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roBias
an ed itorial

"If We're So Darn Smart, W h y Aren' t We Ric h? "

•

Times were when amateur radio
publications prided themselves, if not
lauded their individuality. with regard
to audience appeal. Audience appeal
happens to be you. Who reads what
magazine or which magazine appeals
to which segment of amateur radio
became the basis of selling advertis­
ing and of boosting ci rcu lat ion. In
truth, however, we all compete in one
way or another for the same markel ,
which again is you. Therefore, you are
very important to all of us.

For a long time in fact, the four (and
now five) amateur magazines were
slereotypically cataqortzed as to their
readership, and editorial bias or direc­
tion. CQ had the DX and operating cor­
ner of the "market " with achievement
awards, contests. DXpedition articles,
propagation info and the like. wnat­
ever technical information we printed
or construction material we presented
carried very l ittle last ing impression or
" image" . We were (and st ill are, I am
proud to say) the embodiment of the
active amateur. We support the ama­
teur community with columns, con­
tests and awards for the pure enjoy­
ment of doing and achieving. In fact,
we also supported unpopular causes
(at the time) which now are mainstays
and read ily accepted parts of amateur
radio, such as the Novice license
(when the AAAL fought it), the OSCAA
program, continued coverage of AnY,
slow and fast scan TV, and I believe we
were the first magazine to cover
coherent c.w. But that's another story.

So, up until recently things were
relegated to stereotypes. OST had its
membership with the magazine thrown
in. They didn 't even acknowledge that
CO existed. We were never footnoted
in areas which might have added to the
readers' insight into an article. Our
contests were never listed in their
calendar of events. I'm glad to say that
these conditions have changed some­
what over the recent few years. We are
actually footnoted where applicable
and our contests are now listed. May-
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be in time to come, they'll even include
our rules in the listings as we have
always done for them. This change in
their attitude is a direct result of
pressure from you, the readers, who
wrote in and complained. OST as a
magazine concerns itself mainly with
membership business as management
sees it. CO did not amount to a hi ll of
beans as far as they were concerned;
whatever we had ... they had better.
In recent months, however, one thing
has cropped up ever so silently that
puts a fly in that ointment.

Our DX Contest, the world's biggest
and best (thanks to you), has consts­
tently outdrawn theirs. lt's sort of em­
barrassing when the biggest organiza­
tion (of which I am a life member) can­
not get their act off the ground. Now it
appears that they mean to do battle
with us and the CO Contest. The new
rules are almost a carbon copy of our
rules; even the wording is remarkably
identical in parts. If you can't beat 'em,
join 'em. We were smart enough with
your help to make ours the best in the
world. I guess I shouldn't be too upset
if they want to copy it. At least give us
the courtesy of acknowledging the
source. The " Not Invented Here" at­
titude has gone on long past its time.

Our mutual friend Wayne had written
early on in 73 that he didn't like the col­
umn format and would leave that to
CO along with all the DX and contests
and awards. Well lately, if my eyes
don't deceive me, he seems to have
lots of co lumns, some sort of awards
program started and is getti ng into
contests. Thanks for the endorsement
Wayne; we obviously must be doing
something right for you to copy us.
Maybe I should start writ ing about ski ·
ing in Aspen, horseback riding and
sports cars?

Ham Radio was locked into a techni­
cal format, and not a bad one at that,
so HRH was started. I don't know if the
intent or premise was to garner some
of our " share" of the market , but it

sure looked like it when the first
several issues had a Propagation col­
umn which more than paraphrased
ours, including one illustration very
similar to one of W3ASK's coincident­
ly having the same error. It seems that
they are going through some further
changes with the addition of a few
more colum ns. Sounds fa miliar,
doesn't it?

Basically I think it's a terrif ic affir­
mation that all of those people think
enough of CO and its readers to want
to copy us. I know that some of our
columnists and contest people are
irked at these moves which they feel
are out-and-out attempts to capitalize
on their long and hard work, but it's
really a compliment to their work and
their results.

Whi le I'm not about to retaliate by
devoting entire issues to mfcroproces­
sors, computer technology or SCM
notes and CO Happenings, we wi ll
probably branch out in turn to auq­
ment CO with some mater ial previous­
ly held sacrosanct by our journalistic
brethern.

If any of you ever had doubts as to
our intent to phase out or discontinue
any of our programs, this should once
and lor all dtspen them. We have no in­
tention, nor did we ever have, of not
supporting them to the fullest. In fact ,
if you check John Attaway's OX Col­
umn this month you will find that we
listened and acted upon your sugges­
tions for the Five Band WAZ.. Award.
Should the need arise, and it looks like
it might, we are even preparing for the
contingency of Eight Band WAZ... We
have the wi ll , and most of all the abili ty
that experience brings, to make all of
these things come true.

You're not simply a "share" of the
market to be vied for or a commodity
viewed as sheep, easily led or dis­
tracted. It may be a ' nice feeling or
complimentary to recognize at long
last that these other people admit you
exist or in some token fashion try to
cater to you. 11 seems that through

SAY YOU SAW IT IN CO



THE OMNI SYSTEM - tools of the trade for serious
OX operators. contes ter s , traffic . nets, or just rag
c h ewing - designed t o give you the o per a ting edge.

S im ply S uper. The keynote of a Ten-Tee OMNI is simplidty o f
o peration combined with super performance. No tricky con­
trols, no distracting readings. no fussy adjustments. Your
operating is pure enjoyment. unhampered by complexity.
enhanced by features that are meaningful . advanced by optio ns
that are realistic.

Instant Band Cha nge-to catch the openings. Just flip the
bandswitch, no tuning the transmitter. A co nvenie nce originated
by Ten-Tee in modern transceivers.

Full Break-In-c- for CW with perfect liming. for a real
conversation in code. And slow break-in al the flip of a switch to
suit band conditions o r quiet mobile operation.

Ultra Selectivity-to fi t any band condition. Standard 2.4
kHz s..pole crystal ladder filter for normal reception; optional
1.8 kHz filter ($55) opera tes in series with the 2 .4 kHz filter to
transform an unreadable signal in heavy QRM into one that gets
the message through; o ptional 0 _5 kHz 8 -poIe filter ($55)
provides steep. deep skirts to the CW passband window to cut
out even those strong adjacent signals; standard ISO Hz CW
a ctive audio filters have three ranges (450. 300, 15 0 Hz) for
further attenuation of adjacent signals and band noise.

Variable Notch Filter-to eliminate interfering carriers a nd
CW signals. Atte nua tion Is more than 8 "S" units (over 5 0 d B).

Six-Function Separate VFO - for complete versatility in
working OX. Independent transmit and receive Irequenctes with
OMNI; reversible at the lauch of a button for full monitoring of
the action. Even allows simultaneous reception on both VFO
and OMNI with transmission on either. LEOs show status. An
op tional operating bargain at $139.

Speech Processor and Microphone - to extend your operat­
ing range under adverse conditions by increasing average
envelope power without derating the OMNI power bmils and
with minimum distortion. Model 234 is a true RF processor,
model 214 is a peak-free conde nser microphone. An o ptional
system for o pti mum speech energy; 234 is $ 124. 214 is $39.

Electronic Keyer- key to perfect Cw. Styled to match
OMNI; self-completing; dit and dah memories with individual
defeat swt tches: automatic variable Weighting; adjustable
magnetic paddle return; and more for just $85.

Matching Powe r Supply- to completely power the OMNI
sys te m. Regulated, over-current p rotected, switched from
OMNI or front panel, and only $ 139.

Plus All These Famous Standard Features of OMNI- AII
Solid-Sta te , 16 0- 10 Meters, Buill-In VOX and PTT. Dual-Range
Receiver Offset Tuning, Wide Overload Capabilities. Adjustable
Sidetone Tone and Level, Exceptional Sensitivity, 200 Watts
Input. Adjustable ALC. 100% Duty Cycle. Phone Patch
Interface Jacks. Zero-Beat Switch. " S"/S WR Meter, Dual
Speakers. Plug-In Circuit Boards, Complete Shielding. Rigid
light-Weight Aluminum Construction. Comfortable Operating
Size (S:rc '1l x 14%"w x 14"d ).

Model 545 Series B OMN I·A (a nalog transceiver) $ 949

Model 546 Series B OMN I·D (digital transceiver) $1119

Get The Operating Edge - Get The OMNI System. See
your Ten-Tee dealer or write for full details.

'1i:ll~EN-TEC ,~C,' 117[¥IUVllU.Tfllllusn n ..2
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TEN·TEC. HF equipment supplier to
Winter Olympics Radio Amateur Network (WO RAN)
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you, our readers and supportera, we
have built up a pretty valuable
package, worthy o f some explo itation.

Well, as the title question asks. " If
we're so darn smart, why aren't we
rich?" Simply put, th is isn't the kind of
business that'll make you rich (after
taxes that is ... unless you don't have
to pay them). What keeps us all going
are subscribers and advertisers and
how many of each. OUf activities grow
in relation to your participation and ln­
vofvement, but as the others will find
out, it doesn't help pay for them, not
directly that Is. What helps pay for
them are more subscribers and more
advertisers.

So, while we are not rushing to fo­
ment a c irculation war or to pit adver­
tiser against publication, we are taking
up the CO Standard to demonstrate
that CO does have a lot to offer both
readers and advertisers. If you like CO,
tell your friends about us. Ask them to
subscribe. Your direct support is quite
important. Tell our advertisers when
you buy their products or ask for infor­
mation that you saw in their ads in CO.
" Say you saw it in CO" has become
our byword and I hope it will become
yours.

Remember that CO does sponsor
the best contests in amateur radio, the
best and most comprehensi ve

achievement award programs in
amateur radio, the fullest information
on specialty interests in amateur radio
and the most operating enhancement
art ic les to be found anywhere. In fact,
CO is the only amateur publ ication to
offer its subscribers free use o f the
c lassif ied section. 73 doesn't consider
having a classified section at all is
worthwhile. So if anyone out there has
to ask what has CQ done for them late­
ly, they haven' t been reading CO. If you
wan t to know what we're going to do
for you tomorrow, you'll have to buy it
to find out.

73, Alan, K2EEK

•nounclng
• 60 Years of Operettnq - A banquet
wi ll be held March 22 10 honor Dusty
Dunn, waco, for having been an
amateur for 60 years. It is to be held at
the Stephenson Cl ub, Cl awson,
Michigan, with cash bar at 6:30 p.m.
and dinner at 7:30 p.m. $12.50 per per­
son. Deadline fo r reservations is
March 12. Tickets may be obtained
from Charles Master, W80U, Box 294,
Clawson, Ml 48017, or ca lI (313)
646-3367. Please make out checks to
Charles Mast er. Talk-in on 146.55.
Bring your a Sl card, or mai l it to Box
294.

• Penn Wireless Assn. Inc.Tradefest
'80 will be held Sunday April 13 at the
National Guard Armory, Southampton
Rd. & Roosevelt Blvd. (Rte 1), one-half
mile south o f the Penna. Turnpike ex it
#28. Seller's space 6 ' x 8 ' $5. Bring
tables. General admlsion $3. Prizes,
refreshments, rest area, d isplays and
surprises. Talk-in on 146.715 and .52.
Contact: Robert l. Daut Jr., WB3KRV,
P.O. Box 734, Langhorne, Penna.
19047.

• Flea Mar1r;et . The Delaware Valley
Radio Association , W2Z0, assisted by
the Lawrencevi lle Amateur Repeater
Group, will hold their annual flea
market on Sunday, April 20 from 8 a.m.
to 4 p.m., at the New Jersey National
Guard 112th Field Artillery Armory, Eg­
gerts Crossing Road, in Lawrence
Township. Advance registration is
$2.00, or $2.50 at the gate. Adequate in­
door and outdoor flea market area.
Sellers are asked to provide their own
tables. Do or prizes , raff les ,
refreshments, and FCC examinations
will be provided. Tajk-in on 146.52,
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146.07-67, and 147.84-24. For further in­
formation and reservations, write:
D.V.R.A., P.O. Box 7024, West Trenton,
NJ 08628.

• Met rop lex - The New York City
metropol it an area has one of the most
sophisticated systems of inter-li nked
repeaters In the United States.
Metrop lex was conceived in January
1978 by K2KlN and WB2MGM 10
establish repeaters on atl al located
FCC frequenc ies, using al l available
modes, to provide 24·hour emergency
communicat ions and to provide a
forum for east coast and world wide
(via 10 meter-link) amateur radio
operators. All f requenc ies are coor­
dinated by T·SAAC and the FCC.
Autopatch facilities are completely
computerized and are part o f a large
long-dis tance network. Club meetings
are held the second Wednesday each
month at 8 p.m. at Firehouse No.4,
Fort lee, New Jersey. listen to
Metroplex FM everywhere on 29.640
MHz. (29.540 1n) and on 145.45
(144.850), 223.720, 443.950, or write
P.O. Box 237, leonia, NJ 07605 lor
more information . Club Phone
2011592-1579.

• Winter Olympic CSL Cards - The
amateurs of Franklin County, NY wi ll
be distributing special 1980 Winter
Olympic CSl cards to each of their
contacts for the period before, during,
and after the Olympics which are be·
ing held in Lake Placid, NY. (Franklin
County annexes the county in wh ich
Lake Placid is located.) The cards con­
tain the primary Olympic logo, the
Franklin County seal, and the standard
OSl inlormation. The Franklin County

legislatures both printed and paid for
the cards. Anyone who wou ld like
more Information about the cards may
contact Shawn D. McGovern, KA2BSC,
117 Webster Street, Malone, NY 12953.

• Fourth Annua l Hamboree - The 3900
Club, Sooland Repeater Assoc iation is
sponsoring their 4th Annual Hamboree
on Saturday, March 29 at The Oasis­
Sioux City Airport. Entertainment, ex­
hibitors, f lea market, technical pro­
grams (In the afternoon), d inner ban­
quet, ARRl forum, C.W. Contest,
Novi ce meeting. Bring your surplus
ham gear to the flea market. Tables
may be reserved fo r $2.00 (contact AI
Smith, W0PEX, 3529 Douglas, Sioux
City, IA). Write for advance tickets and
motel reservat ions to loren Barbee,
WB0YOW, 1518 W. 30th , Sioux City, IA
51103. Advance registration including
banquet, $6.75. At Ihe door, $7.75.
Hamboree only (no dinner) $2.00.

