal report and OTH.
County lor Kansas, state, provi nce
or co untry lor others.

Scoring: Kansas stations multiply
total OSOs by the sum of states, VE
provinces and OX countries worked.
All others muttlpty total Kansas con­
tacts by the number of Kansas
counties worked. (max. of 105)

Frequencies: C.w.-55 kHz up
from bottom of each band. Phone­
25 kHz above the Advanced/ General
di viding line.

Awards: To the top sco rers in
each state, VE province and DX
country. There are awards for top
Kansas stations and special recog­
nition for portable operation in ra re
counties.

Logs go to: Robert Davis, KOFPC,
1857 South 4th, Salina, Kansas
67401

and awards.worked for OSO points but have no
mu lt ip l ier va lue . Novi ces should
clearly indicate same on their log.

Frequencies: C.w. - 1805, 3590,
7060,14060,21060,28060. Ssb--3900,
3975, 7245, 14290, 21360, 28600.
Novice-3718, 71 25, 21 110, 28110.
Try 160 at 0300, 10 on the hour and
15 on the half hour during daylight
hours.

Awards: Certificates go to the
highest scorer in each state, prov­
ince, country and Georgia county.
Also 2nd and 3rd place awards
where warranted, and to novices
bath in and out-of-state. There are
Plaques for the top single and multi ­
operator Ga. stations, top out-of­
state, and top Ga. mobile and port­
able operating outside own county.

Your log should show date and
time in GMT, exchange sent and
received, band, mode and a column
for the multiplier. A summary sheet
showing the scaring and the usual
signed declaration are also request­
ed. A check list lor high OSO totals.

Mail by June 6th to : Columbus
A.R.C., c /o Jeanne J. Hunting, K4­
RHU, 2701 Peabody Avenue. Colum­
bus , Georgia 31904. Include a large
s.a.s.e . if a copy of the results are
desired.

Massachusetts QSO Party
Starts: 1200 GMT Saturday, May 14

Ends : 2200 GMT Sunday, May 15

This year's party is again spon-
sored by the South Shore Repeater
Association.

The same station may be worked
once on each band. Phone and c.w.
are considered sepa rate bands. No
cross-band or repeater contacts are
permitted. Mass. stations may work
each other for OSO points but not
a section mult iplier.

Exchange: RST(T) and OTH. Coun­
ty for Mass., ARRL section or OX
country for others.

Scoring: Twa points lor each com­
pleted OSO. Mass. stat ions multiply
total OSO points by (Mass. counties
+ ARRL sections + DX countries)
worked . Out-of-state stations multi­
ply total OSO points by different
Mass. counties worked. (max. of 14)

Frequencies: C.w. - 1810, 3560,
7060, 14060, 21060, 28060. Phone-­
1820, 3960, 7260, 14290, 21390, 285­
90, 50.1 10, 146.52. Novice--3720,
7120, 21120, 28120.

Awards: Suitable awards will go
to all top scorers, both in Mass. and
out-of-state.

Mailing deadl ine is June 30th to:
South Shore Repeater Assoc. , c /o
R. J. Doherty, W1GDB, RFD #1, 14
Pine St., Sandwich, Mass. 02563.
Include a large s.a.s.e. fo r results

12.232
•. ,!>3.600

11.100
10.476
10.300
s.eec

., .... 2.988

Phone
WlZM .... .-. 5....050

lOp. WA2CLOl
W2GKD 340.704
WA3HRV .. 306.'"
ACIWSF . ,. 51.1500
WfZlN . 33.120
WA1SH li 29.224
W89LHI 25.538
WB2JJN ,20.73B
AC8Se , ., . 11.592
WB9NKH . 14,004
W6AM . 13.114
WA96WY .1 1,440
WA20HJ .9.891
W84EDO 8.791
WA30MH 8.120
W2LEJ 7.110
WB3B KO 4.$36
WA2PA7 2.62.
W.KMS 2.3~

KSOOV 2.304
W83AHN ,2.050
W3GCO/m .. 1,620
w 8DGH t.eee
W6MAR .. 1,144
AB~WHE .. ,40
AB4WFT ,36
K5DEC 8

Multi·Op.
K21GW . 153.750

,m
WA'YDJ!~ 18.232
K6WZ 12.400
W!l MT 4.920
VE200 . 1,662

Multi.Op.
W1MX 51.100

Trophy Wi"n" .
CTlEO. DJ.KW/4 X,
WA'YDJI4. WI MX,
I 1PYS

Multi ·Op.
WA1ABV!1 ., .419.328
K21QW . , 158,125
WA1 STN 141.148
AA5ZWC ..•. 70.017

VE1AIH
VE3EJK
VE3ECP
V02BD
VE6MP
VE3BR
VE6AVO

Phon e
YUI8CD
Dl7AV
13PAK
W2GXO

Single Operator

C.W.
UK 2BAS
UK9AAN
Zl 3GO

C.W.
U.S.A .

W3LPL ..•..•. 501."6
(OP'. WA3H AV)

K3YUA ..... 411.755
W2GXO ._ .. , 314,150
K1JHX ,2'96,014
W1Pl , ,281.664
K4YFO . , . . , .. 224.114
W9DD ,., .. 188,100
K8HLR 165,882
WllA " 102.258
WA2MBM '02.2~

W84QGW ... 81.224
WIOHZ 61,004
AOIBAI 52,722
W3/3AF 51840
AAI LKX 508~

ADOSDR 50.648
WA9SNT 48.392
W89LHI 46.080
K4POL ,13.456
AA6EPO ,12.054
W4BV , . . ,35,316
AC3ARK .31,680
W1 HX ,30,750
W2KHT .29,103
WIHOS .24,930
KIJD 22,559
W6BI? 19,952
A09WEH 15008
.A.KOI 14.612
W1lMA A 14.4S6
ACI1 UB 13.398
AC90HH 13.040
WABTDY .11,750
AA6GLD 10.608
AD5VTA , 10.252
WB3BK D .6,528
W6YMH ,5,922
W8DSO ,5,676
AB4WHE/4 .5.292
AC7LNG .. . 4.291
WB4JYB . 4.248
W6DGH 3.9 11
W10?J .3.600
WB'GOB .3,192
AABEOC 3,120
WB8KOO 3.(}26
W2CUO ,2.240
WB9NME ,2.011
AC90WM •.• . 1.344
AC6KYA 1.120
ACIWSF 710
AC1CNU , ., 270
AC4MLAlm .. ' .. 126

Canld,
VUKZ 264,811
V01KE 164.810
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"-ql""" 2100 ,,,- -.."l..If!:f1, \.M'~ l.......nsburg. Ohio 44G87
Radio Co.. Inc. (216)425-3173

ill'l'l1 tI,r rIr-u r n llisdpl1' 9lUl'l1t t o
O>nlilrr ••• l1nl'l lul'i'lt tl'l'~ !Hm l 1,1mtI,l'" luonl,ippd'1 I, im: but SDUU'
i'toubtd'l. Anl'l !Jr s11 9 r a ru e n u b
sp o h r to tb e rn 9<:1 "i 11 9 , "Al1 powr t
is giu rl1 to uu' i n ~rnur lt n u ll i n
N i t ti, . 0>0 y r tl, rtr'fotr lIu b t e n r lj
n il notioll s baptizing t h e iu i n t h e
naml' of tI,r ifutl,l'r , §oOIl n u b i.f.jo ly
~p i r it . nllb to , I' nm witl! you a t ­
mnys . eucu to tlf l' l' u l't of tlfr lllUrli't. ' ·

!finttl,rm 28, 2-20

We wou ld like to share the message
and joy of Christ -isen th is Easter .

r=

111'1 brl,nli"J U,.rtl' ume n
7.... ' gnut cn r t Ij q un k e fnr
~~ tI, r !\ngd of tI~L' aod"

. ~ lh"scL"l1l'1 rl't from ifirau-
, e rt , n u b r n ml' anb tollri'!

b arh tI, 1' s t o n l' fro III tI,1" boor.
AIll'l tI, r- A 119 d sui lt to til r- lUO It1 r 11 •

"ifrnr 110t, for {. h11010 Ufot "(' s r r lt
ifr SL1 9 urhc urns ulldfidt. f1h' is 110t
I,L'n'; for I'l' is rh1l'1l a s I~l' 911 i i"l . <ComI'
9rI' tI,l' plan' wl,rrl' tI'I' iC o r l'l lu " _"

~-------~
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with
JAN QUARTZ CRYSTALS

for
- C8 Synthesized - C8 Standard

_ General Communications
• Industry . Two-M Etter
• Monitor. Scanners

• Marine VHF - Amateur Bands

Dependable USA Mfg. for
• Frequency Control
• Frequency Stability
• High Performance

2

4
6

points

1

3
5

QSO

1

ti on and name and address and re­
late fact about Mic higan given by
the station worked.