• Ama teur Rad io Public Service
Association Hamfest - The Amateur
Radio Public Service Association will
be sponsoring their annual Hamfest
Sunday, March 23 at Glen Oaks Oom­
munity College, Shimmel Road , Oen­
trevi lle, Michigan. Doors open at 7:00
a.m. Tickets may be purchased in ad­
vance or at the door for admission
and door prizes. Donation in advance
$1.50 and at the door $2.00. Table
reservations $2.00 per full table. Talk­
in on 146-66106 or 146.52. For further
information and table reservations
contact : KABEGJ Sharon Tilbury, 607
Oak St., Three Rivers, Mich 49093,
phone (616) 273-6301 ; or WDBRGR
Dave McClain, 13926 Riverside Drive,
Constantine, Mich 49042, phone (616)
435·7422.
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lTlulti-band mufti-frequency HF communications antennas
one half the length of conventional antennae

high performance and maximum efficiency
lowest cost/highest performance antenna available
fully assembled and pre-tuned ready for installation

***NEW***
Available Only from MOR·GAIN Two Models

Specifically Designed for the Novice/Technician Operator.
All of the Features and Performance of the RegUlar

MOR-GAIN HD Dipoles but Optimized for the
Operating Requirements of the Novice/Technician
Licen•••• See Below for Specifications and Price••

• There is no better antenna at any price . . . W9O/0 el had a Mor·Gain antenna and liked it extremely well K4JMR
- The antenna has worked out well with very good reports . , . W2TVK _ / can only give glowing reports about it WA 2/RN
- / have used the~ fine antennas before and Set no reason to change now . . . W6BF e l t has gil'en me excellent tervice and
resulu . . . W6 CZS - / believe / ha~e "soid " your antenna to almost every ham / have talked to . . , W4AHN _ Its performance
here far surpasses any other antenna that / have had , , . WA 5GGS e For several yeert / havt used the .'.ror-Gain and have been
very satisfied , .. K2TSD - A m letting everybody know that it has been doing a good job for me . . . V£2VW _ The antenna is
performing juu bellutifully " W8 WDZ j6 - My 7540 has performed beautifully and I'm very happy with it . . . WB8DMB
- Another chap said he had also used it and that it was the greatest . . . W4NSP _ / do not htsilate to recommend the anUnnas
to others . . . KOSPR e l heerd a ham extolling the virtues of your anttnna . . . WBOPTM _ / worked a station /au night and
the Mar·Gain was doing quite a job for him . . . WAJTCV

MOR ,GAIN HO DIPOLES . .. e oee h,all
the len9t n of convention"l h,,"_w"ve di­
POles. - Mult i-D"nd, Multi·frequency _
MiI~jmum eff iciency _ no t rilPS, loadin9
COilS, or stubs. Fu lly assembled and pre_
tu ned · no measu ring. no cutt ing. _ All
weilther rat ed· I K W AM, 2,5 KW c w or
PEP SSB. _ Prov en perform "nce _ more
Inan 15 ,000 nave bee n de rl vere<:l. _ Per ·
mils use of tne full ceeeb mues of t oday's
5·ban<:l "cvr s. e One feed line for operat ion
on all bands. e Lo west costfDeneli t "nten­
n. on t he m" rke t to<:l"y. _ Fnt QSV • no
fee<:ll ine switching. e H ighest performilnce
fo r the Novice " 5 well as the e"tr,,·c lil5S cc.
- S T " nd HD models "re furniShed with
crimp/!IOI<:ler lu9S for Ir"nsmiuion line
connection. - HD/A models "re furnished
with fem"le ooa" connector whicn m"tes
with SUlldard PL-259 m"te Clble I;onnec­
lor. _ Designed for low hei9ht ;nst" lI" t io n,
20-. 0 feet. - 50 onm feecl point imped·
" nl;. on illi banel s. _ 75-( 00' mOdelS ilre
f"ct ory tuned for re!lOn.anl;. ilt 1950 kHZ :
75- (" " , HD (SIPI mode" - 1l00 kHZ., ao­
(""I models ·1650 kHz.

EXCLUSIVE
66 FOOT, 75-10

METER DIPOLES

• May be II/stalled as inverted vee with ncgti­
gable efferl 01/ performance, • Fabricated
[rom Iu"gh,s!rm Kth 40% oopperweld wire ·
over 500 pound breaking strength. - Stainless
ucet hardware, - Completely assembled aml
pre-tu ned. No CUI fll1Kor measuring necessary .
- l-ycar limilC'd warrallty. - Patented linear
phase loading principle eliminates need for
traps, loadillK roils or stubs. • EngineerillK de­
sip! end manufacturing is backed by our more
than J5 years experience - Profn sio llal grade
Jesipl . A mateur models are identical 10 thoSt.'
we produce for commerciallmdustnal systems
• So antenna tUller required far operation
within stated spectftcettons: - Re.tuneabte by
the llSt'r to occomodatc site proximity effects

MODEL BAND LENGTH PRICE
(M-. . ..l (fM"

40 20HD 40/20 J6 $!>8.25
40·20 HDIA 40/10 ae $6 350
75 10 HO 75/40/201 15/ tO 66 $9425
/5 10HO/A 751 40/201151 10 66 $99.50
75 10 HDlSPI 15140/20/ 151 10 66 $942S
75 10HDISPlA 75/401201151 10 66 $99.50
15,20 HD 15/40120 66 sa025
7520 HOIA 75140120 66 sa5,50
75,20 HO(SP) 15140/20 66 sa025
7520 HO(SPIA 75140120 66 sa 5.50
7540 HD 15140 66 $68.00
7540 HD/A 75140 66 $13.25
7540 HDlSPI 15140 66 see 00
15·40 HDlSP)A 15140 66 $1325
80 10HD 80140/20/t5/tO 69 59850
80 10HO/A 801~/201 1 5/ t O 69 $103 15
ao.l0HDCNTI 80140:20/15ItO 69 S98!>O
IlQ.I0HDINTI,a, SO/40/20115ItO 69 $t03.75
Illl40HO 8O.'40lt5 69 512 00
aoilOHOIA 80 /40lt5 69 S77 2'S
S040HOINTI 8O.'40/t5 69 $ 72 00
ao40HOtNTlA 8 01 40115 69 $77 2'S
P1nlle Incl ude $2.1 5 for Shi ppi ng
lind In_uril nl;",

BankAmericard , Visa, and
Mastercharge are available,

•

Mor-Ga in

2200 C South 41h Street
P.O. Box 329 C

Leavenwor th, Kansas 66048
(913)682-J I42

~onday . Friday : 9AM · SPM CST

Please write for fully descrip tive 5 page brochure , Contact your favorite dealer or order direct from Mor-Gain ,

NOVICE LICENSE O PERATION , The MOR ·GAIN HD Dipole is the ideal an tenna for t he oew or Novice opera tor- As the Novice pt"ogresses
10 higher license cresses, he can easily re-tune t he HD Dipole t o the new frequ encies o f his higher fr equenc;y privileges. The HD Dipole is Ihus
a one-time investment . HD Dipoles a re avai lable for a ll Novice fr equencies.

LEAST CO ST. DOllar for do llar, the HD dipoles are t he highest per - LIMITEO REAL ESTATE . Wh ere rea l est a te for an tenna installa-
tormeoce, least cost mulli-bal"ld anlennas on me marke t today. For tion is limi ted. the HD d ipole is the ideal solution. Operation on 801
example: the 5·band 75 ·10 HO d ioole costs less than $20 ,00 per 75/40 mete rs is now possible since the HD d ipole is only half t he
beod . an unbealable low con . length o f a conventio na l half ,w""e dipole , Fo r all a roul"ld o peration,

t he H D d ipole w ill o u t perform an y trap loaded horizonta l o r ver tica l
d ipole.
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Dept.012-632 Benton HOfbor. MI 45022

Please send me your latest catalog.
I am not currently receiving your catalogs.

FREE Healhkil CalalogI
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Address _

I City --------------
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Look around your shack. Need a Remote Coax
Switch. VHF or UHF Dual Wattmeter. a linear
or a new rig? Heath has kits loaded. with the
latest state-of-the-art circuitry and qua lity
features at a price you can afford. You can get
into Ham Radio or upgrade yow Amateur classi­
fication with Heath Self-Instruction Programs
that make your progression fa ster and easier.
See what Heath can offer you in our latest Free
catalog. Send the coupon or visit a Heathkit
Electronic Center" near you. If coupon is missing
write: Hea th Company, De pt. 012-632.
Benton Ha rbor. MI 49022.
' Un its 01Veritechnology Electronics Corporation.
Consult telephone d irectory while pages lor uecreat store.

The colorful. new. Free.
104-page Heathkit catalog features
a complete line of Amateur Radio gear

Heath



W3RJ shows us how to provide full break-in and
improve the keying to turn these two Drake units
into a super contest machine.

Full Break·ln With
The Drake T4XC·R4

Using The Vacuum Relay
QSK

BY RICH ARD KLiN MAN", W3RJ

The OSK box of W3RJ. This unit has been described in previous issues of CO.
Check the references at the conclusion of the article tor specific issues and

dates. The box itself is 8 " x 6 · x 3'/1 " and is a Bud CU-2109A Minibox.

I n a series of previous articles I
described a vacuum relay break-in, or
aSK, system, its station interconnec­
tion, and the modifications to several
transmitters necessary to achieve
aSK.' ·M Although the concepts are
spelled out in these articles, many
local Drake enthusiasts encouraged
me to work out the details for the
Drake T4XC-R4C combination. This
note is a summary of the procedure I
used to incorporate QSK with this

oRO " Flint Hill Rd. , Coopersburg, PA
18036

,_.' ,_ .

R...'_I."""',' .....
..... ' do_u

rad io. Anyone considering running
break-in with the Drake should careful ­
ly review the previous articles which
lay the groundwork for these simple
modifications.

If you are reading this note for
general information and own a T4X,
please take note. In this article I de­
scribe how to modify the c.w. keying
wave shape of the T4X to eliminate the
stock overly hard keying characteris­
tics. The two additional capacitors
needed to correct the " thumpy" key­
ing are very simple to install , so please
try them. Your neighboring amateur

~m_
_,0..,........... ,....

. ...""1 ..-

....._-

A.._~ . ..... _ ....

"'_ SSi VO~ _ ....

I1 0<1'......1,... .-·..... _G

friends will appreciate the five minutes
work involved.

Break·ln with the T4XC·R4C
The constraints on modification of

the transmitter are unchanged from
my previous efforts, namely (1) the
ability to return to " factory" operation
without having to re-modtty the equip­
ment when the aSK is not being used,
(2) minimum modification to the trans­
mitter, and (3) absolutely no mech­
anical modification to reduce resale
value. Modification of the Drake was
simpler than either the Collins or
Heath, but there was one complication
which was, nevertheless, easily over­
come. As delivered from Drake, all
necessary low level stages in the
transmitter are keyed thereby eli min­
ating the main "backwave''. The final
amplifier screen supply line is broken
for keying 01 these tubes to eliminate
idling cu rrent during key-up. Mech­
anical modification of the transmitter
consists of adding four phono jacks in
existing spare V.. • holes provided on
the rear panel. These jacks are con­
nected to (a) the screen supply
voltage, (b) the final amplifier screen
grid connection, (c) the pusb-to-tetk,
PTI, line, and (d) the transmitter PTO
lamp grounding switch connection.

As with the Collins and Heath, the
carrier osci llator produces a low level
" backwave" signal when the trans­
ceive cables are connected in c.w. The
"injection" cable provides the
spurious path for this unwanted sig-
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KLM's
7.0-7.3-47.2 dBd

Now with booms of strong 6063-T832 alloy tubing !

KLM's
5 & 6 Element
"Big Stickers"

9.7 -11dBd
The Contesters choice tor OX on 20. 15 or 10 meters.
KlM's world famous "Big Stickers" offer unbeatable
gain . FIB . bandwidth and pattern.

CONTEST
CONT~~!TEST

Contest t
Contes

Amateur who ultimate:

•

KL M 's
KT-34~___

OX punch on 40 meters . Constant gain and low VSWR
ocross the bond-phone and CWoLinea r loaded to reduce
size and weight .

KLM's
7.2dBd 3.8·4*

The worlds one and only commercially a ....ailable
rotatable 80 meter beam . The 3 .8-4 is simply
unchallenged in it's class .

7 dBd
The Tribonder : true broodbona co....erage . phone and
CW. on 20. 15 and 10 meters with no tu ning or matching .
Ha ndle s 4 KW with extraordinary effic iency.

7.7dBd

>

9.7 dBd

KLM's
"4-Bangers"

KLM 's NEW
7.0-7.3-5*

j - ---
And, for the "Wo Id Class"

Brings the world famous gain and FIB of KlM's 20 meter,
5 element " Big Sticker" to 40 meters ; delivers
uncho lle nged performance 011 across the bond.

for 20, 15, or 10 Meters
4 Element monobander power at a reasonable price . Full
performance across each band , no tuning or matching .
One man insta llation , stcckcble . ideal for ligh tduty
towers and rotators .

"BUilT ONLY TOYOUR ORDER. CAll KlM FOR DETAllSANDSPECIFICATlONS.

KLM 17025 LAUREL ROAD. MORGAN HILL. CALIFORNIA 95037 • ( 408) 779-7363
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Fig. 3- The screen keying circuit.

Tr.m~motler
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R130
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A131
lOOK

--55 v

Fig. 2- External transmitter PTO lamp
control voltage.

As designed, the T4X transmitter
has keying that is much too hard. Fac­
tory delivered units are all on the verge
of distinct key clicks. On our currently
crowded bands there is no excuse tor
such characteristics, especially when
attaining the correct wave shape is so
easy. To sotten the "break" simply add
at least a .1uF by-pass capacitor of­
rect ly across the key line. This can be
physically located anywhere on the
key line. Mine is the by-pass capacitor
In the a SK unit. To soften the "make"
increase the value of C32, .01uF disc,
to at least .02uF. This capacitor is on
the board in the center front of the
transmitter parallel to the right angle
band switch drive shaft. Simply solder
an additional disc in parallel with C32.

to the screen grid feed-through
capaci tor, C68, the center feed­
through on the final ampl ifier shield .
Clip out this jumper. Connect a wire
from the screen voltage tie point on
the relay board, the pin with the white­
green wire, to the .. + 250" jack. Con­
nect a wire from the screen by-pass
capacitor, C68, to the "SCreen" jack.

This completes the absolutely nee­
essary modifications to the T4X for
a SK operation, but two more modifi­
cations should be made. One, to
soften the keying wave shape, is a
must. The other, to improve PIT opera­
tion, Is matter of convenience.

951
68

err
h parel

,VIOB

I,
I Remove jumper
1
1

r-",
15K
2 •.

CO2

1 °01

C69 }--~
.001 ~

R50
69

R69
1M

R7I
22K

L_-)To C93 and CA13

! C70
I 4 70 pF..

R68
'M

,

To ~ ~':: ~---,,,,:.::.:=,,----+.:.c'-----------1"-~

To 51C

.........:V 5

contact

Fig. 1- External push-la-talk (PTT) jack.

circuit with the schematics. This point
is the junction of R68 (1M) and R69
(1 M) as shown in fig. 1. Route the wire
down against the chassis, between the
VOX board and the chassis side, and
away from the carrier balance control .
l ace it to the cable harness where
they run parallel.

Next you will bring out to the rear
panel the transmitter PTO lamp switch
grounding contact. Mount a phono
jack in the unmarked hole above the
new PIT Jack. Label this jack TX PTO
Lemp. By-pass the jack with a .01uF
1kv disc. Run a wire from this jack to
the "T ransceive'' switch S2B(R). Con­
nect the wire to the contact carrying
the ground return to the PTO lamp as
shown in fig . 2. This contact is located
closest to the chassis and will be
black. Trace it to one side of the PTO
lamp. Run the wire down the center of
the chassis along the cable harness.
At the rear panel run the wire along the
top of the existing phone-jack strip
and to the added phone jack. Secure
the wire with a cable clamp installed
on one of the screws used to mount
the pnono-jack strip.

Finally, add screen keying to the
6JB6A amplifier tubes. Mount a phono
jack in the "A" hole in the rear panel
and by-pass It with a .01uF 1kv disc.
label this Jack Screens. Mount a
phono jack in the "B" hole in the rear
panel and by-pass it with a .01uF 1kv
disc. Lable this jack + 250. l ocate the
bare jumper wire from the relay board
connecting pin with a white-green wire

To
CR16 ,-w~...-...-w~r----'t _

and '=:

R67

nal. A trap-Isolation amplifier, as was
used with the Collons' to eliminate the
problem. in the "injection" cable of the
Drake is extremely difficult to Imple­
ment because of the wide frequency
range of signals on the line and its bi­
direct ional nature. Keying of the car­
rier oscillator, as used with the Heath',
was unsuccessful because of ex­
cessive chirp. The problem was solved
by using a fast and Inexpensive reed
relay to open the injection cable dur­
ing receive on c.w. This method does
el iminate the ability to transceive on
c.w. with the transmitter PTO. Trans­
calve on c.w. with the receiver PTO Is
still possible. It was the consensus
that this was an acceptable price to
pay for aSK. Keying the injection
cable also solves a fundamental de­
sign problem wit h s.s.b. operation of
the Drake T4XC·R4C. When the T4XC­
R4C is connected for transcelve and
used in the separate s.s.b. mode a
spurious signal is transmitted on the
frequency set by the receiver PTO. In
transceive it is possible to transmit a
spurious signal on the unused PTO tre­
quency. Although this spurious signal
is many dB down from the desired
transmitted signal, you can often hear
local s using Drake equipment calling
out of band OX on the OX station's
transmit frequency. Keying the injec­
tion cable as described in this article
completely eliminates th is problem.
a.s.o. operation is completely un­
altered by the injection cable keying
logic.

Modification to the T4XC
Modification of the Drake tranamtt­

ter is very simple. No r.f. ci rcuits are
altered. It is advisable to run all extra
wires along existing cable harnesses
where they can be laced down for a
professional looking job. Wire place­
ment and component location is not
critical.

Two preliminary checks should be
made. Examine the key and micro­
phone jacks on the rear panel. Al­
though not shown in the schematic,
the tip of the key jack and the Upof the
microphone jack, the PIT line, should
be by-passed to ground with .01uF 1kv
disc capaci tors.

First , addition of the external PIT
jack will be described. Add a phono
jack to the "spare" hole in the rear
panel closest to the carrier balance
control. Label this jack PIT. By-pass
this Jack to ground with a .01uF 1kv
disc. Be careful not to disturb either
the carrier balance capacitor or poten­
tiometer. Connect a wire from this jack
to the connection pin on the VOX ci r­
cuit board with the white-purple wire.
Color coding of the wiring In the T4X
may not be uniform. Be sure to locate
the correct connection by trac ing the
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Use the largest value capacitor that
does not result in an overly soft , or
mushy, sound when keying at full ex­
ci ter output power. In my case a .02uF
lkv disc was added across C32. Fig . 4
shows these two necessary mod­
i ficat ions.

I
Fig. 4- Modifications to improve the

keying wave shape.
The QSK box as seen from the other side. This unit has the new screen key

ing and Drake injection boards.

12.6w.<l.c.
F ilamen1

supply

• l00,.F
125v.
<

560
'f., w . 0 1

,

578 51A

~
'" '" ,.""

To
SIC
lA,

--------

PlT ,

white wire and a connector pin with
the black-white wire on the VOX board.
Since the minimum delay time was too
long for my taste, I also shorted R67,
220k, on the VOX board with a jumper.
Instantaneous PIT operation is pos­
sible with S7 in the PIT mode, and nor­
mal VOX operation occurs In the VOX
mode.

Modification of the QSK
Addi tional logic circuit ry is needed

In the a SK to dri ve the in jecti on cable
keyin g relay. This logic circuit Is
shown In f ig. 7 and is built on the cir­
cuit board of f ig. 8. The relay Is
mounted In a small mi ni-box with three

To
PTT
lone- 55

R66 R66
(578.
r-

1O" 'M R67
220K J

,"'

7 CR16 I, " " H ", WHI T[ '"
C99 I

I ' To SIB I
< 'R' I ",

' l"C" _ ,f( '..
"

L __

" To R12
NOTE :

and R73 0 1 • SO v. PIV 100 ma
-

R
100

,

ci rcuit board where they are con­
nected to the two wires going to R72,
the s.s.b.la.m. delay control. These are
on a connector pin with the green-

dOd<
K2 • C.P. Cla,e DIP ' eed relav. ?"me lAClO5"Magnecratt

Wll1 DIP · 20' W107 0 1'" - I, ~ equivalen1.

----1
C9
o

Fig. 6-- The circuit board for the T4XC
PTT modification as seen from the foil

side. Shown actual size.

Fig. 5- Modification to the T4XC VOX to efiminate VOX delay during PIT and
reduce the minimum 1,OX delay time. Printed circuit board connections are fabeled

( •

The last mod if ication concerns the
operation of the VOX circuit In the PIT
mode. Since the VOX controls are in­
accessible from the front panel, the
fellows at Drake had a good Idea in
putting a VOXlPTI switch on the front
panel. However, they did not Quite fin­
ish the job. While the PIT swi tch does
inhibit the microphone signal from
triggering the transmitter during PIT,
once the PIT is actuated the VOX hold
time delay must sti li pass unti l the
transmitter Is returned to standby.
This wait is understrable during rapid
contes t style PIT operation . Drake
was nice enough to provide an unused
set of contacts on the PIT switch S7. I
have used those extra contacts to con­
trol a miniature reed relay to reduce
the VOX delay to zero when in the PIT
mode. The circuit of this modification
is shown In fig . 5 and the layout for a
corresponding printed circuit board is
shown in fig . 6. The board Is mounted
in the relatively empty center of the
transm itter by soldering a ground lug
to the final amplif ier shield runn ing
parallel to the fronl panel and adjacent
to the right angle take-ott from the
band switch. The filament vol tage is
taken from the fused side of fuse Fl .
Ground one unused lug of S7B by con­
necting a jumper between it and the
grounded terminal of S7A. Run a wire
from the remaining switch terminal of
S7B to the circuit board as indicated in
fig . 5. Run the wire with the cable
harness passing through the chassis.
The contacts of the relay, K2, on the
ci rcuit board are brought to the VOX
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stages by (a) making sure the transmit­
ter operates without the aSK by
jumpering the "screen" and "+250"
jacks and attempting normal separate
operation, (b) connecting the aSK and
vacuum antenna relay and obtaining
satisfactory operation in the separate
mode, and (c) connecting the trans­
cerve cables and injection keying
relay. No backwave should be heard on
c.w. during transcelve. In c.w. the VOX
relay will be continuously closed.
S.s.b. operation is as described in the
T4XC manual.

Remember that transceive in c.w.
with the transmitter PTa is not possi­
ble. Restoration to " factory" condition
is possible by simply removing all
cables to the aSK, patching the rnjec ­
tton cable directly from receiver to
transmitter, and jumpering the
" screen" and " + 25Ov" jacks with a
phono cable. In this configuration con­
ventional antenna change over relays
must be used. I€I

In jection
relay coil

NOTE:

o t. D2 - 50 v. PIV @ lOOma d iode.
08. 0 9 - 2N44QO general purpose

NPN Of equ iva lent
UB - 7400
K4 - C,P. Clare DIP reed relay

Prime lAOO5 Of equ ivalenl

Inlect ion
10 R4

(, hon cab lel

InJect ,on
relay COIl

'" »< 01, 8•-,
" " .OT

Inject ion

to T4

+5v. + 12 v.
TX unregulated

PTO lamp
OT T5K

taooed to 2.2K
T4XC) -=- I 6.

8jJ F

08
02 8 ,2K "

560
PTa

lamp hne U8
~ I 68jJF

" io
~ U8

'5
" s

STA ' sv. " ,
O 'W U8

22K - 4'0, •
sse

~

To U3A U8
,

Pm 1 in a SK ,

Fig. 7- The injection cable keying circuit. This circuit is located inside the aSK.
Printed circuit board connection points are labeled with ( ).

phone-jacks on it. Keep leads in this
box as short as possible as the injec­
tion cable does not like additional
loading. I cut the existing injection
cable into a long and short piece and
placed shielded phono jacks on the
cut ends. The shortest piece is used
between the relay and the receiver.
The ci rcuit functions so that in the

Fig. 8- The circuit board layout for the
injection cable keyer as seen from the

foil side. Shown actual size.

separate mode the relay contacts are
always open . Intransceive the relay is
keyed along with the antenna relay in
c.w. and always energized in s.s.b.
Three additional phono-jacks must be
added to the aSK back panel for the
receiver PTa lamp line, the transmitter
PTa lamp line, and the injection cable
relay coil drive.

Interconnection and
Operation

Interconnection of the aSK is
described in the previous aSK articles.
1 ,2,J In addition, connect cables to the
aSK from the existing PTa lamp jack
by using a phone-lack "Y" patch cord,
from the added transmitter PTa lamp
jack, and from the injection cable relay
coil. Initial testing should be done in
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CQ OX Tip
- Pay attention 10 fan and room

noise, and breathing noise. If these
produce detectable output signal
deflection on the reftectcmeter, you
have built in QRM! Some stat ions run
a one-man pile -up. Even good stations
may onl y give 20 dB SignalfNoise due
to thi s local noi se pickup. - W4MB
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One man's paradise became the site of a DXpedition
for himself and another amateur enthusiast. They
worked about 150 countries and made 8,000 QSOs.

A DXpedition To Fernando
de Noronha Island

BY Gerson Rlssln", PY1APS, PY7APS

The clima te of the island is tropical with two seasons-a rainy season and a dry
season.

F ernando de Noronha Archipelago
lies in the south Atlanti c. Its geo­
graphic coordinates are 3 " 50' 27 "
south and 32 " 24' 52 " west. It is com­
posed of twenty islands, of which Fer·
nando de Noronha, Rata and Rasa are
the main ones. Fernando de Noronha
is called the " Emerald of the Atlantic"
by Brazilians and foreign tourists. It is
the smallest unit of and the only mil­
itary unit in the Federation of Brazil . It
is under direct control of the Ministry
of the Army. There are army troupe as
well as ai rfares people working there.
Civilians riving on these islands have
several activities, fishing being the
main one.

Fernando de Noronha island is sit u­
ated northeast of Recife, and il is
about 12 km long and 6 km wide at its
longest and widest points, respect ive­
ly. It is 360 km from the coast of Rio
Grande do Norte, 525 km from Recife
and 145 km from Atol das aocas. It is
16 square km in area.

The island is composed of moun­
tains and valleys. The highest point,
Pica Hill, is in the northeast and is 323
meters high. The climate is a tropical
one, typical of the northeastern coast
of Brazil. There are two seasons: a
rain y one and a dry one which starts In
August and ends In January. The tern­
perature stays between 7rF and
9()oF. In spite of the warm climate, the
area Is comfortable because of sea
breezes.

Fresh water is a problem on the
island because it s rivers-Boldro,
Macero and Mulungu-dry up every
year in the summer. The vegetation of
the island is predom inantly composed
of forests and weeds. The rocky

·P.O. Box 12178, 20.000 Rio De
Janeiro, RJ, Brazil
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ground conditions and the long
periods of dryness contribute to the
low, scrubby look of the vegetation.

During the ra iny season, the island
replenishes its water supply; water is
caught by a plate-the biggest con­
crete plate in South America-and is
sent through canals to plants where it
is chlorinated. There is also the Xareu
dam, which has a capaci ty of 120,000
cubic meters. These waters are pro­
cessed by a treatment station. In an
emergency, artesian wells are used.

The population of the island is
about 1,350, including more than 700
people younger than age 14.

When I visited Fernando de Noronha
island for the first time, in 1968, I

thought to myself , "I will come back
with in two years, at the most." But my
private affairs in th is same year
changed all my plans.

In 1972, with my moving from
Recife, Brazil, to Rio, returning to the
island became more difficult. The dis­
tance to Fernando de Noronha grew
from 525 km to more than 3,000 km.
Time was passing by and 1 oft en
thought of this beautiful island, but
there was always an obstacle placed
between us.

However, last year, my XYL Mir ian,
PY1 XBT, resolved that because of all
our previous vacations, she would not
travel anywhere that year. She wanted
to follow through on the modif ications
we had planned for our apartment in
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15 days In the paradise known as Fer­
nando de Noronha island.

The trip from Recife to the island
takes about one hour, with a short
stop at the airport in Natal. TRANS­
BRAZIL Airlines has two flights weekly
to the island, one on Saturday and the
other on Sunday, On the airplane there
were onl y tourists , o ther than
ourselves. Almost everyone was
holding a camera ready to take
photos. Some of the people had taken
harpoons, flippers and other fishing
equipment, only thinking about how
many sharks they would catch .

Finally we approached the island.
The plane was flying so low that it
seemed as if we were floating on the
water. It circled the entire island,
which allowed us to photograph from
all angles. The land ing was so slow
that we touched down almost without
having noticed it.

The island's a irport is only a runway
and a small waiting room. However,
eleven years ago, when I was there for
the first time, we had to stand in the
sun or the rai n, because there was on­
ly the runway.

The arrival of a TRANSBRAZIL Air­
lines plane always means a party day
on the island. There were a lot o f peo­
pie at the airport. There are always
relatives o f the inhabitants of the
island arriving or leaving. Some people
go to the airport looking for a news­
paper; others wait for a letter or, per­
haps, a present sent by a relative who
lives far away.

The airplane stays on the is land on­
ly long enough for the landing and di s­
charg ing and embarking of passen­
gers and baggage. The plane then flies
to Sao Paulo, with stops in Natal,
Salvador and Rio de Janeiro.

-­• ,_. '- _..- -.----')-._. ...
e- -- -r.~-­.-

Fernando de Noronha island is located in the south Atlantic, 360 km from the
coast of Rio do Norte. 525 km from Recife and 145 km from Atol das Rocas.

the plane tickets. but we had to wait
for permission from the government of
the island to operate there.