4. Contacts must be made during
Michigan Week, May 14-21 .

Applications for certificates must
be postmarked no later than July 1,
1977 and sent to : Governor William
Milliken, Lans ing, Mich. 48902

World Te/ecomm. Contest
Phone: 00(x)-2400 GMT. Sat., May 14
C.W.: 0000-2400 GMT Sat., May 21
This act ivity is sponsored by the

Brazilian Ministry of Ccmmuntca­
tions to com memorate "World Tele­
communications Day." (May 17th)

Its a world wide contest, the ob­
ject being to contact as many sta­
tions as poss ible in other ITU Zones.
Scoring will be based on all band
operation. Single operator and multi­
operator, fixed or maritime.

Exchange: RS(T) plus your ITU
Zone.

Scoring: aso points as follows :
10/15 /20 40 801160

o 0 0Same country
Other countries

same zone
Other Zones

same continent 2
Other continents 3

Final Score: Total

Trophies for high Mich. score, out­
of-state, VHF, and aggregate Club in
Mich igan. (Single operato r stations
only)

Party contacts do not count to­
ward the Mich. Achievement Award
unless one fact about Mich. is com­
municated .

A summary sheet is requested
showing the scoring and other per­
tinent info rmation and a signed dec­
laration that rules have been ob­
served.

Mail ing deadline June 20th to :
Mark Shaw, WA8EOC, 3810 Wood­
man, Troy, Mich. 48084

Michigan Achievement Award
Contacts made during the aso

Party may be credited for th is award
if the following requirements are ful­
filled .
1. Michigan-Submit log with infor­
mation, name and addresses if pos­
sible, of 15 or more contacts made
to out-of-state or OX stations , with
information regarding Michigan.

2. Out-of-state including Canada­
Submit log information, name and
addresses if possible, of at least 5
Michigan stations contacted, who
relate facts about Michigan.
3. OX stations-Work at least one
Michigan station, with log informa-



Or your Clegg 22'er,
Ameco TX·62, Poly com 2
or PC-62, Johnson 6N2,
Heath Seneca V HF·l, or
Hallicrafters SR·34.

Why throwaway thU old AM

2·meter rog? Why spend 5300 fOf a
new FM transallyer when you h....
a working AM rig gath.ring dust?
The Palomar Engineers FM'er p lwjls
in {no rewiring or modification

reqUIred) and puts your o ld AM
tr ........... itter on FM .

The adapter contains a preamp.
cliPlMlr, filler, driyer and modulator
to giYe clear, crisp FM. Sounds as

good or better than a brand new
transmitter. Frequency adjust for
nenong is built in. R8Ul..... by slo,"
detlllCtion.

Works with the GonSlilt

Communicator I IGooney Birdl, II,

Ill, IV , GC· l05 and other rigs
listed. For 2·meter band only .
Requires HC·6/U crystal and g.y

transistor battery Inot suppliedl .

Get on fM at a tenth the cost of.
new rig. USIII the plug in Palomar
El1{Iineers FM'er that h as been
proven in dally use by MARS and
CiVIl OefenSlil nets n.lionwide. Send
for free brochure.

Order direct . 537 .50 postpaid U.S.
and Canada. Spec:lfy transmiuer
model. Californi/l res iden ts lIdd
sales I/lx .

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (714) 747·3343
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multipl ied by different ITU Zones
worked. The same station may be
worked on each band for QSO points
but Zones are counted only once.

Awards: Diplomas to the three
highest scorers, single and multi­
operator, in each country. Gold.
silver and bronze medals to the top
three world single operators. A sil­
ver plate to the top three multi­
operator stations. Separate awards
for phone and c.w. Additional awards
if participation warrants.

The ITU Trophy goes to the coun­
try with the highest aggregate score
determined by the average of the
scores of the top 5 single ope rator
entries. The Trophy remains in the
possession of the national associa­
tion of that country affiliated with
the IARU, for one year. It is retired
by the country winning it 3 times in
a 5 year period.

(The U.S. has sti ll to win this Tro­
phy. Come on fellows, get with it.
Ed.)

Mail logs before June 30th to :
L.A.B.R.E., U.I.T. Contest Co-ordi­
nator, P.O. Box 07-0004, 70.000­
Brasi lia, BraziL

USSR " CQ • M" Contest
Starts: 2100 GMT Saturday, May 21

Ends: 2100 GMT Sunday, May 22

Official announcement had not
been received at the time of this
writing, however the dates have been
verified so we will repeat last year's
rules and hope no changes have
been made.

Its a world wide contest. Contacts
can be made on C.W, or s.s.ti., 3.5
thru 28 MHz. The same station may
be worked once only per band but
not both modes.

Categories: Single operator both
single and all band . Multi-operator,
single transmitter, all band only. And
a s.w.1. division.

Exchange: RS(T) plus a 3 figure
oso number. The USSR boys RS(T)
plus number of their region .

Points: Contacts between stations
on the same continent 2 points, dif­
ferent continents 5 points. Own
country may be worked for mult i­
plier credit but no OSO points.

The s.w.t. get 1 point for reporting
one exchange, 3 points if both ex­
change numbers are reported.

Multiplier: Is determined by the
number of countries or regions
worked on each band. The USSR
" R-l 50-S" list is the standard, which
essentially is the same as the DXCC
plus some additional reg ions.

Final Score: Total QSO points from
all bands times the country/ region
mult iplier from each band.

Awards: Certificates and badges

will be awarded to the Top scorers
in each continent. and each country
in each category. A special certifi­
cate and badge to all participants
who make 50 or more contacts with
Soviet stations. There is also a
special award for the contest leaders.

Contest contacts may be credited
for the many USSR awards in lieu of
OSL cards if the request is made
with your log. (R-150-S, R-l00-C,
W·100-U, R-15-R. R-l0-R, R-6-K)

All entries must be postmarked no
later than Jury 1st to: Krenke! Cen­
tral Radio Club. "CQ-M" Contest
Committee, P.O. Box 88, Moscow,
USSR

New York State QSO Party
Two Periods (GMT)

1600 Sat. May 21 to 0400 Sun. May 22
1200 to 2400 Sunday May 22

The Radio Club of Rensselaer
Polytechnic Inst itute, W2SZ is again
sponsoring this one.

The same station may be worked
on each band and mode. and N.Y.
may work other N.Y.ers for eso and
multiplier credit. Mobile /portables
may be worked in each county
change.

Exchange: RS(T), eso no. and
QTH. County for N.Y.; state. prov­
inces or country for others.

Scoring : One point per OSO. N.Y.
stations multiply tolal by number of
states, provinces and countries work­
ed. Others use N.Y. counties for
their multiplier. (max. of 62)

Frequenc ies: C.w. -1810, 3560.
7060, 14060, 21060, 28060. Phone­
3900, 7275, 14285, 21375, 28575.
Novice-3725, 7125, 21125, 28125.

Indicate each new multiplier as
worked. Check sheets are required
for stations making over 100 con­
tacts.

Awards : Certificates to the highest
scorer in each state, province, DX
country and N.Y. county.

Mailing deadline is June 30th to :
Barry Kutner. WB2LYB , 741 Pla in
Road, Westbury, N.Y. 11590. Include
a large s.a.s.e. for results . •

Math's Notes (from page 38)

ever. these d.c. levels are ignored
and the circuit amplifies a.c. signals
in the conventional manner with RI

and RI setting the gain.
In fig. 3 we have an interesting

way to control the gain of an oper­
ational amplifier by means of a digi­
tal signal. A circuit such as this
could be very useful in a program­
mable amplifier or power supply or
other mini-computer controlled ap­
pl ication. The circuit uses a non­
inverting op-amp configuration where



95$

Kiel 14, Federal Republi c of Ger­
many.

Final· Final
Th at wi nds it up for the May issue.

Hope to see many of you in Dayton!
Many thanks for your continued in­
terest and the photographs-please
keep them coming! Same old ad­
dress, 21 12 Turk Hill Road, Fairport ,
N.Y. 14450.

Beqards, Bill DeWitt , W2DD

made from two stacked toroid cores ,
and a quality capacitor manufactured
especially for MFJ.

Try II - no obligation. If not
delighted, return it with in 30 days for a
refund (less shipping). This tuner is
uncond it iona lly guaranteed for one
year.

To order, simply call us loll free
800·647-8660 and charge It on your
BankAmericard or Master Charge or
mail us a check or money order for
$39.95 plus $2.00 for shipping and
handl ing.

Don't walt any longer to operate on
all bands. Order today .

Fig . 13-Here 's RALPH, the wonder dog!
He preters CW, ha tes keyboards, wants
to get in to SSTV. According to John Hert­
man WA3ZBI, he passed the Novice exam
on the lirs t round, skipped Tech, and the
General , then went lor the Extra. He would
have passed with I/ying colors but tha ex­
aminer wouldn't let him use his typewriter!

MFJ ENTERPRISES
P. O . Box 494
Mississippi State, MS 39762
Call Toll Free . .. 800-647-8660

......•
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"-~ J ......TENI\IA TUNER
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Imagine being able to operate all
bands - anywhere, with vi rtually an y
transceiver - using a simple random
wi re and an antenna tuner small
enough to carry in your hip pocket.
Size is only 2-3 /16 x 3-114 x 4 inches.

Operate from your apartment with a
makeshift wall to wall antenna. Tune a
simple vert ica l for low angle , OX
operation. Operate from your motel
room with a wire dropped from a
window. Tune out the SWR on your
mobi le whip. Enjoy ham rad io on a
camping or backpack trip with a wire
thrown over a tree. Prepare for an
emergency. Take it on a OX expedition
or use it for Field Day.

Match both high and low Impedance.
by interchanging input and output .
SO-239 coaxial connectors are used.

The secret of this tiny, powerful
tuner is a 12 position variable inductor

This MFJ Antenna Tuner...
lets you operate all bands - 160 thru 10 Meters ­
with a simple random wire. Use virtually any
transceiver - up to 200 watts RF power OUTPUT.

a fast scan pictu re from a regular
TV camera ; Received pictu res can
be stored and sent back out of the
memory; Digital solid state 65K
memory (16 shades of gray) ; SSTV
picture display on any standard TV
monitor ; SSTV picture transmission
fr om any standard TV camera ; a cur­
sor shows which part of the stored
picture is being transmitted; Manual
or automatic frame snatch with re­
mote control supplied; Switch for
positive/negative ; 1/2 positive/neg.
and Y4 positive /neg.; Built-in test
pattern generator.

A rather exc iting accessory for the
SC-420 is the "Electronic Pencil ,"
Model LG-420. This device permits
you to "write or draw" on the screen
of your TV monitor. The text of your
" writi ng" will then be converted to
SSTV for transmiss ion. This could be
useful for sending diagrams, etc. in
add ition to more playfu l pursuits,
such as adding mustaches to pretty
g irl's faces! Judging by the interest
shown in a demonstration of the
" Elec t ronic Pencil " capabili ty by
John Vanden Berg, VE3DW, at last
year's Dayton Hamvention, the LG­
420 should f ind quick acceptance
by SC-420 buyers.

Want more information? Write to
Volker Wraase, Postfach 6622 23

Regu la ted
d e OUTpuT
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1"'"Sl sto<

1
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Fig. 4-The use 01 an Op-Amp in 8 series
reiJufator. The resistors in the regula ted
output chain are chosen to effec t Ihe range

01 the regulator.

the gain control resistors are con­
trolled by the output of a dig ital gate
or inverter. When the gate is high,
the diode is reverse biased and the
respective resistor is out of the cir­
cuit. Similarly, when the gate is low,
the resistor is in the circu it. The
part icular circuit shown will control
the gain in the BCD sequence of 1­
2-4-8 and, by driving the op-amp
with 1.0 vol t DC could make a very
simple dig ital to analog converter.

Our final circuit for th is discus­

sion is the use of the operat ional I~~==~~========================~~amplifier in a power supply. The high
gain of those devices can make the
fabrication of a very well regulated
supply easy. Fig . 4 is the schemat ic
of such a supply. Here the op-amp is
used as a high gain comparitor com­
pari ng the output voltage to a refer­
ence zener. Since almost no current
is drawn from the zener, regulat ion
is excellent and load and line reg­
ulations of V4 % are easily achieved .
The thing to bear in mind with th is
ci rcuit is that the maximum output
current that can be delivered to a
load is dependant on the Current
gain of the pass transistor. With a
darlington transistor such as the
ones previously mentioned, amperes
can be handled.

I sincerely hope that the circui ts
given help to so lve many of the
problems that you have written to
me about and, if you do have specifc
requests, please let me know. We do
eventually try to present all informa­
tion desired by our readers.

73, Irwin, WA2NDM

In Focus (lrom page 45)

Priced at DM 2,450, Volker's new
product is called the Model SC-420.
It's features include: Stow-to-fast
and fast-to-stow conversion; Perma­
nent storage of a received picture or
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milfiwatts. R6, the original sensitivity control , is left
in the circuit at minimum resistance. If the need
arises for measuring powers in excess of the HI
range, the resistance of R6 can be increased until
the meter can handle that particular power lever.
Of course, this variable range cannot be calibrated
accurately, but settings vs. power range can be
marked for full-scale deflection at various power
levels if desired. The chief advantage of including
R6 in the circuit is that the instrument can be used
as an s.w.r. bridge at ORO revers, and hence its
flexibility is not limited by the modification de­
scribed herein. In my version, ranges of 0-1 watt
and 0-10 watts were selected.

Some means of measuring the power fed through
the meter is necessary for calibration. The r.f. watt­
meter/dummy load mentioned in ref. 1 is perfect
for the job. Or, a v.t.v.m. or FETv.m. with r.f. probe
can be used to measure the r.I. voltage developed
across a dummy load of known resistance (about
50 ohms), and solved for watts with the formula :

Watts = (volts, rms)2
Resistance (dummy load)

OR: Watts = (0.707 Volts, peak)'
Resistance (dummy load)

The manufacturer's manual will indicate whether
the v.t.v.m. calibration is in a.c. volts rms or a.c .
volts peak. Then the formula can be transposed to
calculate several desired calibration points:

Volts rms = ,,"Watts x R-

OR: Volts peak = 1.414 "Watts X R

A c.w. signal must be used during calibration (and
not a two-tone s.s.b. signal) .

In my version, a new calibration scale was added
to the existing s.w.r. scale. The plastic cover is
removed carefully by disengaging the small notches
at the center of each side of the meter, and then
lifting the plastic cover off. A regular compass with
a sharp #2 pencil point is used to carefully inscribe
a new arc on the meter face while holding the foot
of the compass at the center or the jewel movement
screw. Then r.f. powers of a predetermined level are
fed through the bridge, and the needle pointer posi­
tion marked with the pencil. Of course, a new face
could me made from gummed label paper and stuck
over the existing face. Once the new scale is cali­
brated and rechecked, the plastic meter cover is
replaced with care. I made no attempt to recall­
brate the s.w.r. scale, although it is not entirely
accurate with the new circuit. Table I provides
points for directly reading out in s.w.r. bycompar­
ing Watts Forward and Watts Reflected.

Results
Aside from the feeling of satisfaction gotten by

turning a sow's ear into a silk purse, the meter has
been very valuable in monitoring output power. I
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CQ ~L\(;AZINE

14 Vanderventer Ave.

Port Washington, N .V .

"050

That's all it takes to get
a copy of the USA-CA
Record Book delivered
to your door. Order
one or two today and
start collecting coun­
ties for one of amateur
radio's most prized '\
awards, USA-CA.

In-Line Wattmeter (from page 52)

switch 's labeling. Adjust the meter to full scale
deflection in the FOR position, switch to REF, and
clip away at the gimmick capacitor at the r.t . drive
side of the sensing circuit until the REF meter read­
ing is nulled.

Next, reverse all connections and repeat the
process, i .e., reverse the dummy load and r.t. source
ports. The REF position should give the highest
reading when power is applied. Clip the gimmick at
the r.f. drive side again until a null is obtained in
th e FOR position. Repeat the process until the best
nulls are obtained. If the resistances of R1-R2 and
CR1-CR2 have been closely matched, full scale
readings should be the same for both directions in
the above process, assuming that the r.f. drive level
is constant. There should be no problem in attain­
ing a complete, or nearly complete, null at ORPp
power levels, while it may be impossible to com­
pletely null the bridge at ORO levels due to the
sensitivity of the sensing circuit.

Calibration
The circuit shown in fig. 1 is designed for two

fixed ranges of calibration determined by R3 + R5
across which the sample voltage is developed. In
the LO position, the sensitivity is highest, permitting
measurement of power levels down to about 50

THE UHITEO STATESOf AMERI CA
COUNTIESAWARD

I
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recommend one for every QRPp operator. The total
cost and the time involved rep resent a considerab le
savings over commercially available QRPp watt­
meters. It is an evening project that wi ll repay itself
many times over.

Infrared (from page 49)

Example # 4 More Overlays
Remember, this stuff is versatile. Lettering can

be clipped from newspapers, scrounged from de­
cals, typed on any typewriter face, or lettered with
a stencil or template. More possible uses:

Make nomographs for figuring impedances, an­
tenna element lengths, reactances, what have you.
Take the instruction book from any kit proj ect or
co nstruction article, co py the component side lay­
out on a sheet of film, reverse it, and stick it on the
fo il side of the finished board . Then yo u can see
exactly where C-132 should be mounted, without
having to count down "twelve holes and three sol ­
der blobs down from the S-shaped thing ie in the
corner, and two more ove r." Watch out for that hot
soldering i ron, though.