I then met with Ootonellvc, PY7BIS.
and got a letter of introduction to Fer­
nando de Noronha's governor, Colonel
Gastao Baptista de Carvalho, his per­
sonal fr iend. In the letter Colonel lvo
asked that we be al lowed to operate
amateur rad io on the island, and he
also talked about the importance the
event would have in International
amateur radio circles.

Time was running short, and while
we were waiting for the government's
permission and the release of our
special cal ls, we finished all the little
details so that nothing would be miss­
ed at the last m inute.

We decided that it would be in­
teresting to also operate on 6 meters,
since the band was providing good
openings to the United States, Hawaii
and Japan, and there weren't any
amateurs from Fernando de Noronha
who had already operated on this
band. Once more we had the collabora­
tion of Rolf, PY1RO, who got a Yaesu
FT.f)20B and built a 3-element remov­
able yagi ,for the 6 meter band.

As all my family lives in Recife, I
decided to go there on May 5th to
spend a week with them before start­
ing on the journey to Fernando de
Noronha.

On April 23 the government's per­
mission arrived, and final ly on May 10
o ur specia l ca ll s, PYOAPS and
PY(lMAG, were released, exactly two
days before the beginning of our OX·
pedition.

As had been decided upon, Paulo,
PY1 MAG, took a TRANSBRAZIL Air­
lines Boeing 727 on May 12, and I join­
ed him at the stop in Recife to spend

Paulo, PYDMAG in the final stages of
putting up 3 elements for 6 meters.

Copacabana Beach. I felt then that the
opportunity I had been waiting for for
eleven years had finally arrived. I
decided to spend a few days on Fer·
nando de Noronha island.

Going straight from thought to ac­
tion , I immediately contacted Rolf
Rasp, PY1 RO, to find out how things
were over there, since he had been
there the year before, stopping on the
way to 51. Peter & St. Paul Rocks. The
news was the best. Everyth ing seemed
to be good, because Colonel Ruperta,
who had governed the island some
time ago, was also an amateur, and he
had left behind an excellent 3-element
rotary beam, set up on an approx­
Imately 6Q.foot tower, and a linear
amplifier of about 2 kw p.e.p., made in
Brazi l.

Rolf and Paulo Bebeto, PYMAG, who
had been to Fernando de Noronha duro
ing Rolf' s OXpedition to St. Peter & St.
Paul Rocks. had left dipole antennas
for 40, 80 and 160 meters. So, it was
necessary to take only a transceiver
wi th a remote VFO.

Rolf suggested I invite Paulo,
PY1MAG, whom I did not know per­
sonally, but who would probably
welcome the idea o f going back to Fer­
nando de Noronha island. Having ac­
cepted the suggest ion, we went tm­
mediately to Paulo's farm, near Nltero!
CUy, where in less than five minutes
we settled everything, including the
date of the beginning of our OXped i­
tion-May 12.

We started preparat ions. That same
week we sent a notice with details
about the OXpedit ion to the main OX
bullet ins located all over the world. We
appl ied to the Departamento Nactonat
de Telecommmunicacoes (OENTEl)
for a release of the special ca lls
PYMPS and PYffJlAG. Then, we got
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The author operating PYDAPS.

l
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Once we had gotten our baggage,
we went st raight to the house at which
we were to stay during our DXpedi tion.
The f irst surprise was already waiting
for us. There was on ly a beam and a
dipole for 160 meters. The dipoles for
40 and 60 meters had disappeared and
we hadn't brought antennas for these
bands.

As it was getting late (about 6 p.m.),
we left th is problem to solve the next
day. We started making connections
to put a stat ion on the air as soon as
possible. The linear ampl if ier. as we
had foreseen, was in one corner of a
bedroom and was covered with a lot of
dust. It would be a miracle to see it in
full operation. We made the necessary
connections. and a few minutes later.
on 20 meters s.a.b.• I sent the first aRZ
from PYM PS. The fi rst aso was with
my friend Fred, PY711.. in Olinda City,
practica lly next door. The first OX was
HB9DX. The Dxpedition on Fernando
de Noronha island had officially
started. After one hour of operation ,
the linear amplifier burned out, and we
then operated " barefoot" until the end
of our stay.

The transmission cond it ions, main­
ly for 20 meters, were not the best. The
next morning, we found some pieces
of 40 and 80 meter antennas, but we
only had enough parts to make one
more 40 meter dipole. We decided that
the second week we wou ld change the
160 meter antenna into an 60 met er
antenna.

Because of the proximity of the two
stations, we could seldom keep them
on the air at the same time. The splat­
ter was very strong.

While Paulo was operating, I walked
around the island taking photographs.

Paulo spent his free t ime fishing.
On the fourth day of the Dxpedttton

I was in formed of the death of my
grandmother. I had not been in touch
wi th my family until then. Because of
this. I decided to go back to Recife the
next Saturday to stay with my parents
and sisters for a few days.

Paulo stayed on the island another
week, and as we had decided. he
changed the 160 meter antenna into
an 60 meter antenna. PYOMAG
operated almost every night on th is
band. We coutd not make a sing le
aso on 6 meters. The band closed
completely during the time we were on
the island. PYMPS stayed on the air
about 58 hours. 4300 asos were made
on 10. 15.20,40 and 160 meter bands.

PYMPS has the first DXCC sent to a
PYO stat ion, thanks to the asos made
in the f irst two DXpedit ions in 1967
and 1966.

Paulo. PYOM AG, operated c.w. only.
Some a s o s on s.s.b. were only wit h
Brazi lian stations.

This time we worked about 150
countries, some of which were SV5,
P29, CR9, 7X, 9J2, KC6, 5B4, C3l , 9K2,
A6, KL7, DU. 9Vl, VB, HZ and OY.
About 3700 C.w. a sos were made by
PYfMAG during two weeks of opera­
tion on al l bands. In tota l. 8000 asos
were made during th is DXpedit ion.

The operators in this DXpedition
would like to thank Colonel Gastao
Baptista de Carvalo, Governor of Fer·
nando de Noronha island, as well as
the officers under his orders. especiet­
Iy Major Rolin and Captain Ivan, for
thier kind hospitality, without which
this DXpedition would not have taken
place. IE
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CQ Reviews: The Heathkit
5B104A 80 · 10 Meter

5.5.B. Transceiver
BY HUGH R. PAUL· , W6POK

The Heathkit SB104A 80 through 10 meter s.s.b. tranceiver.

better on all bands.
Selectivity on s.s.b. is specified as

2.1 kHz minimum at the -6 db point
and 5 kHz maximum at the - 60 db
point. On c.w. the optional filter
reduces selectivity to 4()() Hz at the - 6
db point and 2 kHz maximum at the
- 60 db point. Either filter may be
selected while in the c.w. mode. The
400 Hz filter is very effective on c.w.
and does not display any tendency for
ringing.

Audio output is rated at 2.5 watts in­
to a 4 ohm speaker with less than 10%
total harmonic distortion. The match­
ing SB604 speaker and its large
cabinet, capable of also holding the
PS-1144 power supply, contribute to
the fi ne audio quali ty of the trens­
ceiver.

Tuning of the receiver is smooth
with negligible backlash, thanks to the
two vernier drive assemblies con­
nected in tandem. Heathkit found a
sprenced solution to the sloppy tuning
mechanisms used on their earlier
transceivers.

Frequency readout is provided by
three large display tubes with two
digits each. While they are easy to
read, even with high ambient light
levels, I would prefer some color other

performance of the receiver. Heathkit
does not state under what conditions
they established their performance
specifications for intermodulation
distortion (- 60 db) and I won't at­
tempt to confuse you with a set of
numbers in this evaluation. It is suffi­
cient to say that inter-modulation per­
formance is, with one exception, com­
parable to the better transceivers cur­
rently available.

The noise blanker was caretonv ad­
justed for unity gain, as per Heathkit
instructions. Signals that measured 9
or better on the S meter and located
approximately 10 kHz from the
receiver frequency produced 1M distor­
tion that was noticeable. Signals of
greater magnitude or located closer to
the receive frequency produced 1M
distortion that was severe enough, at
times, to require turning the noise
blanker off .

Adjusting the noise blanker for less
than unity gain did improve the inter­
modulation distortion considerably.
Performance of the blanker on impulse
type noise is acceptable, but certainly
not as good as one might expect.

Receiver sensitivity is excellent,
with .5 micro volt producing a signal
plus noise to noise ratio of 10 db or

VIhi te the cost of most amateur
radio equipment has been rising rapid­
ly. Heathkit has moved in the opposite
direction by announcing a reduction in
the price of the SB104A 80-10 Meter
s.s.b. transceiver and accessories.
Lower cost coupled with changes in
design to improve performance tend to
make the SB104A a more attractive
alternative to purchasing a factory
built transceiver.

Heathkit has made a number of
changes in the front end of the
receiver and is now supplying that cir­
cuit board factory built and tested,
thus reducing construction time and
improving receiver sensitivity. The
balance of the transceiver, including
the accessory noise blanker, was ceo­
structed in just under 55 hours.
Another 9 hours was spent aligning
and debugging the transceiver. More
about some of the problems en­
countered will be discussed later.

The receiver section of the SB1Q4A
is double conversion with a unique
front end design. Individual band pass
filters are diode switch selected for
each band. Two separate circuits are
employed to cover the entire 10 meter
band.

From the bandpass filter the signal
transformer is coupled to a balanced
diode mixer, where it is heterodyned
with an appropriate crystal controlled
oscillator signal to produce the first in­
termediate frequency in the region of
8.65 MHz. A single transistor provides
amplification of this first l.t. frequency
prior to injection through a filter net­
work into another balanced diode mix­
er where heterodyning with the v.f.o.
signal (5 MHz region) produces the
3.395 MHz second i.f.

Conversion of the incoming signal
prior to amplification contributes a
great deal to the high level of immunity
to overload and good inter-modulation

·20389 Barnard Ave., Walnut, Cetttor­
nia 91789
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-54db

-59 db

- 55 db on 10 meters
- 62 db or better 80-15 meters

- 45 db or beller

- 43 db on 10 meters
- 50 db 80-15 meters

- 24 db, 80-10 meters

Measured Specifications

MHz and 28.46 MHz were levels suffi­
ciently hIgh to inhibit reception of
desired weak signals.

Transmitter operating features in­
elude a c.w. sidetone oscil lator and
front panel controlled VOX circuitry
that performs with the best of them.
VOX is functional on c.w. allowing
seml-breakln operation.

Circuit des ign of the transmitter
section Is fairly conventional with
regard to single sideband generation
and frequency mix ing schemes.
Balanced diode mixers and good band·
pass filler design contribute greatly to
the clean sig nal produced by the
SB104A.

The driver amplifier consists of a
pair of CD-3342 transistors operating
in a push-pull configuration. The out-

Heathkit Specifications
carrier Suppression:
50 db down from 100 walt
single tone output at
1000 Hz reference.

Harmonic Radiation:
40 db below 100 watt output

Unwanted Sideband Suppression:
55 db down from 100 watt single
tone output at 1000 Hz reference

- 60 db greater than + 1- 4 MHz
from carriers, except - 50 db on
10 meters

Third Order Distortion:
24 db down from single tone
of two tone test, referenced
at 100 watts p.e.p.

Spurious radiation:
- 40 db within +/- 4 MHz
of carrier.

SAY YO U SAW IT IN CO

Interior view of the SBf04A transceiver showing the
vertically mounted circuit boards.

than red. The color of the display is
achieved by placing a strip of red
lucile In front of the display tubes. It
shou ld not be too difficu lt for Heathkit
to provide a strip of similar material
that is green or blue for those of us
who find the color red Irritating to the
eyes.

The meter has two scales, one S
units and the other numerically linear.
By pushing the appropriate switch, the
meter will indicate d.c. voltage, AlC
level or relative power output. Other
leatures include an r.t . gain control
and fast, slow or no AGC. Features
that are lacking on the SB104A are
receiver incremental tuning, buill in
calibration oscillator and an analog
dial for backup in case the digital
display should fail.

I find the lack of an AIT control to be
a real inconvenience and frankly can­
not understand why Heathkit engi­
neers did not include this vital tunc­
uon in their design. The calibration
oscillator is not so important since the
receiver does have a position for
receiving lNVVV, to which the frequen­
cy readout can be calibrated.

Stability of the transceiver is ex­
cellent. Drift was measured for a
period of five hours from a cold start.
The frequency drifted 250 Hz during
the first thirty minutes and another 150
Hz over the next four and one half
hours.

A number of birdies (internally gen­
erated spurious) can be heard at
various frequencies, but only at 3.65

put from this ampl ifier then drives four
2N6456 transistors operating as push­
pull pairs In parallel, to produce ap­
proximately 100 watts output. Hybrid
combiners are used to split the drive
power between pairs and to combine
the outputs of the two power amplifier
pairs.

The broadband characteristics of
both the driver and power amplifier
stages are better than most solid state
units currently available. This is
demonstrated by measuring the power
output with the transmitter operating
Into a nonreactive dummy load. Spot
checks were made across each band
from 80 through 10 meters, in the c.w.
mode. The lowest power out was 102
watts and the highest was 107 watts.
As with all solid state broad band
ampl if iers, power will be reduced
when operating into loads exhibiting
reactance. Power outpu t of the
SB104Awas reduced to 42 walls when
operating Into a load with an s.w.r. of
2:1 .

L
..J Protection bias for the power

amplifier transistors Is provided by a
diode, mounted In the heat sink. Bias
increases as the temperature in-
creases, thus preventing thermal
runaway and ultimate destruction of
the transistors.

The driver amplifier produces be­
tween 1 and 2 watts of power oul. Pro­
vision has been made to bypass the
output from this amplifier directly to
the antenna through a band pass filler,
by merely punching a button, thus
allowing for QRP operation. Short ly
after completing construction of the
SB104A and turning on the primary
power, It was discovered that the
driver transistors were going into ther­
mal runaway, without any drive being
applied to them. Bias voltages were
carefully checked and found to be cor­
reel. I then substituted some corn-
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between chassis ground and the push
to talk pin and audio pin on the
microphone socket.

Test measurements revealed that
the SB104A transmitter met or exceed­
ed all of the specifications claimed by
Heathkit and are tabulated in the ac­
companying chart. It should be noted
that the measured level of spurious
radiation was achieved on ly with an
adequate ground on the transcei ver.
Amateurs are cautioned to employ
gOOd grounding techniques with any
of the solid state rigs to avoid r.t. feed­
back problems and the high levels of
spurious radiat ion that can result.

The onl y other problems en­
countered with the transcei ver were a
faulty display tube and fai lure of the 15
meter crystal cont rolled h.f.0. to
osci llate when the circuit board was
plugged into the chassis connector. It
funct ioned
normally when mounted on the ex­
tender
board. The problem was a change in
circuit capacity created by the metal
shields that separate the individual
boards . Heathkit has changed some
component values to eliminate this
problem.