Make flying spot scanner slides for fast or slow
scan TV.

Make a giant slide of your call letters and shine
them on a cloud with a slide projector (magic
lantern, O'r's) to summon Batman or frighten CB­
er's in passing truck convoys.

Make calibration grids for CRT's. You can fudge
up any ki nd of scale you want for a homebrew
oscilloscope, even several overlapping scales in
different colors. Such things are useful with Intel­
ligent, (or even stupid) compute r te rmi nals. You
can make overlays for playing games like "space­
wa r" and 3-D tic-tac-toe. I use an overlay on my
Psycor 340 fo r playing Nim and estimating word
counts in sc ience fiction stories. A (*!) marker in
the 250th character spot warns me as the cursor
dot approaches, preventi ng needless beeping of
the keyboard alarms when operati ng late at night.

When backli t with a dial lamp or LED, the colored
films make good masks for digital displays in
clocks, counters, etc. I typed the legend "RPM X
10" in IBM Delegate typeface, and used a scrap of
colored film to make a faceplate for a digital tach
for a car. The lettering is a fair match for the 1968
Plymouth Dashboard Gothic, and a green LED fed
through a dropping resistor from the dashboard
rheostat works just fine.

One clever use was a callsign nametag, featuring
an illuminated po rt rai t of Leonard Nimoy with a
halo of random bl inking LED's pinned on a fan at a
recent science fiction convention. (SF conventions
are l ike hamfests, except they ca ll the swap'N '
shops " Huckste r Room s," and there are more
naked ladies, apes, and snakes around, and not
so many Heath Twoer's and S-36's fo r sale.)

The du rabil ity of th e heavier gauge films makes

VERTICAL
ANTENNA

HANDBOOK
Comp"ft22-¥u" ....onh 0 1
.....1....1 from , toe p,oqft o .
ro on ~e"'<:<I1 ... ,enn.
tl>..,,¥ . Oft,,,,, ,nstall.olton .
con'''uCl,on CO~l!n w..

t,ca" . , ...... lel!(lIng ..-d
maTc h,ng . st>orf ~..tlcals.
9'o u nd "II...,,,. multi-band
~ >Ingle -band ~""Iocal •.
""...." .. Ih" mo", common
4u".uon, auouT verllc....
anTenna. 6 "" X 9 " 136
Il_' $ 5 .00

Please send me copIes .

N. Call _

Address _

City _

SUte ZipCOde _

co M"lIazine
14 V"nderYeflt..- A"enUII

PO" W"shinvton. N.Y. 11050

them very appropriate for making specialized slide
rules and calculators. A circular scale more than
two feet long cou ld fit on a standard size sheet,
and could be copied from a template printed on
one page of th is magazine. (hint) Considering the
large amount of electron ic and optical parts that
are around, especial ly photodiodes, fiber optics,
and LED arrays, it seems that that ought to be a
reasonab le way to store programs fo r frequency
synthesizers, microcomputers, repeater I.D.s and
patching systems, and so forth . Intricate programs
cou ld be distributed as black dots on a printed
magazine or newsletter page, and transferred to
acetate in seconds. It would sure beat soldering
diodes into a matrix, or looking up endless digital
codes in a book and then keying them in from a
keyboard.

Note also, that the electrostatic copiers do al so
have many specialized uses, and there are un­
doubtedly many interesting things that can be done
with them.

Hopeful ly people with more experience will come
up with additional uses for these materials, though
a good deal of experimenting may be necessary to
give reliable results. Don't fo rget copyrigh t laws
and other legal niceti es in the rush to duplicate
every circuit board in sight; even with common
sense restraining outright piracy, the possibilities
are almost without limit. •
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HAM SHOP
••••••••••••••••••••••••••••
FREE TO CO SUBSCRIBERS
••••••••••••••••••••••••••••
" d n ' ll l ln g R~tu : Non·commercl~ ' ad. a,e 10
c en" pe, word InCluding ibbr,,~latlons and
add,esses . Commercial and o rganiza tion adS
are 35 cent< per wora. Minimum charge
$ 1.00. NO ad (non.subscr ibe.) w ill bfI printed
unle.. accompanied by full remithnce. F,e"
to CQ subscriber. (maximum 3 lines pe r
month). Recent CQ mailing l abe l mUlt
accompany ad.
Closing Date: T n ll 10lh oay In the t h ird
mont n preceding date of public at ion. Because
the advertiser> and equipment contained in
Ham Shop !'ta"e not b",," in vest iglted , ttle
Publhne. of CQ cannot vouch for ttle me.·
chandise li.tea therein. Direct all correspon·
denee and ad copy to, CQ H am Snap. 14
Vanderveoler Ave . , Port Wnhlngton, New
York 1I0~0 .

SE LL: Acte« n eseercn Q F_I A udio F ilte r, 2
m O. old , new $~2.95 . S e ll for $42 .00 pp.
D"nnis Spran\ler, R l. I , Box 67, El and , W I
5 4427 ,

WA NTE D : Small 5iz e P rOp Pitch m o t or in
\Iood condit ion. E rv R a 5m us5en, w6vPM ,
16 4 Lowell S t., Redwood City, CA 940 62.

WA N T E D : Heath m on itor sco pe-a l50 1 2 V
power 5upp ly fo r Hea th H A · 14 M Obile KW,
Sell: Hmbrw E le c t ro ni c Keyer, . Vibroplex.
F B $25 . G ary Ka 5e r, WA8KME , P.O. Box
Law t o n , Mich. 4 9 0 6 5 .

WANTE D : Any information available on the
f o llowing equipmen t: Serv o Corp . of America
M o d e l R5200 Receiver. P ana d e p tor Radio
P roduch Inc. M o del P C A 2 T -2 00 Panade pto r.
T e le .S ig n al Teleg ra p h term ina l Mod e l 2230 .
Cen t ral Electronics 20 A Ex ci t er. J ohn W.
Schwerdtfe\ler, WAS V EH , 536 I We stminster,
A U5ti n , TX 78723.

S E L L : AC an D C 5u p p lies l Or Kenwood T S ­
9 0 0. M ake oHer. SiCl Vod i5, W2K LW , 4 3 Bea·
con Ave. , Albany, NV 12203.

FOR SALE Attention ATV'er5 Video Tape
Re co rd e r s FOr Sa le . Time lapse and reel t ime
macntnes. A ll III WOrki ng cond it io n . Se n d
S.A.S.E. for p r ice s, m o delS , etc. t o DIC T O­
G RAPH SEC URIT V S YSTEM S , 2 6 Columbia
T u rn p ike , Florham , N, J . 07 932 . ATTN :
Room 113/0ave Gr iff ith5.

SELL : Operational CW System $32 0 ,00
Drak e 2 C Receiver a na 2 NT Transmitte r T e n ·
Tec 200 VF O and KR ·2 0 Keyer, A ntenn a,
F ilt e r. R.W. Lu ss ie r, 284 Wi nd 50 r PI, Brook­
ly n, N V 1 12 18 . 'l12/499.4439.

3·500 Z Ne w fu l warren ty . $55 .00 ppd. Ted
Mar in ich, W I DI H / 8 , 102 Bell St. , Weirton , W.
V a. 2 6 0 6 2 .

T H E JU N K BO X: Surpr iSing ly in t ere stinq t o
hams an e xperimentors. 75 11 co in 5ample
copy. THE JUN K BOX, P.O. Box 872 . Pea­
bOd y , Mass. 01960. U.S.A.

QS L ' 5 Someth ing completely d iffe ren t.
Samples : JOc ( Refundab le) W5 UTT: Box
N o. 117 1 .E,; Garland, Texas /50 4 I .

PE RS O N ALI Z E D BADG E S wi t n M a n e , Call
Sign. $ 1.50 Postpaid. M A C'S SH ACK : Box
N o. I I I I · E Garland, Te xa5 7504 :',. _

STARVED ROCK RADI O C LU B H A MF EST ·
June 5 , Pri nceton, Ill inois. S .A .S .E. f or in fo ,
afler April I. 5 R RC /W9 MKS, RF D N o . I , Box
171 . Og le Sby , IIIinoi5 6 13H.

TECH MANUALS fo. Govt. su rp lus gear .
$ 6 .5 0 each: Sp-{;OO J X , UR M·25D , S G·3/U,
T S- 1 1 3 / UR , TS· 174/U , L M -2 I , OS .Jl B/ U.
Thousa n dS mo re ava ila b le . Send S Ot ( coin)
for 2 2 page 1i5t . W 3 IH 0, / '( 18 Ro a n ne Drive ,
Wa 5h in g t o n , DC 20021 ,. _

SELL: Hd UiCraHer5 SR·1 50 8 0 · I O m , X C U R
w /AC speaker and DC mount and SUpply,
Mint $ 2 1 5 . John Webb, 3111 W. unnots.
Midland, TX 79101 .

S ELL : HRO-{;O, $ 120. H Q-1 6 0 , $120. HP·35,
$5 0 , and SR-56, $ 6 0 , calculators. J. L. Tor­
zew5ki, K9 UKX, 51625 Chestnut Rd., Gran­
ge r , IN 46 530 .

HALLICRAFTE RS CRXI 01: $ 2 0 ,MN4, 'rur­
ner new $80; cnrome Vibroplex new, $30 ,
275 W m a t c h b o x w/SWR, $85 . 0104 G stand,
$ 2 5. SB640 VFO, $100. FOB A rt Ford, 56
Gildare O r., East Northport, NV 11131.

GONS ET GSB 100 T ransmitter CW-PM·AM·
V and L SB, 10-80 meters, 1 0 0 watts, $150 .
F re d R. Woelpern, K6ZTG. 8& /4 Wheeler
Ave., Fontana, CA 92335.

CALL L ETTER LICENSE PLATES wanted
fOr co lle c t io n . Will pay Sh ipping. Art pnil·
lip 5, WA7NXL, Rt. 4, Box 720 , Flag5taff, AZ
8 6001.

SELL : H allic rafter S X n Sup Sky Rider. RC
and SPK6 Band, .5 5·42 MC col. item , $ 10 0.
P ic U p o n ly , Space Tubesand, S meters. T E L .
212· FA4 ·2569. J. Blair, 4323 Bronx etva..
Br onx , NV 10 46 6 .

S ELL : R CUR BC·342N, $45.6X Tramceiver5
H E -4 5 , $ 20. 3 AMPAC Line Filters, ./5 each.
J.C. ousceeoceue, 255 Stewart Ave" Beth­
page, NV 516 -PEI ·386 8.

SIGNAL/ON E NewSlette r and rela ted info.
SASE for cereus. LM380 audio module, wired
and te5ted on PC board$ 15.00 ppd.6N2 and
VFO. Perfect for OSCAR·$IOO . Bob Sullivan
WOVVA/4, P.O. Box 6 2 16, Arlington , VA
2220 '" . __

DR AK E R4B and 10xtais perfect . $ 315. RD·
92A Fax $ 50. Spec 2 Synthesized 144_148.
l OW amp and 12 / 110 VPS bu il tin, $325.
Stamp for 1,,0 item l i5t , computers, RT TV,
Photog, Ham, Te5 t, Hi.fi , etc. T . Perela, K2 ­
DCV, 11 Squ ire Hill nc.. N. Caldwell, NJ
07 006 .

MIKES: Sh ure Mod. 55 and Mod . 5565, $ 2 5
eacn. MotOrola (Golrdn) combined Serv ice
m a n u a ls and PdrtS list , Pub. 1937 . Good condo
but discolored , $ 2 5.00 , W ill trade. J o h n P.
Hamilton, WB90EQ, 6050 N o rt h Oakly Ave.,
Chicago,IL606 5 9 .

RADIO SHACK Patrolman 10 receiver, Cost
$ 2 50. Covers 1 6 0 to 2m and UHF. Good for
Beginners in radio. $7 5 P h o ne (305) 152 ­
09 5 4. Matt Barton, 3381 NW 10 0 t n Ave. ,
COral Spring5, FL 33065.

WANTED: Wilson DB-{;5 Or DB-54 Or Swan
TB·4H antennas and CW filter for TS-520 ,
TR ·7400A Or TS·700A. F.H. Kauop i, Rt . I,
Box Il l , Gilbert . Minn 55/41 .

WANTED: Good used At-on-es Visua l Code
Reader MOdel KCRlO I. Mark Steffen, P. 121
RR1, Hudson, IL61748.

HEA T H HP_I I 4 4 power SUpply /S8.6 0 4
speaker, used 15 noe-s, m int condition. P ick
UP, $11 5. pnD, V.A. Brown, 5 2 2 0 Cdrling·
fOrd , Riverside, CA 92504.

S L O W SCAN TV setup, reaso na b le . Send fm
li5t equipment e xcess my need5 with se lf ad ­
dressed envelope. C.E. Spi tz, W4Apl, Box
4 0 9 5 , A rlington, VA 22204 .

SELL: (40) G .E. M Id. 375 volt capa<:itors . $3
eacn, Hunter Bandit 2 0 0 0 A f ac t o ry wired
cle a n $2 85. Hewlelt -Pa<:kard Wave Ana lyzer
Model 300A a. 16kc, clean , $85. Rectilinea r
Recording Miltiametr 15 0 0 onms s rna. input
need s cleaning, $ 3 5. You snip. P.C. Gutz,
KOTl,)O, 5 1 1 So. 1 3th St., 1'1. DOdge, Iowa
5 0 50 1.

COM IV 6m $ 1 2 0 , SR34AC, $1/5, "3, / 5 2 ,
7JI, Cal $2 30, XVI60 $ 15 0 , V HF62 $50.
RME6900 $20 0, MAG6 $ 1 1 0 , G66B $50. J,
Bedlovies, KI L G M , 30 Ridge St., Mi lford, C T
0 6 4 6 0.

WANTED: ccutns 30S·1 amplifie r , top price
p a id . R. E m e rso n, 1140 F a ir l ie ld Ave., Reno,
NV 8 9 J 09 .

S IGNAL ONE CX7 A , mint condo CW2 Fi lte r
p lus RIT , warren ty and m anual, $ 1 1 55, Roger
Mace, 8600 Skyline Drive , L 0 5 Angeles, CA
90046.

WANTED, Donation, <;le a n 1 9 7 5 or 1916
ARR L Handbook l or Korean Ama teur R ad io
Leag ue. M . eae. Box 246, Flagtown, NJ
08821.

SB-33 T ransceiver, recen t factor y overh aU l,
MObile M o u n t , Spare Fi na lS. $149 .00 p lus
sh ipp ing. Hein le in, 101 wyo m in g S t" Bo u ld e r
City , N V 89005.

W ANTED: F V I OI V F O , state condition and
p rice. Peter P05nikoff , RRl , P o rt Ho pe , O n·
ta r io, Ca nada LI A 3 V5.

DeForre5t SP-l Receiver . Detec t o r in one <:ab­
inet, tuner in another. GOOd wOrkin\l condit·
ion, $50 pluS UPS . Roy L. Taylor, W5 RJ,
36 12 Oakhaven , F o rt Worth , T X 76119 .

SE LL OR TRADE: T e m po one , AC/pS 5peilk·
er , Three 21mnz syrste ts. 10 weekS o ld, like
new, or w ill tr dd e for K L M 2700 . T S .7 0 0 A .
Bobby Bennin\lfie ld , R t. I, E lkhorn, KY
4273 :':. _

SWAP: US Mint p late b lockS and sheets never
h in ge d , for ndm gear . J .P. Snow, W9MHS,
4539 Ba rtl e tt Ave. , ShorewoOd, W I 53211 .

SELL: 28ASR e xcel ccondx., paper, t ape, rib­
bons, $ 600. Joe Schwartz, WB2 Z KU, 43-34
Union St., Flusning, N V 11355,

COLLECTORS A ND S WAPPERS: Vintage
T ele g ra p y apparatu s, w.sn to corresnonu. M,
W. Flynn, WB4Z0J , 17 A Atlanta V iew , Li t h id
Springs, GA 30057 .

S .A.S.E. My c rystal lis t. JeSS B. Lebow Jr.,
K8LJQ , 355 Mower R d .. P in c k ne y , MI48169

COLLECTOR'S ITEM: m a y tag gas en\line,
cuce 1935, 2 cylinderS occcsec, a ir-cooled,
offe r. Zenitn 'r r anscceeo:c r cvr . , $25 Or what·
eve r. Robert L. LUdlum, W6 N H T, 1700 Pine
sr.. Martinez , CA9 4553,

S ELL: Ampex Solid State CCTV C amera .
1'1 .4 Lens. E lec tron ic Eye, $1 50. A lfred J.
Pilrker , WA8 VFK, 3 14 So. Weste rn Ave. ,
Springf ie ld, O H 45506 ,

WANTE D : Hedll1 SB-I 0 1 , SB·I 02 , HW· I O I o r
HW·IOO xce iver , n on·wo rking but repa irdb le.
Send p r ice a n d condx, f irst le tter . John . WB9·
ZMG, 1 1 0 9 N . cmceac A ve " Ar lin gton HgU. ,
IL 6 0 0 0 4 .

IN TERNAT IO NAL N U C L E A R CORP. mOde l
TVM-2 v ideo mod u lator w ith manua l, ne w .
Di5plays somposite v id e o tn rougn I F st rip of
any TV set, $60. G . Alfred DOdd5 Jr., $14
Pepperwood Lane , BrunsW ick, OH 44212.