Operating the SB104A on the air has
been a real pleasure. The ability to
make wide frequency excursions or
change bands without tun ing a
receiver pre-selector or transmitter
final are features to which one soon
becomes addicted.

The transceiver is a very complex
piece of equipment. A total of fourteen
circui t boards, upon which are
mounted myriad components, make
up the bulk of the rig. While Heathkit is
noted for assistance in debugging er­
rors commi tted during construction
and insuring that you will eventutty
have a properly working transceiver, I
do not recommend the SB104A as a
" first time" construction project. The
sat isfaction of building it yourself ,
however, is something you can never
experience by opening a box contain­
ing the latest factory built "sccoer
Blooper" transceiver.

If you decide to purchase the trans­
ceiver, remember that the warranty is
only good for ninety days from the pur­
chase date on the invoice. Make sure
you have sufficient spare t ime to com­
plete construction prior to warranty ex­
piration. After warranty expiration,
Heathkit wil l repair individual circu it
boards for a f lat labor fee ranging from
$5.00 to $15.00 depending on the
board. Parts charges are extra. The flat
rate labor charge also applies during
warranty if service is required due to
causes other than defective parts. For
more information contact the Heath
Company, Benton Harbor, Michigan
49022. :E

considerable effort was made to im­
prove the ground connected to the
SB104A. While the spurs were reduced
in amplitude. as a result of these ef­
forts, they were not eliminated.

Heathkit has utilized ferrite beads
profusely throughout the rig to
eliminate problems resulting from the
introduction of r.t. at undesired loca­
tions. The problem was solved when it
was discovered that the IC that func­
tions as an audio ampl ifier lor the
microphone was going into oscillation
as a result of r.f. on the microphone
cable. The ferrite beads on the input of
the IC were not enough protection. I
then added .01 MFD disc capacitors
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lind othel- Butternut InU,"AlI products, 10k for our tit", free Ulilog. If

you've ,lrQdy "90At! vert~I" 'nd "e h, ppy wit h your prewntlY1tem, ' Ik

for one '"vway · · there', . lot of information In II about _Iieal .nl,,"AlII in

9'"8<,1. Il"ou nd .nd .ad ilo l l Y1!eml , plul helptu l l ip" OA i","l1i"9 .ny ~ical

on roo ftop", on mobile home., etc.

And for completely IUromatic ope..tlOn on 160 th rough to melerl, 'imply

inlll il lhe T6R ·160 M un it ,t Ihe bitse of the HFSV ·III I IWhat other v,n lc.1

o lle., you • "tOll bind" option p lus simu lta neous reson,,'cel o n 80 Ihrough

10 meterln

r.... HF5V·1II ullS only two hq, . a L-t c ircu il1 lAot tr 'PIll . nd one
pr-.;:tiatly 1oII1e.. line.. decoupler for complete ly IUtomatic lind low VSWR

r8lOA¥lC1 llyp icelly be low 1.5 :1t on 80 Ihrough 10 meter" inclulive.

ponents to Increase the bias, but still
could not stop the thermal runaway.
The solution was to replace the tran­
sistors with another pair that had been
more carefully matched for their
operating characteristics. ALe func­
tions extremely well in both high and
low power modes.

While making spurious radiation
measurements with a spectrum ana­
Iyzer, it was discovered that some very
high level spurious was present when
operating in the s.s.b. mode on 15
meters. In the c.w. mode the spurs
were not present. Knowing full welt the
requ irement for adequate grounding of
solid state rigs to prevent r.t. feedback,
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The Height of
Dependability
Since 1956ri·Ex

Unlike towers using swaged joints, Tri-Ex Z 25 towers are
bu ilt with separate sleeved joints bolted on for a stronger
and smoother flush fit. Also. you gain several inches of
usable length per sect ion. Z 25 tower sections are easy to
assemble to the tower height you want and easy to
disassemble for re-erecncn elsewhere.

Z 25 sections meet Uniform Building Code. They come in 10 fool (3m)
lengths and may be joined to a maximum of 200 ft . (61m), making the
Super Z 25 an all-purpose tower with a wide range of applications: From
communications use to environmental monitoring to solar and wind energy
conversion systems.

And here's why.

towers above
the competition.

In value per section,
TRI-EX®

CHOICE OF TWO METALS:
• Galvanized Steel (42 lbs. - 19k9) , not-dipped after fabrication, so that

even inside tubtnq is coated with zinc. In steel , Super Z 25 may be
interchangeable with Rohn 25 tower sections. You'll find Tri-Ex comes in at
a lower cost.

• Trlexlum'·, the lightweight, anodized, high- strength alloy (1B.5 tbs. ­
BAkg) similar to all oys used in jet planes, space craft and sailboat masts.
Triexiurn" offers high strength (stronger than steel sectlonst) . It is non­
corroding , cannot rust and is maintenance-tree. All nuts, bolts and lock
washers are of stainless steel to make sure you w ill not have corrosion
problems.

At Tri-Ex we've been bui lding towers for about 25 years. You can trust us to
help you select - and install - the right lower for your needs. Anywhere and
on anything in the world. Call or write us about the appl ication you are
planning. And, you'll find our prices anything but towering.

TRI·EX TOWER CORPORATION
7182 Rasmussen Ave.• Visalia, CA 93277
(209) 625-9400
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W5SQW puts a Heath HW101 and a Drake 28
together in an interesting combination. Several
helpful mods to the HW101 are also offered to help
make this a very neat station.

Using The Drake 2B
Receiver With The Heath

HW101
BY CHARLES R. COX·, W5SQW

F or several years now my rig has
consisted of an obsolete exciter with
no ALe circuit s, a Drake 28 receiver
which I swear by and never ar, an
58220 Heath Linear, and a f irst class
antenna tuner. I decided to upgrade
my station by replacing the exciter
with a newer one having a first class
ALe circuit to work with the linear.

An investigation showed that most
of the transceivers on the market are
smaller than myoid exciter so why not
use a transciever as an exciter? What
would be the advantages? I certainly
would like to be able to transceive dur­
ing contests. I am net control for a
Novtcerlechntclan Training Net and
off frequency cnecktns with beginners
is common. A transceiver with a simul­
taneous receiver wou ld sure be nice in
this sltuatlon. When operati ng OX on
40 meter phone using my Phased Ver­
ticals (CO April 1972 page 30) I could
monitor my frequency while tuning the
7.100- 7.000 MHz band for OX phone
stations. Armed Forces Day would be
a snap wi th simultaneous receivers.
When a Houston group decided to put
a repeater on ten meters I was sold on
the idea. What transceiver should I
select?

We dug out the Drake 28 instruction
book and found that for the amateur
bands, the 28 has crystal oscillators
running on 11 MHz, 40 meters, 18 MHz,
20 meters; 24.5 MHz, ten meter c.w.: 25
MHz, 15 meters; and 25.6 MHz, ten
meters.

This is important because care must
be taken when running two slmuttan-

'11002 Montverde Lane, Houston,
Texas 77099
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eous receivers so that the oscillators
of one do not fall in the l.t, bands of the
other or so that one's oscillators are
not the same as the other's. Also har­
monics of one should not fall in the i.f.
of the other. If care is not taken here,
one receiver will desensitize the other
or a birdie will always be present in
one or the other receiver.

The v.f.o. of the Drake 28 runs be­
tween 3.955 and 4.555 MHz. The first
l.t. of the 28 is 3.5 to 4.1 MHz tunable
and the second l.t. is at 455 kHz.
Another oscillator runs at 405 kHz and
the third Lt. is then 50 kHz.

Because I already have the Heath
5B220 and because of economics, I
decided to check the Heath HW101
specifi cations . The overal l specs
looked like a suitable rig . The carrier
oscillator runs on 3.395 MHz_The v.f.o.
runs between 5.0 and 5.5 MHz.

The Heterodyne oscillator frequen­
cies for the HW101 are 12.395 MHz for
80 meters, 15.895 for 40 meters, 22.895
MHz for 20 meters, 29.895 MHz for 21.3
MHz, 36.895 MHz for ten meter c.w.,
37.395, 37.895, 38.395 MHz for the
other ten meter ranges. The f irst U .
pass band is 8.395 to 8.895 MHz and
the second i.f. frequency is 3.395 MHz.
It is obvious then that no interaction
should take place between a Drake 2B
and a Heath HW101 , and so I got one.

Initial alignment was attempted and
drive was a little Iow an ten meters and
on forty meters. I called a Novice
friend and he said he had the same
problem plus he was replacing the
crystal in the 100 kHz calibrator oscil­
lator for the second time.

The neutralization per the manual
was easy (as it is done on 80 meters)

but proved very difficult thru ten
meters using handbook methods. A
preliminary TVI check showed bad TVI
on Channel 2 and Channel 39. Anyone
can have a little TVI on Channel 2, but
TVI on Channel 39 in utterly rid iculous.

The next step was to read the Heath
Manual (when all else fails, read the
manua/-ed) including circuit descrip­
tions. The Heath Manual warns, Do not
run the crystal calibrator in the
transmit position as this can cause
transmitter outputs removed 100 kHz
from the fundamental frequency. I
decided to take a hard look at the
HW101 drive circuit and the HW101
crystal calibrator circuit. A check
showed them to be tied together with
no isolat ion in the transmit mode. The
crystal in the calibrator is not pro­
tected or isolated from the driver r.f.
power in the transmit mode. Also the
8.5 MHz trap circuit. which is to pre.
tect the receiver Lt. from an 8.5 MHz
commercial si gnal, is connected
across the drive ci rcuit in the transmit
position. and due to its low " Q" takes
drive power at 7 MHz and in ccr ucrc­
non with stray capacitance from the
calibrator, takes power at some higher
frequenc ies. The d iode in the
calibrator circuit causes TVI as any
diode in an r.I . c ircuit produces t tar­
monies.

By now you may have lost faith in
Heath but remember the basic HW101
design is very good. The Heath ALC
circuit is very good; the 58220 never
had any problems so the solutions pro­
ved very simple.

The HW101 transmit receive relay
has two S.P.D.T. contacts which are
not used (This is "RU" located in the
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.02% CaliDration Tolerance
EXPERIMENTER CRYSTALS (HC6AJ Holder)
Cat. No. Specifications
031080 ' 3 to 2O MHz - For use in OX OSC lo $6.88 ea.
031081 '20 1060 MHz - For use in OX OSC Hi $6.88ea.
031300 '3 10 20 MHz - For use in OF-1L OSC $5.74ea.
031310 '20 to 60 MHz - For use inOF-1 H OSC $5.74ea.

OX OSCILLATOR
Crystal oontrolled transisIoftype. 3 to 20 MHz. Ox -to. Cal. No.
035100.20 to 60 MHz. OX-Hi. Cal. No. 035101 .
Specify wtlenOidtwi09_ $5.74 ea.

OF·, OSCILLATOR
ResisIorlcapacitor drcuit provides osc over a range of freq with
the desired crystal . 2 to 22 MHz, OF-1 LO, Gat. No. 03t108. 18
to 60 MHz, OF-1 H Cal. No. 035109.
Specify wflenOidtii i09 $4.93 ea.

SAX·' TRANSISTORRF AMP
A small signal amplifier to drive the MXX-1 Mixer. Single tuned

input and link output. 3 to 20 MHz. t o Kit, Cal. No. 03512. 20 to
170 MHz, Hi Kit. Cat. No. 035103.

Specify Wherlordering. $6.38 ea.

IJrff£FlHATlOHlU. CRYSTAl. MFG. CO, we.
10 No:w9l Lee O<!atoma Colly , 0dlI 13102

PAX·' TRANSISTOR RF POWER AMP
Asingle tunec:l output amplifier designec:l to follow the OX

OSCIllator. Outputs up 10 200 mw, dependIng on frequency
and voltage. Amplifier can be amplitude modulated 3 to 30

MHz, Cal. No. 035104_
SpecIfy wfIen ordering_ $6 .67 ea.

MO·' TRANSISTOR RF MIXER
A single tuned drcuit intended fOfsignal conversion in the 3 to 170

MHz range. Hatmell ics of the OX OfOF-l oscillator are used for
injection in the 60 10 170 MHz range. 31020 MHz. lo Kit. Cat. No.

035105.2010 170 MHz, Hi Kit, Cal. No. 035106_ ':"":;;

Sp!IrcitywtJ"" ln:MIiy $6.38 ea. lL-_"

BAX·' BROAOBANOAMP
General purpose amplifier which may be used as a tuned or

untuned unit in AF and audio applications. 20 Hz to 150 MHz
wittl6toJO db gain. Cat. No. 035107.

Sp8ciIy wfIen ordBrir'9- $6.67 ea.

CRYSTALS & KITS/OSCILLATORS · RF MIXERS · RF AMPUFIER • POWER AMPUFIER

~_l'''' ....(....us.. CanmIo_ Meu::o~) ...

D[5r~
be~bV~ F'ftces q..rJeed u u.s..CanmIo_
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f inal r.f. section). It was decided to use
these contacts to (1) Isolate the crys tal
calibrator (in the transmi t mode) from
the drive ci rcu it .
(2) Isolate the i.f . trap from the drive ci r­
cuit in the transmit mode.
(3) Furnish an antenna input to the
Drake 28 in the receive mode, also
"RL1" should mute the Drake 28 in the
transm it mode, and grounding the
Drake 28 antenna input in the transmit
position should protect its preselector
from high power burn out in transmit
mode.

The relay was rewired as follows us­
ing the extra coaxial cable supplied
with the kit. All contacts are shown in
the shelf, deenerg ized, receive posi­
tion . See f ig. 1.

A radiation leak test of the HW10l
showed it to leak slightly at the front
and very severely at the rear. The top
and bottom of the HW10l are not
fastened to the front in any way_There
are six screws thru the top shield at
the rear but they go into nylon inserts
making nice little capacitors with no
ground connection. The entire top and
bottom " shield" covers are only con­
nected to the chassis thru the four
feet. I called Heath about th is and they
suggested I make an r.f . gasket out of
coaxial cable shield braid and they
supplied me with metal inserts to
replace the nylon. Sanding away the
paint and installing the r.f. gaskets
stopped the leaks. The technician told
me that they were experimenti ng with
various values of R202, 10k at the grid
of the transmitter mixer but that some
values as low as 100 ohms may cause
the ALe circuit to be unable to limit on
voice peaks. I found that lower values
of R202 drastically increase the drive
especial ly on 10 meters making max­
imum output easy to obtain across the
entire band. I am using a 5000 ohm re­
sistor for R202 now.

I wondered what would happen if
both receivers feed the same speaker.
(If you try this be prepared to replace
an audio transformer as reverse power
from one receiver will burn the primary
out of the other's aud io transformer.)
The experiment was set up for c.w.
reception of a 40 meter signal. The
HW10l receives c.w. in upper side­
band mode; the Drake 28, which has a
tunable pass band and selectable side­
band, was set up to receive in lower
sideband mode. The same station was
tuned to the same pitch by both
receivers one in I.s.b., one in u.s.b.
Since each receiver delivers 'If.! the
power, the audio of both is turned
down, the interference drops way
down since all interference is at only
half power, but the wanted signal is at
full power. (Power functions follow the
square law.)