HRO 500 (Nationa l, Reconditioned, 10/,76) ,
$ 1000. 51J2, $200 . KW M-I , 516F·I,312B,
$ 2 0 0. Jame5 W . C ra i\l, Box 615, Pmtsmoutn ,
NH 0 3S 01.

SELL: Palomar 3 kw pep Input Bdlvn. E xce l­
le nt cond it ion, $ 1 2 . D avid s<.nwartl, 1183
Soutneast St., Amherst , MA 01002.

SELL: Collins S line , $100. 32S-1 w itn power
supctv a n d 755·3. In e xce llent cond it ion. I
will pay snipping. Wanted: Comdel soeacn
processor. J ack Bo ne, KL7GKY, P.O. Box
93 4, Sitka, A laSka.

BAT TERIES : Small 67V "B" canoo/r c ,
$2.50 . Merc u ry 1.4 32V, UP tO$ I.OO, plU5
sh ipping; 400V A sso rted " B" and Mercury
$5 .00 p P D. J Llsaius, 11 6 O r Ion Rd., W.
Cdldwell , NJ 07006.

SELL: SB 303 wit h m anua lS $ 2 5 0 . H W 2 0 2
I'M T ra n sce ive r x t et s 94/94 5 2/52 2 5 /8 5
40/100 28/88 HWA-202·1 AC power 5Up·
ply, manualS, $225. Stdnley K a cz y m k i, 24
Milrvin Ave. , Unionda le, NY.
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Gift Horse
Bonanza!
You 'v e foll o.... ed the signs for veers . hut we're here to tell \'011 that there is
a POilY out there j lJs l ~ " ail ing for you . Hit ch your w agon to CQ's Gift
Horse (but don 't look in his mouth ) and cash in on our FREE CLASSI­
FI ED ADS.
CQ subscribers (":HI place ads in HA\t SHOP 0 11 :I noncom mercial basis
absolutelv FRE E. Heres your chance to buy . sell or "," ap your way int o
that ulti'llate sta tion or j ust pick up some vpeuding money . why spend 55
to sell a 5 10 item ~me .... here el-e when there isn't eno ugh room 10 des­
cribe the item ill rhe firvt place and about S ~ of the 55 j ust got's fo r you r
narne and addre.....
Jus, foli ow those hoof print.. Today and get III on the grea test deal ama teu r
radio has to offer .

r----------------------
I 14 e~n~~~.~~~=.. r :u' II Port Washinglon.N.Y.l1050 '" ' : I
I Please run th,s In the ne>tt I
I available issue o f CO , ---------- - - ---------------- I

I I
I I
I Name Z ip I
I A d d ress City State I
---------------------~

W ANTE D : Diagram, manual p IuS CW p itch
k nob lor na t ioa nl N C 1 0 5 . R, W. Rand a ll .
K6AR E, 12 63 L ake n u rst Rd. , Live r more, C A
94550.

WANTE D : R oller Co ils , H e lp ! ! ! B. Ri ce,
WA1 RFH, Goodi ng, R F D 2, Idah o 8 33 30 ,

DIGITAL MU L TIMET ER : Facto ry Heath
Model IM. 1202 , with m anual . SO lid State
"Vacum e tube M Ultimeter", $ 6 0.00. George
E. Clark, M.D., W6GAW. 1 14 1 L a C oron ill a
or.. S a n t a Barbra, CA 9 31 09 .

TRAD E O R SELL: Va lua b le COllec t ion 01
Mint U S Plate BlOCkS a n d Covers etso s c y ear
co llec t ion o f Famous Aut ographs. T ra de l or
gea r Or se ll . L.B. FU Qua, W4wa D . M a ple 5 1.
Bo " 6 , E d d yv ille , K Y 42038.

S ELL , Coll ins 15A4 Re ce ive r S N number
401 0 , e" celle nt condi lion, 4 Filter s, 4:1 ven­
ie r T u ni ng , $ 395 . aOb H y ne s, WB2 G PN .
23 06 Hartford D r., Glendora , NJ 011029.

A MECO C ON V ER T E R S , 50 , 1 4 4 ,2 2 0 , mhZ
w l ps, U5. A R C ·5 "mt rs 50 ,144,220 m hz
fa ne a nd mew, 25 w ts. , ant . rel lly s, $60.
R OM rt F. Voelker, 101 ·23 Lel/erts alvd . ,
Ri ch mond H ill ,NY 11419 .

WANT E O : H G .I OB VFO in working eeoe u ­
ion, unde ' $30 , T . Mydosn, WA2FWE, 9 9
Glan n Rd., Appalachin, NY 1 3 1 32 .

WA N TED: Millen number 606 12 Antenna
Brid '}t! a nd bOOk. Send condition lind p r ice
t o : L.O. McCOmb~ 22211 W. Sou thga te ,
Wnichi la, K S 61 2 11 .

SE LL , H...... lett Packllrd 200C Audio Osc. .
$35. 2 1 1 A SQ. Wav" Gen., 2 12 A P ulse G e n. ,
$ 15 eecn. V.A. B,own, PhD, 5 22 0 Carting·
f ord , Riverside, CA 92 504.

WAN T E D : Philmo'e 6V616L6 >t mt r . ciru
1950. N atioa nl SW'54 . G .W. Egber t , WOMMM,
11333 Tram o nto D ,., P llci l ic Palisades, CA
902 1 2 .

2_M ete, cry ' t a ls, $3.50 e ach , f a, all popu la ,
r igs. In stccw. Immed iate del ivery. Send cash
or m o ney orde r, we pay postage. R o li n D is­
tributor" P.O. B o" 4 36 , D u ne llen, N ,J.
0111112 .

C U STOM EMBROiDERED EMB L EM S, y o ur
design , low m in imu m , E m b le ms, Dep t. 10 ,
Littleton , New HampShire 0 35 61.

Rome Ham Fam ily Day J u n e 5 , 1 9 1 1 . Over
!> OOO SQuare Fee l 01 A ir Cond itione d Di S­
play Area . Everyone Wel co m e. For tntc, Wri t e
P.O. Bo" 721, R ome, NY 13 440 . Dea le , in­
Quire. In vite d .

FR E E C A T ALOG . C al culato r s, d i9ita l, tiler '
mome te rs , u ltr a ' 0 n icS, k iH , . Iobe ., ni ·cads,
L E D 'S , transisto rs, IC ' S , UniQue components.
Chan..y ' " 80x 2103 11, De nve" COlo. 11022 1.

Q UAD SPIDE RS as pe r a r l,C le on T , i·b a nd
QU ad in December 1916 C Q magazine, $ 12.95
p lu s $2.00 nand ling and snip p in g; W . R.
a r o w n. 20 6 Sylvan D rive, Ozark, AI., 3636 0 .

SE L L: 11 1 T MS Tristao T o w er , 354 H T, i""
Tower, 1 0 M ·!> 36 T.. I, .. " B..am. 2 0 M32 6 T .. I·
rex a e a m and Ham·M ROla lo, . Will se ll sec­
era le ly. S.A.S.E. f o r p ' ices and cetaus. F rllnk
Me lcher , 52 1 N . Wesl St., Anaheim, CA
9280 I , W6 C Y .

WA N T ED: All t y pes 01 H llm G ..ar which is in
900d condition and with bOOkS o . new en­
OUgh t o ge l P<l rU l o r , Mo.t ....anted are Ken·
wOOd T w in s A 's o. D·s. l 'm going t o ere.... the
whol.. lifes WAD On Ham R lldlo. Make it your
a ..s t offer l i, st! J oe L ..ai , WAI V JZ , 2 0 3 /3~ , .
H 0 1 .

A TLAS 2 I 0 )( and 200 PS Po r lable A .. Power
sup ply b rand new, still in tne bO~ . You pay
posta ge. $ 6 11 0 .0 0 l irm . Ken DieMI, 1 20 1 L o u ·
isa, R a y ville , LA 1 1269 .

RIG B UILD E R S · Send SASE lor li~t. H i Pow ·
e r gOOdieS. Ne w List. R . Mace, 11600 Skyline
Dr., LOS A n geles, CA 90046.

SE L L: Johnson Vik in g Valliant, $111. Vi l­
lian t II , $133 . Heath H W-2 2 A w /HP 13 A ,
$109 . Ha 2 M trans 9 0 wts, xtet-v t o A M·
FM, $ 39. Moto'ola 2 w ay "10 M "crv TOG· I,
$32. All w /bookS. R.E . Myers, K3HWL,
RD I , Oakview Drive, Meadvi lle, PA 16 3 35 .

TRAD E: E" cellen t Drake DC-4 f o r 2 M FM
handh eld . Wanted: Kenwood T S·7 00A and
libergla ss Quad a ntenna and n on w o r k ing
C oUins s-cree . F.H . Kauppi, Rt . I , Box 111,
G ilbe,t, MN 55141.

Wa nted : One m ill ion Q .S.L. ca rdS needed.
Send Q .S .L. ee ra s t o : Phil ip S leven Kur k·
la nd, 357 Ea,t 20 1 S t., A p I. I -F, aron", N Y
10 4511.

WA N TE D: G on io meler , 2 f i"ed co ilS, I r o ta t ­
able for L F a nd a ca receplio n u se , R.E.
L a mb, a ox 454. Lea ncer TX 11164 I.

W A N T ED, COll i n~ DL_I , M in t cond x. A lbert
H' u betz , W5Q EE, 5330 Meade rs L e n.. , Dal­
la., TX 1f> 11 9 .

WAN TED: aird 43 Wa ltmene, El..m ..nts. C .
Duva l. K1HWW, 33111 a,own lea , St.. r li ng
H gt s. , M ich 48011 .

WANTED : SPO T, DPOT , and C ross-ove r reo
lays wIN se oes conne c to's, a nd S P4 T a nd SP·
6 T c o e x sw itChes wIN connectors. Char les T .
H uth , 1233 I {2 W S tale St. , F remont . OH
.0420 .

WANTED : P,o p- P it ch ir o the , heavy d u ty ro­
tato" and F ,bergla ss pol..S for quad antenna.
Mike Wetze l, 11180 S he lbyv ill.. Rd. , Indian·
apOlis, IN 46259. 3 11 /8 62 -5 131.

WAN TE 0: Ba Ck issu..s 01 13 M agaz ine , Ma r ch
19 14 and Ma y 19 15. R _l . v aughan, W5 ARJ,
a03 H ele n Mati.. , K in gsvill.. , TX 111363.
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Herrman Co 66

New-Tronfcs 8

Ke nsco 64

CIR Industries Inc 21

WANTED • 8 "rker and Williamson H D V L
coils, ba5e and lin k. Bill Orr, EIMAC, 301
Industria l Way, San Car los, CA 94070.

WANTED: SB-610 in xlnt cond it ion with
manual. Se ll o r swap: Heathk it 10-12, 10-21 .
O'Scopes; IG~ 2 Gen. All GUd w ith manuals.
$ 12 5 . WB6SCQ, 7063 Del Rosa Ave.• San
B ernard i n o , CA92404.

LOOKI NG FOR old Lionel trains. Interested
only in "0" Gauge, excellent to l ik e-new con­
d ition . Primary interest i s locomotives prior
to 1952, but will consider complete sets or
more recent mouets, A m willing to buyout·
right for C<lSh or swap radio gear to meet your
needS. Wr ite Dick Cowan. WA2 L R O . c/o CQ
M <lgazine, or call 5 16~83-6200.

WANTED: All ied-A2516 ·Receiver. R"dio
Amateur: JOhn Savon is, WIDBS, 410 B lake
Rd., New Br itain. CT 06053 .

Sale: Atlas 210B complete with 110/220 V
AC ConSole. Excellent condition. $550 PP.
With mods (R .I.T., etc.j as per my Feb. CQ
article and latest f<lct ory uPd"tes. Great rig .
Only rea so n for sale is that am now in CN8
and CN8 will not issue license. Schultz.
K3EZ, Box "L". FPO N ew York 095H.

SELL: 4-1000 A used. $30 . Raytrack kw
plate tank coil for 80 &. 40 p lus kw Dand­
switch $ 16 . UTC S-50 kv e.t. 300 ma , new,
pick-up only. $75 . OZ.PAK small (2kw)$20.
R. Ross. 95 Norwood Ave.• Northport, NY
11768.

MAGAZINES FOR SALE : CQI73/QST/HAM
RADIO. i ssues at 20 cents each (including
USA shipping) f rom Lockheed Ham Club.
2814 Emp ire. Bu rbank. CA 91504. Send list
and check. Available issues and any ref u nd
due will be sent promptly.

FOR SALE, Heath HW.16 novice band trans­
mitter &. H G ·I OB VFO both in excellent con­
d ition - $ 140 .; Hall icrafters HA-I TO Keyer&.
Autronic Paddle to be SOld asa set on ly . $6 0 .
COllins KWM·2 wi th 516F2 Power Supp ly &.
Speaker. excellent condition · $ 6 5 0 .. Collins
PM_2 Portab le Power Supp ly _ $ 75 . ; Hammar.
l u nd SP-600 Receiver _ $ 100 . K411F, BOX
205. W inter Haven. FL 33880. (813) 324­
4 122.

WANTED ANTIQUE GLASS- L o oking for
o ld milkglass, purple Slag ca rmel and green­
t o w n. too. Tell me what you have _ I pay the
highest pr ices. Write , Jack SChneider, c/o
Cowan Publ ishing, 14 Vanderven ter Ave.•
Port Washington, LI NY 11050.

The book "CQ YL" has been updated a9ain
with " new supplement b ring ing the YLRL
Officers sect ion UP to date through 1977 . plus
a report on the 7th I n t ernat io n al YLRL Con.
ventaon held in Houston in June '76 . I f you
have a copy of "CQ YL" and wou ld like to
add the new supp lement (the pages are "Slot ­
t ed " so they can be i n se r t ed d irectly into the
bOOk'S spiral backbone) . drop a note with
YOUr request to author/publ isher W'5 RZJ,
Louisa Sando, Rio Grande Blvd., N.W. , Albu­
querque. N.M . 871 14 . Please enclose $1.00 to
cover cost of print ing and mailing. The one
and on ly book about YLs in h am radio. "CQ
YL" conta ins 23 chapters, over 600 photo_
graphS. O rder you r autographed copy. or a
gift copy, from W5 RZJ, $ 3 .5 0 , postpaid .

Medic"l: Any l icen 5ed amateur rad io operator
i n the med ical o r paramedical fie ld Should
join MARCO (Medical Radio Council). Con­
tact: Stan C arp, M.D., KI EEG. 44 Main St.•
Saugus, MA 01906, (617) 233-1234.

1, 73

13, 14

. . . . I 2• • •Hy-Gain .

Henry Rad io.

Internat ional Crystal Mfg. Co. . 10

Kenwood Cov. 11 , 2

MFJ .

Genave 11

Howtronics Corp 58

Palomar Engineers 72

Dentron. . . . . . . .5, 59, 71

Gregory Elect ron ics 20

Cambridge Kits 64

Eimac, Div. of Varian... Cov. IV

Barker & Williamson 66

Unardilla Rad iat ion .4

Tel rex 37
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14 Vanderventer Ave.
Port Washington, N.Y. 11050
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VHF Engineer ing.

Varian .

. . . . . . 40.41

Cov. IV

SELL: Zen ith "Transoceanic" . mint. $65.
Messiner deluxe signal shifter. A ll colis , $ 3 5 .
Jess W. Speer, W5SQJ, 1400 Mel rose Dr.,
Norman, OK 73069 .

WANTED : G lass antenna insulators , must De
in good condition for collection. Carge sizes
on ly,. Wan t ed : Swan MB·40 or MB_80 . top
shape on ly , p lease send descr;p. A.M. Kas­
evich. WICDC, 43 Dover Rd•• Manchester, CT
06040 .

SELL: QST Jan. 1952 to Dec. 1975, $6 0 or
best offer p l u s shipping. E.W. Thatcher.
K 6 E C , 3803 Liggett Drive, San Diego CA
9 2 I 06 . '
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Unarco-Rohn
"

AT ROHN YOU GET THE BEST

CHANGE, ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND.

If you have a Rohn 25G
Tower, you can convert it to
a Fold-over by simply using
a conversion kit. Or, buy an
inexpensive standard Rohn
25G tower now and convert
to a Fold-over later.

Rohn Fold-overs allow you to
work completely on the
ground when install ing or
serv ici ng antennas or rotors.
This eliminates the fear of
c li mbing and work ing at
he ights. Use th e tower that
reduces the need to climb.
When you need to "get at "
your antenna ... just turn
the handle and there it is.
Rohn Fold-overs offer un­
beatable utility.

Yes! You can convert to a
Fold-over. Check with your
distributor for a kit now and
keep your feet on the ground.