Now one receiver is tuned so that a
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• 2 EL EMENT 40 METER AMATEUR NET $436.25

sitting on top of the antenna tuner pro­
duces no TVI in either audio or pic­
tures. The portable has a pull up whip
antenna with a Drake 3QO·Hp·R high
pass fitter and a Radio Shack line filter
where It Is plugged Into the same
outlet as the exciter. The picture does
not dip and there is no effect on any
channel.

Anti t rip and Mute proved no prob­
lem at all. "Spot " is easy by turning the
mike c.w. level down and keying in c.w.
or pushing the mike switch in s.s.b. A
check showed this does not cause a
"swish" on the air.

All in all its been a good combina­
tion and fun to use. The experience
provided an opportunity to tinker, ex­
periment and learn ... one of the main­
stays of amateur radio. !E

From/to ante nna or l inear amp lif ier
2·3·4

ELEMENTS
OR MORE

$21 3.90

SUPER QUAD
KITS

Special Instruction Manual on
K irk' s "Su per Quads" $2.75

HIGH STRENGTH
FI BERG LASS

AVAILABLE IN A COMPLETE
RANGE OF KITS

• 2 J 4 ELEMENT DUAL BA ND
1015 OR 10 6 M ETER AMATEUR N ET FR OM $125.35

• UH F 4 EL EM EN T 2 OR 6 METER
AMATEUR NET fROM $60.45

• 2 3 4 ELEM ENT TRI BAND
10 15 20 METER AMATEUR NET FROM

From 100k Hz
crysta l callhrator

eTelephone : (203) 526-5324

KIRK ELECTRONICS DIVISION
VIK.lNG INSTRUMENTS. INC.

73 Ferry Rd ., Chester. CT 06412

WRITE FOR FULL INFORMATION. PRI CES DO NOT INCLUDE POSTAGE .

PRICES ARE SUBJECT TO CHANGE.r-.

X~ i>
•
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Fig. 1- The HW101 relay modifica­
tions. Note that the con tacts are
sho wn in the deenergized state. Make
all connections extremely short and
use a similar type coax as supplied

with the un it.
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selector shaft runs the the HW101 . It
st icks into the r.t . final shield cage in
an insulated bushing, drives the
preselector capacitor thru rubber
pulleys and is not grounded. Its length
is nearly resonant on Channel 39.
Soldering a shielded braid from a coax
cable from this shaft to ground com­
pletely eliminates u.h.t . TVI and helps
TVI in general.

The Drake 28 was connected at this
point and it was determined that
neither receiver being on the line
caused any problems with the other re­
ceiver; the crystal calibrator of either
can be heard the same strength in the
other. Both can be calibrated directly r-r;;;;~;;;;;:;:::::;;;;~;;~~~il
against WWV at 15 MHz by turning the I
Drake 28 band selector to 40 meters,
preselector to ten , and log dial to zero.

The Drake 28 works well with the
HW101 and no desensitivity was no­
ticed in either receiver when the other
was connected. There is not interac-
tion between receivers even though
both are connected to the same anten­
nainput.

At this point I added a Drake low
pass fi lter at the exciter output,
another Drake low pass filter at the
linear output and a good ground to
antenna tuner, exciter, and linear. Run­
ning 2000 watts p.e.p. on 29.725 MHz
with a portable TV tuned to Channel 2

slight tone difference exists in the
wanted signal. Mixing takes place at
the speaker, the fundamental tones
are present, also sum and dtfference
frequencies as well as secondary sum
and difference frequencies, and the
results are start ling. It sounds like
m.c.w. Those of you who have heard
m.c.w. know what I am discussing. It
would be possible to add audio filters
and have single signal selectivity on
c.w. I am now using two speakers to '
do the mixing mechanically and to
avoid reverse power audio burn out. It
would be possible to have this type
detection in a single receiver by having
heterodyne oscillators to bring the
other sideband pass to the audio
stage.

The HW101 must be completely re­
aligned after making these changes.
The neutralization changes because
the 6146 grid circui t no longer runs all
over the transceiver, to the calibrator
etc. The calibrator can be run in the
transmit mode since it is isolated in
the transmit mode. The 40 meter drive
improves since the 8.5 MHz trap is no
longer in the circuit on transmit.

After realignment is completed
another TVI check is made. Channel 2
TVI is far down but Channel 39 is bad.
Time to examine shielding and
physical construction . The drive pre-
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We conclude Homer Davidson's educational two­
part article.

12 Steps in Transistor
Replacement

Part II
BY HOMER L. DAVIDSON·

Photo 7 · Test the suspected transis tor ot the circuit for open and leaky condi·
t ions. Double check the test leads to be on the correct transistor terminals.

Step Number 7· Testing the
Transistor

After the suspected transistor has
been removed. check it for open and
leakage conditions. An open Iran­
stator w i ll have no beta reading. A
leaky trans istor may have a high
leakage or a shorted condition. One
ru te to follow with audio output tran­
sistors, if the leakage reading is equal
to the beta reading, is to discard it. If
in doubt about the leakage condit ion,
check the read ing with a good Iran­
slstor (Photo 7).

The defect ive transi stor may be
checked for leakage with an ohm­
meter. Check the resi stance from col­
lector 10 base with the negative ter­
minal of the ohmmeter at the collec­
tor term inal. A normal small r.I., Lt. or
a.1. transistor may have a reading
above 900 ohms. Large audio or out­
put transi stors may have a reading
around 500 ohms. Now take a reading
between the collector and emitter ter­
minals. On all transist ors, you should
have no reading between the ter­
minals. Any lower read ing bet ween
these terminals may indicate a leaky
transi stor. If in doubt, compare with a
new known transi stor.

When connected to the transist or
tes ter, you may fi nd the intermittent
transist or will " pop on." If the tran­
sistor is suspected of being intermit­
tent, leave it connected to the tester
and spray it wi th cold spray. It may go
open after several applications. Flat
type transistors have a tendency to go
open, intermittently. Sometimes, by
just moving the emi tter terminal, it
w itt go open . Don't take a chance,
replace it.

· 2821 5th Avenue S., Fort Dodge IA
50501

Step Number 8 .
Identification

The defective transistor may be
identif ied from the manufacturer's
literature or upon the schematic
diagram. If the schemati c is not
available, check for stamped numbers
upon the body of a transistor (Photo
8). Here, we f ind a defective audio ou t­
put trans istor with the markin gs of
C1449. Actuall y, thi s is a 2SC1449
type. There's not enough room upon
the transistor body to stamp out th e
complete number. Another example
is, a 0327 number is actuall y 250327
transistor.

How do you f ind out what type the
defect ive transistor is? First , t ry to
secu re a schemat ic from the
manufacturer or a local serv ice shop.
In many cases a similar schemat ic
has the same transistor li neup. If not
obtainable, and this occurs in many
Japanese models, t ry to determine if
its an NPN or PNP type. When the col­
lector voltage is posi t ive the tran­
sistor is an NPN type. Likewise, with
a negative collector voltage, the tran­
sistor is a PNP type. Next, determine
what stage the transistor operates in
and select a comparable transi stor in
anothe r schemat ic. The th ree main
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advertising in many elect ronics
magazines who supply original
Japanese t ransistors. Not only will
the or ig inal transistor mou nt correct ­
ly, but function as so designed.

When the original rep lacement is
not available, universal transistor
replacement will do the job in most
consumer electronic products . You
may select universal replacement
from ACA, GE, Sylvania, Workman,
and many others. Simply took up the
defective transistor part number in
the universal replacement guide
(Photo 9).

Most universal transistors have the
terminal connec t ions label ed upon
the plastic package. You may find the
collector operat ing voltage current
rating and operation frequency upon
the packaged transistor . In some
cases you may have to bend certain
termina ls in opposite direct ions to f it
in the requ ired mounting holes.

Photo 8 - You may identify the defective transis tor with the numbers marked
upon the body of the transistor. Here we find C1449, which is actually a

25C1449 transistor.

Photo 9 - When the original transistor is not available, most transistors can be
replaced with a universal replacement. Check the original numbers within the

universal transistor replacement guide.

things to remember are voltage, cur­
rent and operation frequency. For in­
stance, in the audio output stage you
must choose an audio tran sistor with
enough operating collec tor voltage
and wattage. If not , the replaced tran­
sistor may overheat and become
damaged.

Step Number 9 . Selecting
the Replacement

Always replace the suspected tran­
sistor with the original part number. If
possib le, obtain one from t he
manufacturer or parts jobber. Today,
there are regular Japanese jobbers

(

(l

Step Number 10 . Test ing
and Preparing the New
Replacement

Before installing the new replace­
ment, check it in the transi stor tester.
It's possible the new replacement
may be defective. If the chassis
doesn 't perform after insta lling, at
least you know the t ransistor was In ­
stalled wrong or there are problems
other than the transistor. Sometimes,
the new transistor may be ruined with
burned or incorrect tolerance of
resistors and bias diodes.

So, while defective t ransistor is out
of the circui t check each bias resistor
fo r correct resistance. If a bias diode
is in the circuit, remove one end and
check for leakage or open conditions.
In audio circuits, always test the
driver transistor when both audio out­
put transistors are damaged in a o.c.
coupled circuitry. It's possible a leaky
or open driver transistor may inject
improper bias upon the output tran­
sistor and damage the new one.

Now, form the terminal leads to fit
in the correct ho les upon the p.c.
board. Double check before the ter­
minal wires are soldered in place. You
may find in some universal replace­
ment transistors the center terminal
may be the collector lead, whi le in
others the base terminal. Ae-align the
new replacement terminals w ith the
aid of terminal markings upon the p.c.
board and un iversal trans istor
package. tn some universal replace­
ment transistors the metal body may
be connec ted to the collector ter­
m inals. So be careful. The collector
should be insulated away from
grounded heat sink.
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Photo 10 · Always apply silicone grease to the transistor before mounting to
the heat sink. In large audio or horizontal output transistors replacement, appl}'

silicone grease to both sides of the piece of insula tion.

MICA .NSULATOR

SIlICONE GREI\SE

When installing audio t ransistors ,
check for a mica or plastic insulation
between transistor and heal sink.
Place silicone grease on both sides of
the insulator before mounting the
transistor (Photo 10). Do not tighten
the transistor sc rews too tightly to
damage the insu lator. Replace the
heat sink upon all small tr ansistors
even if the heat sink is not secured to
the metal chassis. II 's surprising how

much heat is transferred from the
transistor and may prevent damage of
the new replacement.

Step Number 11 . Installing
The Replacement

Now with correc t leads lined up, in­
sert the transistor leads through th e

SPRING SPECIALS
ccsrcrau " boomer" S 69.95
OMNI.J 2 MeIer Antenna . . . . . . . 39.95
Tonna F9FT Antennas 144116 el. ....•. 5995
Khtzmg VHF·UHF AmptillefS

2M lOW tn . 1()()I/-J Out 179,95
432 lOW m. ':/NIl QuI _ ' 189.95

B.rd 43 and slugs. UPS paid in USA slock
Microwave Modules. less 15% cttust SIOCk
Telrex TB5EM. in stock .. . . . . • • . • . . . " 15.00
New Telrex TB5ES. 2 KW pep version 315.00
New Palomar Engr. Trans. Preamp ..•. 89.50
Bencher Paddles - $39.95 Chrome ... 49.95

Vibroplex paddles in stock. prus bugs.
wrue lor prices.

ETa 76 Ampltl.ers SIOCk
Lunar 6M·2M·220 In Line Preamps 49.95
Janel aSA·5 ... .. ... . . .. . ..... ....•. 4 1.95
HAM·X Tailtwts te r f'lolor . . . ....••.. 189,95
HAM-4 Rotor 13995
cetron 572B 29.50
New HOI He-1400 1441148MHZ, 25 wall.

Synthesized 2 meter traneceiver . 349.00
Remote digi tal readout . . .•. . .•. .. 49.95

Mot orol a HEP170 . ... .. . . .. . . .. . . .. 0.29
Mal lory 2.5AJ100QPIV epoxy diode . . . 0.19
Aero~ox l00QPFI5OCV Feed Inru cap . .. 1.95
Technical Books: Amoco, ARRL sams. Tab.

Rider, Radio Pub., canbcc«. Cowan,
WRTVH, etc Call

NEW Belden 9405 (2'16)(6118) 8 wire rolor
cable, heavy duty lot long runs .... O,32/lt
8448 8 wire rotor cable _.•. ........ 0.20111
9888 double shietj RG8 Foam ..... 046111
8214 RG8 Foam ...•.............. 0.26111
8237 RG8 Regula ' 0.23111
82'67 00213 0,30

AmphenOl Silver Plate PL259 (831Sp) 0,69
Belden 14 ga, stranded antenna wi re

' 8000 0 06/11
reree v. " Foam Hardhne SO.651ft -

ccerecroe. ea. . . .. . . .. . . . . • . . . . . . 15,00
Befkte!l RG8X,52 ohm. KW, P8f 11 O.16
Robot " Slow Scan" Now in SIOCk Call
Alliance H073 Rotor . . . . . . . . . . . . . . . • 109 95
reretcwr.sensupport-

55 ItIw beeakover 54900
40 IUw breakover .... . . . . .. . . . . . • . 39900

Tetrex antennas? In StOCK! Monobanders?
You bel!

Photo 11 - Always use a smafl soldering iron when replacing any transistor. A
battery cordless type is ideal to make good clean soldered connections.

SAY YOU SAW IT IN CO

Loolling for anllque parIS '?
wrtte spectnc need to W5GJ.

THIS MONTH'S SPECIALS:
Icom IC701 , AC, MIC - $1 ,195.00
NEW ICOM IC255A, 2M - $349.00
Centron GLA 1000 Amp. $319.00
Dentron Clipperton L - $499.00

(Limi ted Oty.)
New Price $599.00 after current

supply runs out.
Kenwood TS700SP $599.00;

TR7625 $399.00;
TR7600 $299.00: RM76 $99.95.

Limited Otys.

MASTERCHARGE • VISA

1\11 Pf>CH lob "iOOJston except *l'Ie<e '~Ied

PrICH $uDIe<:t 10 Char ge w,lhout notICe. a ll '1_
gua ranteed. Some items Si.ltlje<:t PfIOr U '• . Send
telle<head tor Deale< ptice lis l. Texas fHidenlS..:Ill
6% lax Please add pestaoe est>male $1.00
m,n,mum,

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINNEY
HOUSTON. TEXAS 77002

7131658-0268
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Here are a few do's and don'ts:

After checking all cables and wires
connected to the unit, we are ready to
test the unit out (Photo 12). In audio
products keep the volume control at a
minimum so as not to damage the
speakers or output transistors with a
big rush of volume. Turn the switch
on - it's always a big thrill when
something functions as it should.

Before leaving the chassis, make a
voltage test and see if it compares to
the schematic, especially audio out­
put transistors, or feel the transistor
and see if it's overheating. If the
replacement gets warm at once, you
have either the wrong transistor in­
stalled or a bias problem. Take
voltage and resistance measure­
ments when the unit will not perform.

1. Do try to obtain the original
replacement.

2. Do be careful not to disturb or
destroy components around
the replacement.

3. Don't leave the soldering iron
on the connection too long.

4. Don't use a large soldering iron
when soldering the terminals.

5. Don't mount the transistors
under the chassis, just be­
cause it's much easier. Always
replace them in the original
position.

6. Don't forget to check and
double check for the transistor
terminals in the right p.c. holes.

7. Don't make poor sloppy con­
nections - be proud of your
work.

B. Don't be discouraged if the re­
placement doesn't function as
planned --- try , try again. rfI

the long nose pliers upon the tran­
sistor lead to prevent damage to the
transistor. Make a good soldered joint
but don't leave the iron tip on too
long.

After the transistor connections
are soldered in, clean up around the
terminal leads. Use a pocket knife or
small screw driver blade and clean off
the rosin material around the connec­
tions. Sometimes small particles of
solder may be left intact and will
short out against the p.c. wiring. A
small stiff wire brush helps to brush
off and clean up the soldered connec­
tions.

Step Number 12 - Testing,
Testing

3.5-30 mHz $15.95
optimized 14·30 mHz
includes hardware lor
2H boom $17.95

battery-cordless iron is excellent for
installing transistors (Photo 11).
Where a large amount of heat is need­
ed to make a good soldering joint, use

Model ZA·1
Model ZA·2

BenCHeR, inc.
333 West lake Street, Dept. D
Chicago, Illinois 60606 (312) 263·1808

• Lets your antenna radiate-not your coax
• Helps fight TVI-no ferrite core to saturate or

reradiate
• Rated 5 KW peak-accepts substantial mis-

match at legal limit
• DC grounded-helps protect against lightning
• Silverplated hook-up braid; Custom molded case
• Amphenole connector; Rubber ring to stop water

leakage

the
IDtimate
1:1UALUN

Available at selected
dealers, add $2.00
postage and handling
in U.S.A.
WRITE FOR LITERATURE

Photo 12 - After the transistor is installed and connections all cleaned, hook
up the unit and test it out. Make sure no extra pieces of solder or tools lay

under the exposed wiring of the chassis.

p.c. holes. Before soldering up, check
again for terminals in the right spot.
Use a low wattage soldering iron so
as not to destroy the new transistor. A

CIRCLE 60 ON REAOER SERVICE CARD
SAY YOU SAW IT IN CQ



TELREX MODEL TBSEM/4KWP

"MONARCH" 10, 15, 20 Meter

GAIN · 8.5 Db reference 1/2 wave dipole.
FIB RATIO· 28 db
SIDE NUllS · down 35 db
BEAMWIDTH • 600

By the only test t h.' mu ns anything ._ o n
the ai r com p.arlson ._ this 'fUIY co ntinues to
outperform . 1I competit i on _ . ;lind h IS for
three deeldes. Hore 's why ._ Te lre x uses ;I

un iQue fril p de$lg" em ploying 20 HI Q 1 500 V
cer&mlc condensers per .ntenn• • Te lrex uses
3 optlmum-s~d. opt im u m-t u ned ren ec:t Or5
t o provide ma:dmum ~ln and t r ue FI B
Tr " Bilnd performance.

ONLY TELREX GIVES YOU ALL THESE
FEATURES _.

Po_ ,.Ilng • KWP _ ".,10 Of" shine.
Wind ' iltl n g survh".l 105 mph.

• Patented broa~b.lnd coax kll l "Balun"
• HNvy-duty st..1 fU sset m ount ing plate,
• Aluminum boom 2 " . 2-IP" O.o.)Ii I I ft.
• urge dllmet..., ,05 1 ...... .. ta per-swoll ged

du,., elem.nu 10f' minimum _ Igh l lind
exceptlonil l stre n;th t o weigh t ratio.
St.lnleu st eel etec: trl~l har d w are.

STEP UP TO TELREX
Professionally Engineered Antenna Systems

QI
Featuring the single transmission line "TRI·BAND AR RAY"

318 N. Main, Salisbury, NC 28144 Hours: Monday -Saturday 9am to 6pm Call 1-704-636-7959
7322 N.W. 46th St., Miami, FL 33166 Hours: Mon.-Sat. 9am to 6pm Call 1-305-592-2788

Our TELEX Number 80-8327
CIRCLE 69 ON READER SERVICE CA RD

RANIUM UERIES

u FIND THE ERROR"
BY MARTIN BRADLEY WE INSTEIN, WBSlBV

130 Coe Avenue, Apt. 73
East Haven, CT 0651 2

+ 6 -15v_

+ 1 2 v.o-------~

1000

Attech to grounded o-----J j

equipment case

To " RING" switch
term inal on horn
rerev

1K
Input <>--...A-/V"v-----

scs

N.C.
"RESET" switch

470

2N2222

Speaker

Here 's What Was Wrong
The " Ring" switch terminal on a horn retay pulls the
relay in when connected to ground; our circuit con­
nected it to + 12. This change gets the watchdog howl­
ing.

What's Wrong?
It's a simple enough circuit. This Utility Speaker and
Driver might be used at the output of a 555 sidetone
oscilla tor, for example. But it doesn 't work the way it
should. Why not?
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Here's a great idea to add another dimension to
your Wilson WE·BOO. It's also a good one evening
project.

A Five Dollar Scanner For
The Wilson WE-SOO

BY BUZZ GORSKY·, K8BG

l--1-_>l_ D

D,,,,,"

...."
,------ _ f-,

.-- - - - _>l_ C

ttcles devoted to scanners for the
IC22-5, consulting Don Lancaster's
CMOS Cookbook, and checking on
what ICs were available at the local
Radio Shack. The scaner was bui lt on
a 2 x I .314 inch piece of perf board
which just fit into the one open space
in the BOO conveniently located right
next to the diode board.

The ci rcuit for the scanner is shown
in fig . 1. The design is quite simple, reo
quiring on ly three ICs and a few add i­
tional components. The ten volt input
for the scanner is provided from the
unused diode position and the outputs
are connected to the other four posi­
tions. The 555 provides the clock for
scanning function. The values for R1
and C1 control the scanner rate. As I
mentoned above, the values shown
will provide a very slow scanner rate.

system to hold the scan on an occu­
pied frequency. 1 felt that this would
suit my needs since it would point up a
busy frequency and I could then
switch to it for operation.

Frequency selection in the 800 is ac­
complished by switching a ten volt line
to the BCD (1 ,2,4,8 code) inputs of the
synthesizer. A siz posit ion switch
selects either one of f ive diode pro­
grammed frequencies on the matrix
board or the rotary switches in order to
provide the correct pattern of syn­
thesizer inputs. For tertiary frequen­
cies ten volts is provided to one of two
inputs to code either + 0 or + 5 khz. I
programmed four frequencies on the
diode matrix board an::' ptanned to use
the fifth position for scanning.

The concept for the scanner logic
came after persuing many of the ar-

Fig. 1 - Circuit diagram for the five dol/ar scanner. The scanner is built on a 2 X
1 3/4 inch piece of perf board.
R1-150K Diodes - 1Ng14 or similar (Radio Shack 276·1620)
R2·15K 555 Timer (Radio Shack 276-1723)
C147mf MM74C76 dual JK flip-ffop (Radio Shack 276-2312)
C2-Q.Ol MM74COB Quad 2-input AND gate (Radio Shack 276-2305)

·244g Derbyshire Road, Cleveland,
Ohio 44106

I purchased Wilson's portable syn­
thesized rig with an eye toward travel
and have found it to provide good ser­
vice on many types of vacations in­
cl uding travel by plane, car, and on
foot. However, the family budget re­
quires that more time be spent at
home than on vacation . At home I like
to monitor the two two meter
machines operated by LEARA (Lake
Erie ARA) and 146.52 simplex. Switch­
ing from one to the other with the
rotary switches is clearly lnconve­
ntent. but even when frequencies are
programmed into the diode board pro­
vided by Wilson , there is still the
chance of being on the wrong frequen­
cy at the wrong time. It was obvious
thai a scanner would be a nice addi­
tion to the rig.

I decided to limit the project in
various ways. Since the rig does travel
quite a bit, the entire addition should
be contained in the case, and since the
rig is often used on its nlcad sup­
ply, current requirements should be
kept to a minimum. Finally, parts
should be readily available and cheap.
Therefore a CMOS device was planned
and to further limit current drain I
decided against LED indicators. Once
that decision was made it was clear
that scanner function cou ld not be
read ily monitored, and it would
therefore be unwise to transmit using
the scanner. Thus it was devised as a
receive only unit.

The choice of scanning speed olters
another area for decision . Since I did
not wish to drill any holes and thu s
bring out a switch to disable the scan­
ner, I did not want it to get locked up
on a sing le busy frequency. So, I chose
to have a relatively slow scan rate, of
about 5 seconds per channel with no

34 • co • March, 1980 SAY YOU SAW IT IN CO



TH£ UNIT£D STAllS OF AM£R ICA
CO UNTI£S AWARD BELDEN~

1Il0 0 1 Cond - 8
AWG I,n mm) - 2·16 , 12t>dCll. 11 ~].

6-18. [1 6 .301.1 ' 171

CIRCLE se Dill READER SERVICE CARD

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINNEY. HOUSTON, TEXAS 77002
7131658·0268

MASTERCHARGE • VISA

"N ,. ,...- M" 100 II
'" m9888 so " "46./1t, '00 " "soc " a.e

coo " '"«c se '"
~

8214 so " "26clft, '00 " s s
zoo ae e s
coo aa '"sec " '"

~
8237 '00 ae ..

23cJlt xo ac "«c " '"soo " es s

iIiiiIm 8267 ' 00 ao ..
•

30cJlt. "'" ac "soc " '"sec "
,,,

~ 8448 ~o 0 ' Cond - 8

20cJlt. AWG I,n mml - 6 -22 11')()1. 1761,
2 -111. (16 . :lOI. 1l 191

-----=-
~

, -->= 9405
...I..-~ -~ 320m,-- ~

-
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• -00. : /• •
• • • •••• • •
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-. • l'loW-, 1,,.,. -"'- tI ,

\001~
,tIU"'j", UiEIT'l'

"iI',;

'/ ,.. ..........,.. '"" ' .."" -"'- •

,....-

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 ecun­
ties for one of amateur
radio's most prized
awards, USA-CA.

LQ ,J..\(; ,IZ I:\E
76 North Broadway ·

HickSl/ille, New York .

11801

The clock then drives one of the two
JK flip-flops in the 74C76 dual chip.
The Q output of thai flip-flop drives the
second flip-flop which will thus switch
at half the rate of the first . The states
for 0 1, 0 1, 02, Q2 are shown in Table
1. These four outputs are then fed to
the inputs of four AND gates in the
74COB chip. The patterns for the inputs
are shown in Table 2. The inputs pro-

vide four distinct states, each of wh ich
results in a high output from each of
the AND gates. These outputs are then
connected via diodes to the four chan­
nels on the diode board. The output
diodes serve to isolate the rcs from
voltage supplied when anyone of the
diode frequencies is selected from the
front panel switch on the BOO.

Construction is not critical and
there are few components to mount.

TABLE 1
FLlp·FLOP OUTPUT

I•

Pin 14, 11
Pin 15, 11
Pin 14, 10
Pin 15, 10

TABL E 2
AND GATE INPUTS

Say
You Saw
It In

Gate 1
Gate 2
Gate 3
Gate 4

acquired then the 555 is shut down un­
til the signal is lost. If you make this
modification you will probably want to
change the 555 cycling rate. In either
configuration though, this simple
scanner will add to the enjoyment of
the BOO. !l

The 0.01 capacitor is essential since
something on the 10 volt line from the
Wi lson makes the logic go wild if that
capacitor is not in place. Of course the
usual precautions are required when
handling the CMOS ICs. In fact the
scanner is much easier to build than
the diode board is.

There are certainly many features
not included in this simple scanner
design. But for a simple project
costing only a few dollars, including
diodes for programming, it does pro­
vide a useful addition to th is syn­
thesized rig. Further no irreparable
modification to the 800 is required .

If you do want to have the scanner
stop when a signal is encountered this
can be easily arranged. You need add
a single cp-amp. The amp can be
powered from the same line powering
the other ICs. The output of the amp
goes to pin 4 of the 555, instead of the
10 volt tine. The + input of the amp is
connected to a line from the BOO's
squelch circuit. Since Wilson does not
provide a component layout diagram,
you have to hunt for a place in the
squelch circuit which has about + 0.7
v when no signal is present and essen­
tially zero volts when unsquetcbed,
The - input of the amp is biased to
about +0.3 volts and the amp will
keep the 555 running until a signal is

STATE
010
1 0 1
1 0 0
o 1 1

1
o
1
o

PIN
15
14
10
11
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K3WBH gives us another approach to designing v.h.f.
and u.h.f. arrays using techniques developed for the
low bands.

Using Lower Frequency
Antenna Techniques At

V.H.F. And U.H.F.
BY T.E. WHITE", K3WBH

-

.. '

144 220 420

80 52 29
76 50 27',
20 13 7
60" 60· 60"

S.... ' ''Xl 28 16
3 4 I.." ' ?

3~ ' " 1~

.elfi sp 1"' =< 16 sp3/. '" :t 18 sp ',,,"
Mount" l of way out DE's ~nd "J ou t
0'5 euorox.

•

0'o
5

mounted on insulating blocks but D's
are on metal saddles. Wire connec­
tions from relay to feed points should
be short as possible. •

These first two are not super-gain
antennas but you'll be surprised at
what you can hear and work when the

B

"8'" lenqth
'"8" (!lameter

el. d ia
Connect in" w ire

X

TOP VIEW

"South'·

See chart for wore
"'- I Sll~ ~nd o;p.;lC,rog

_-::i- Wal....c-oot r el~y on mast

,

0:~~~ T_O"_y ~
•

30011 to
balurv at rill

"NOfth"

"'coil

0; ON -North1 O FF-South

':" +12 v.

0'

A d.p.d.t. weatherproof relay at the
antenna is controlled from the shack.
The non-metaufc braces (X) are needed
on 2 meters only. LAy them out so they
support the DE's at about 213 of their
lengths outward, and size boom length
accordtnqty. DE inner ends are

o

-

O nething usually overlooked by the
v.h.f. amateur in choosing antenna
types is what is called the "wavelength
factor." The amount of signal voltage
in a radiating or receiving element. be
it wire or tubing, is directly propor­
tional to its physical length. And.
presuming delivery of signal via the
feed line, the larger (longer) the anten­
na the higher the voltage at the
receiver terminals ("if you can't hear
'em you can't work 'em.")