\ \

How You

Can Convert
Your Rohn

\\\25G Tower to a \

FOLD-OVER

Awards (from page 68) .

necessary. Most ac tive White Rose
Stations (5 points each)- Richard
G4DZI, Diana, G4EZI, Sidney G3ZBA,
Evan, G4DWD, Bill G4FLF, tvor G3­
KWT, Tony G4DXA, Harry G4EZS,
Dave G4EZX, Angus G4ESS, Dick
G3LKK, Mike G4ECZ and Alan G3·
MJT.
1977 Cape Town Feslival Award :
Available to all l icensed amateurs
for contacts during the period of
0000 SAST 2nd April 1977 to 2400
SAST 30th Apr il 1977 (2200 GMT 1
April -2200 GMT 30 Apri l) , ZS sta­
tions requi red to work ZSl CTF or
ZS1CTM plus 10 other ZS1 stations.
OX stations required to work ZS1 ­
CTF or ZS1 CTH plus 2 other ZS1
stations. OSL cards not required for
th is Award . Submit an extract of yo ur
log cert if ied by ei ther your local
awards manager, or two licensed
amateu rs. Any mode or combination
of modes may be used. Any band o r
combination of band s may be used.
Crosing date for applications is 31
July 1977. The fee for the Award is
SA Rand 1-00 or U.S, $2.00. Send
applications and fee to : Derek Siegel,
ZS1DP, SARL CT Branch, P.O. Box
5100, Cape Town, 8000, South Africa.

Notes
For County Hunting, OSL Manager

for CT10Z is WA1UVX via the W6­
CCM OSL Bureau.

Donald E. Birch, All Counties '::-54 ,
dated 4-1-71 with Story and photo
CO April 1970, is now K7NN, ex­
K7NEO.

A nice lette r f rom Bill Todd, K4­
ISE (All Count ies #46 with Story &
photographs in CO November '68).
He has ret ired (?) and is now run­
ning the Space Coast KOA Kamp­
grounds at 820 Barnes Btvd ., Rock­
ledge, Florida 32955. Bill sends
along his best to All.

Don't forget to make plans for the
MARAC-ICHN 1977 Convention June
30, through Ju ly 3 at the Holiday Inn
(downtown) in Rochester, Minnesota.
All County Hunters are we lcome, you
do NOT have to be a member of
MARAC. All details may be obta ined
from Bob Hanson, WOKMH, 9 Hill ­
side Cou rt , North fi eld . Minnesota
55057.

And please don't forge t to write
and te ll me-How was you r month?

73, Ed., W2GT

CO for Pennies A Day • . .
That's righ t for about 2c a day you can
subscribe to CO. At $7.50 a year you
will be amazed at how much CO can
add to your knowled ge and enjoyment
of Amateur Rad io.



Filament Voltage: Why It Is What
It Is (from page 39)

The " Dry Baltery" Tubes
When dry cells were used for the filament supply,

a greater voltage variation existed between new
and discharged cells than between the charge and
discharge conditions of a wet cell battery. In addi ­
tion, a low value of filament current was important
for long battery life. As a result, battery filaments
were often operated in series and the filaments of
such tubes were sometimes rated by curren t, rather
than by voltage.

The earliest dry cell tube to be used to any extent
was the N tube, manufactured by Western Electric
Co. It was designed for operation through a filament
voltage range of 0.85 to 1.1 volts, the recommended
maximum current being Y4 ampere. With the forma­
tion of RCA, the WD-11 was marketed, designed for
operation from one dry cell. This was fo llowed by
the UV-199, designed for operation from three dry
cells in series.

A.C. Operated Filaments
In operating the filament of a tube from a.c.. t he

prime concern is to achieve a low hum level, which
is obtained by operating the tube at the proper ratio
between filament current and voltage. The filament
hum due to electrostatic disturbance is in opposite
phase from that due to electromagnetic disturbance
so it is possible to achieve minimum hum by achiev­
ing the proper voltage/current ratio in the filament:
about 1.5 volts.

In general , a filament voltage below 1.0 is im­
practical, as fractional turns are requi red on the
power transformer to obtain an accu rate vo ltage.
A voltage of 1.5 was finally chosen as an acceptab le
compromise, as used in the type 26 tube.

Filament voltage for tubes operating at a higher
signal level was not so critical as with respect to
hum and voltages of 2.5 and 7.5 were chosen for the
type 45 and 50.

The Heater-Type Tube
When an indirectly heated cathode is used, the

hum factor is not as pronounced as with the di rectly
heated filament and due to geometric design of the
tube a voltage range of 1.5 to 5 cou ld be used. A
voltage of 2.5 was fina lly chosen and sta ndard ized
for the type 27 and later tubes of this famil y.

Power Tubes
The use of an 8 volt lead storage battery fo r trans­

mitting equipment during the War determined the
filament voltage of power tubes used by the Signal
Corps. The first standardized tube was the CW-931
manufactured by the Western Electric Co. which
operated at a filament voltage of 6.5 to 7.0. The

80 • co • May, 1977

military version of this tube was the Signal Corps
VT-2. The Navy CG-1162 (Signal Corps type VT-14)
was manufactured by the General Elec tric Co. and
operated at a filament voltage of 7.5. Th is voltage
was perpetuated by RCA with the introduction of
the UV-202 in 1921.

The " 50 Walt" Tube
The filament voltage of the so-called "50 watt"

tube was determined by the use of a six ce ll, 12 volt
lead storage battery in U.S. Navy aircraft. Such a
battery has a terminal vo ltage of 10.8 vo lts when
d ischarged. A 10 volt fi lament was incorporated in
the CW-1818 manufactured by Western Electric Co.
and in the CG-1444 manufactured by the General
Electr ic Co. The use of the 10 vol t filament was con­
tinued by RCA with the int roduction of the UV-203
in 1921.

Higher Power Transmitting Tubes
During the War, the U.S. Navy used a CG-916

high power tube manufactured by the General Elec­
tric Co. for operation from a 24 vo lt lead storage
battery. The fil ament had a very short life and when
RCA initi ated a post-war line of power tubes, the
24 volt fi lam ent was rejected. In 1921 , 11 volts was
a standard for sign·lighting lamps, and transformers
for this voltage were readily obtainable. This minor
facto r determined the choice of filament vo ltage for
tubes of the 204A category. With the development
of higher power tubes in later years, multiples of
this voltage (22 and 33) were used.

Source Material
Data for thi s artic le was obtained from, " Stan­

dardization in Radio Vacuum Tube Field," W. C.
White, Proceed ings of the I.R.E., Vo lume 18, Num­
ber 3, March, 1930. •

CQ Reviews: The Heathkit HW-8
QRP Transceiver (from page 37)

about $320, and the HW-8 at about $130. In each
instance, the buyer will get a unit worth every cent
of the investment. I look forward to many hours of
enjoyment with th is transceiver, and highly recom­
mend it '. It is a pleasure to operate, and Heath de­
serves applause for producing it.

HWA-7-1 Power Supply
The HWA-7-1 power supply designed to powe r

the HW-8 produces ta.svoc at 600ma, and is ade­
quate fo r the task. Regulat ion is rather poor (3%
no-load to 600ma), but output is we ll-filtered and it
powered the HW-8 adequately. Other low-p rice
supplies currently on the market will do as well or
better. •

lQRPp Calling Frequencies: 3540, 7040. 14065, 21040,
28040 kHz usually produce other QRPp stations for 2­
way QSO's with low power.
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YEARS AHEAD WITH YAESUI

YOUR DREAM STATION COME TRUE!

•• •• ••
YAESU FT-301D, FT-301, FT-301SD, or FT-301S Transceivers and

Accessories - 40 or 200 watts P.E.P. - L.E.D. Digital or Dial Readout

• FP-301 0 AC Supply/Speaker/Digital CIock/AutomalicCW 1.0. • FT-301 0 Transceiver, Diqital AeadouUAIl
Sol id Stale/Broadbanded, No Tuning or Loading/160 Ihru 10 MeIers/Ali Modes, USB, LSB, FSK, CWo& AM/
200 Watts PEP Input . FV-301 VFO, Split Frequency or Crystal Contrall1 KHz Readout . VO-3Dl Monitor
Scope/All Mode Monitoring/Range 1.8 to 54 MHzlTwo-Tone 1800-1900 Hz Generator.

AND, MORE YAESU PRODUCTS YOU CAN COUNT ON I

SEE YOUR AUTHORIZED YAESU DEALER NOW AND GET
OUR NEW 1977 FULL LINE AMATEUR RADIO CATALOG

YC·500 SERIES COUNTERS

YC-500E Accuracy 0.02 PPM, YC-5OOS, 1 PPM,
YC·500J, 10 PPM/6 Display Digits/Readout Range
10 Hz to 500 MHz/ AC Operation Stepped from 100 to
234 VAC , DC, 12 to 14.5 VDC. Professional
Instruments at Amateur Prices!

Yaesu Electronics Corp., 15954 Downey Ave.,
Paramount, CA 90723. (213) 633-4007

Eastern service Ctr., 613 Redna Terrace
Cincinnati, OH 45215 • (513) 772-1500

377

YC-600 DIGITAL DISPLAY FOR 101 & 401 SERIES

YC·601 Displays Transmit and Receive Frequencies
on Bright Green Digital Display Tubes/Covers 1.8 to
30 MHz with WWV·JJy Position/Plugs into 101 or
401 Series/Cable Supplied .

era ro.
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