Therefore there is no reason not to
use the so-called "long wire" family 01
antennas well into v.-u.h.f. Here are
some examples, ranging from simple
to not so simple.

Fig. 1 shows a long wire, broken and
fed 1/. wavelength from the shack end.
300 ohm line makes an almost perfect
match. Even 450 open wire line could
be used. For receiving and low power
transmitting, a simple resist ive balun
(fig. 2) gets you down to your 50 ohm
rig connection. Maximum signal is off
the far end, due to some reflection at
the shack or building end, so orient the
wire to your most desired direction.
This is an excellent skywire for work­
ing up or down a coastal stretch as
from R.I . to Va., during temperature in­
version openings. Radiation angle is
qu ite low.

Fig , 3 shows a flippable Vee ar­
rangement for the same sort of fre·
quentty used path, like northeast to
southwest , where you are "In the mid­
die" and desire to work stations 180
degrees opposed, perhaps in the same
OSO, or for relay purposes.

°36 Lake Ave., Fair Haven, N.J. 07701 Fig. 3- A double vee antenna.
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Fig. t - A v.n.t-u.n.t. long wire antenna

Guy /!Vp)

" 0 '--- - l
..._-------- Mast 12" above lOP bay

"I

420

'"15'9 "

220
13"

29'3"

B

144

20"

'"
A
B

To balun
al r,g

PJ B~m

Term ina l

-

Non -meta llic maSI aboYe rotator

Gu~ ... tend 10 all "cornets"

NOTE

Cover or encapsulate
res istors and connec tors

TERMINAL DETAIL

Wire~

Guy 10 ~
eyeboll .----

w"./C:::}~_ ::::::::.J

Ro tator

II

~ I . I
W 'f,l,,

Say You Saw It In CQ!

Fig. 4- A stacked rotary rhombic for 420 MHz.

FORMING RHOMBUS

PrOV ide feed slack and "-'pporl
proper ly for t u rning wi t hou l

short ing

.'~»> ' I
1~ ----- :1" _;;, -; ...

f ' ,;;

L ,rr .:
u

02A
12011

0"
12011

.,
5011

5Ol!
FM .ig

>---r--"M.---+-J.

band is "open."
The 420 antenna of fig. 4 is a bit

more complex but worth the effort for
low-angle OX. A stacked rotary rhom­
bic for v.h.f. Is rather unwieldy (some
have been built) but ideal on u.h.f.

Umbrella guys of polypropelene
with small turnbuckles support the
bays. The booms are 12 It. by 314 dia.
fiberglass. The mast section above the
rotor must also be non-metallic. (No,
the fact of running the feeder back to
the mast between the bays does not
upset pattern or Impedance.)

Fig. 2- A simple resistive balun.

It Is best to lay out each diamond by
chalking a pattern line on the shop
floor, and bend the four halves along
it. Make a base line 140 in. long and a
perpendicular at 70 In. No. 8 semi-nard
drawn aluminum wire is cut in four 168
in. lengths, bent at midpoint and posi­
tioned properly.

Single 600 ohm non inductlve resis­
tors are hard to come by. Use 2·300 or
3·200 in series mounted on a piece of
cycotac or similar, wi th bolts for ends
of rhombic and eyebolt for guy. The
beam pattern Is fairly sharp, which Is a
good th ing on this radar-shared band.

Il'I

KITS ro-se S122.SO

$149,50

a NEW antenna principle
PROVEN IN EXACTING TESTS AND MANY YEARS ON THE AIR AT WpMBH - KpAST - KSVRM

THE itt& @~~~U: ~~~ N N A O"in; :~;~;:~:~:
A COMPLETEL Y NEW ANTENNA

Her. is an uttr . compact beam antenna ....hich can be tuned t o any fr~ uency between 7.0 lind It.S
M Hz. W ei s h ing only 18 Ibs. this anlenna may not outperform. f u ll sind beam b ut it SU ' e w ill «i".
you )'our sh.te of O X and stateside conlacl'L Will handle 1 KW OYer. 100 kHz bandwidth.
• Fu lly ...e a lher p roof . • H '·Q. a ttenuafes h armonICs
• M ou nts easily on TV m ashng • Comes ;>$Sembled & t ested
• Fip u r e 8 pattern
LITTLE GIANT MODEL lOOXl0Q0.40
Other mode ls a vauabre fo r 10. 15 & 20 mele,s Add $ ) I, ans.

Lillie GianI Anlenna Labs, Bo x 245 , Vaugh nsville , Ohio 45B93
Subs idiary " Apollo Products" Yillag.Tw'il: Co.

419 -6 46-3 495
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In this installment KBBG takes us through
INPUT and OUTPUT statements plus gives us a
practice session to tinker with.

INTRODUCTION TO
BASIC

A" Computer Programming Language

Part III • Input and Output Statements
BY BUZZ GORSKY· , K8BG

I n spite of all its speed and ability to
make decisions, the computer would
be a relat ively useless tool unless the
operator or user could put information
into the machine and get information
out. In th is segment of our exploration
of BASIC, we wil l look at INPUT and
OUTPUT statements. These state­
ments are among the most variable
from one machine to another, so you
will have to look at your computer's
manual to learn the fine points. I will
present material that is correct for
Radio Shack's TRS-80 LEVEL II sys­
lem .

We have already encountered the
PRINT statement, and we have used It
in examples. There is more to this
statement however. Most machines
allow for some sort of formatting of
printed material SO that you can ar­
range the material which will be on the
screen to suit your needs. For the
TRS-80 if a PRINT statement is fol­
lowed by a semi-colon t) the next
PRINT statement will continue print­
ing on the same line. However, if there
is no ";" then further printing will oc­
cur on the next line. If items in a PRINT
statement are separated by commas
(,) then the machine will display the
material in columns. There are four
columns on the screen . One catch to
this is that material is always dis­
played in the next available column.
So if you have a statement which says
PRINT A,B,C.D that should come out

•2449 Derbyshire Road, Cleveland. Ohio
44106
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in four columns across the screen . But
if item A is very long and runs into the
screen's second column, then B will
be printed in the third column. C in the
fourth, and D will show up in the first
column of the next line. So you have to
do some planning to use this system
and get the material presented as you
desire.

On the other hand, if items in a
PRINT statement are separated by the
":" then they are printed next to each
other with no separation. However
since the system leaves room for
signs when printing numbers and the
+ sign is not printed, there would be
one space between each of the items
in a list of positive numbers.

As stated before, any " literals". that
is material included in quotes. is
printed just as ind icated in the pro­
gram statement. The statement

10 PRINT "THE RESULT IS-"'"I•
would cause the following output to
appear (if I were 132.547):

THE RESULT IS-132"547
The next PRINT statment would ap­
pear on the next line.

If the four avai lable columns do not
suit your needs you can arrange your
own columns with TAB modif iers for
print statements. A TAB tells the
machine to display material so many
spaces from the left edge. If printing
has already proceeded beyond that
point, the TAB modifier is ignored. The
following statement

10 PRINT TAB(5IA;TAB{10)B;TAB{15)C;
TAB{2OID;TAB{25IE

would print the values of A B C D and

E with the beginning of each value five
spaces apart. If one of the values were
longer than five spaces. that would
throw everyth ing off as the next TAB
would be ignored. You do not have to
put a number in a TAB statement. you
can use an expression. Run the follow­
ing and see what you get:

10 FOR I = 1 to 63
20 PRINT TAB (I) I
30 NEXT

In a later Installment when we talk
about string operat ions, this feature of
the TAB modi fier will be most useful.

Complete control over where some­
thing will be displayed Is obtained
with the @modifier. The screen is
divided into 1028 locations shown on a
map in the manual. You can display an
item at a particular location by stating

10 PRINT @542;"542""
This will print the literal 542 at location
542 (approximately the middle of the
screen). Fooli ng around with state­
ments like this will help you find out
how the screen is divided. Incidentall y
if you are using the 32 characterlline
display then there are only half as
many valid locations for PRINT @
statements, and the locations must be
even integers. Whenever the @
modifier is used at the bottom line. the
entire display will move up one line
after execution. this can be prevented
by ending the PRINT @ statement
wi th a";" .

PRINT USING provides a method for
employing a specific format for the
output of data. There are too many
possibilities for this modifier to dis­
cuss them all here. I wilt give one ex-
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Tab/e l- New statements covered in this
segment.

Isay You Saw It In CQII

ample. Suppose that you want data to
display with three digits to the left of a
decimal point and two to the right. You
would say:

10 PRINT USING """."IIA
The value of A wou ld then be shown in
that format. When dealing with dol lar
values such a format wou ld display
100 as 100.00 instead of just 100.

The PRINT statements provide quite
an array of possibil it ies for controlli ng
output to the screen. If an L is put in
front of PRINT to get LPRINT then the
statement will cause output to a line­
printer (assuming one is connected).
All of these statements except the @
mod ifier can be used with a line­
printer. For the monitor screen, the
CLS command will clear the screen ,
so that you can begin to output mater­
ial onto a blank screen .

Now we have a number of state­
ments to use so that the computer can
talk to us. We need statements so that
we can get information into the com­
puter. We have already seen how the
LET statement provides informat ion
with in a program. LET A = 10 for ex­
ample sets 10 as the current value for
A. 11 we have a program which has a
number of values that must be set this
process can become tedious. A short­
cut involves the READ/DATA state­
ments. The READ statement provides
a list of variables and the DATA state­
ment gives the values fo r those vari­
ables. For example:

10 READ A,B
20 PRINT A.B
30 IF A = 99 THEN END ELSE

10
40 DATA 1,2.3.4.5.6.7.8.9.10.

99.0
This little program demon strates
some features of the READIDATA pair
of statements. The DATA statement
can be anywhere in the program and
the READ statement will find it. Data
is read sequentially. The first time
through A gets the first value and B
the second. Once these have been
used they are not used again, so next
time through A gets the third value
and B the fourth, and so on. (If you run

duplicates of the pr int statements that
put the data on tape or there will be er­
rors . A bit of experimentat ion will
teach you the fine point s.

This completes the new statements
for this segment. Table 2 has a pro­
gram which you can run to make use
of what we have learned. We will go
through it a statement at a time.

Statement 1 contains an "advert ise­
ment" about the program. The CLS
clears the screen. The next statement
" PRINTCHA$(23)" sets the display to
32 charactersfline (we'll learn more

lCLS: PRINTCHRS$(23):PRINT:PRINT:
PRINTIAB(61"DEMONSTRATION P
ROGRAM" :PRINT:PRINT:PRINTT
AB(8)"BY BUZZ GORSKY":
PRINT:PRINTI AB(l2) "KeBG"
2 FOR I = H05OOO:NEXT:REM THIS
PROGRAM WILL DISPLAY A LIST 0
NUMBERS. THEIR LOGS. THEIR
SOUARES. AND SQUARE ROOTS 10
CLS:INPUT "ENTER THE FIRST AND
LAST NUMBERS FOR WHICH YOU
WANT VALUES";M,N:REM M AND N
WILL BE THE LIMITS BETWEEN
WHICH CALCULATION WILL BE
DONE
15 PRINT ..NUMBER.....LOG...

..SQUARE.....SQUARE ROOT"
20 FOR I = MTON
30 L = LOG(I)
4OS =I'1
50 R = SQR(I)
60 PRINT I.L..S.R
70 NEXT I
110 INPUT " ENTER 1 TO HAVE

ANOTHER RUN; 2 TO QUIT";Z
90 IF Z = 1 THEN RUN ELSE END

Table 1/- A program which you can run to
make use of what we have learned.

three values and you enter four, the
last will be ignored and the machine
will display "EXTRA IGNORED".

The last of the statements we will
consider involves the tape recorder.
You can save data on tape and then
read the data into a program at a later
time. To put data on tape you use a
PRINT 11-1, statement. You must use
the hyphen and comma as shown.
Fol low the comma with the list of data
you wish put on tape, each item
separated by a comma. The total list
of data must include less than 255
characters or material will be lost.
However , using very short data lists
wastes a great deal of time since the
machine goes through a lengthy start­
up routine each time a PRINT #-1
statement is encountered. In other
words PAINT #-l,A,B,C,D,E,F,G,H, will
execute much faster than PRINT
#·l ,B ... etc.

The READ #-1, (li st ) permits material
on tape to be read into the machine.
Your read statements must be exact

this on your TRS-BO and it prints 1,2
forever do the following :

5 POKE 16553,255
That magical statement at the begin­
ning of your program will fix an error in
the computer's memory (don' t ask
why-it just works! ).

Try these variations on the above
program to learn more about READI
DATA statements. Change statement
40 to contain 1 through 5. Then have
another DATA statement in line 50
that has the rest of the data. There will
be no difference in the running of the
program. When the machine uses all
of the data in one statement, it goes
on to the next DATA statement for
more. Now, leave of the final O. That
will bother the program. The last time
through it will find the 99 for A but
there will be no value for B. Execution
will stop and the machine will print a
message telling you it cannot find
enough data.

The RESTORE statement can be
used with READ/DATA pairs . When
RESTORE is executed, the data lists
will next be read from the beginning.
Change statement 30 to:

30 IF A = 99 THEN RESTORE
35 GO TO 10

That program will run forever ! You
have to be careful when using RE­
STORE.

The INPUT statement allows the
operator to provide information from
the keyboard. " INPUT X" will cause a
''?" to appear on the machine's screen
and execution will stop. You then type
in the value that you want for X and
the machine will read it when you hit I
enter. Execution will then proceed
with the next statement. You can in­
clude a "prompt " with your INPUT
statements so that you will know what
the machine wants. For example

100 INPUT " ENTER THE
NEXT NUMBER" ;N

will cause the machine to display:
ENTER THE NEXT
NUMBER?

and then wait for you to type a number
and hit ENTER. It then assigns N the
value you have entered. Note that
such an INPUT statement must have
quotes around the material you want
the machine to display, and a semi­
colon between such material and the
variable. The machine adds the ques­
tion mark when it displays to show
that it is waiting for something. If you
entered a letter when the machine was
waiting for a number, or vise versa, it
would display "REDO" and give you
another chance (see, it does have a
heart). INPUT statements can be made
for more than one item. You can IN·
PUT A,B,C at one time but when you
type the numbers in you must separ­
ate them by commas or the machine
will be confused. If it is expecting

READ
DATA
RESTORE
INPUT
READ #-1
LOG
CLS

PRINT
PRINT TAB
PRINT @
PRINT USING
PRINT #-1
REM
SQR
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about that when we look at strings)
while the rest provide the material to
be printed wit h the appropriate tabs.
Note that colons can separate sta te­
ments which are Inc luded In one pro­
gram number. Notice too th at " PRINT"
is a good statement all by itself . It
causes a blank line to be displayed.
These print statements could have
been of the PRINT @ format. Why
don't you try to get the same display
using PRINT @ instead of the tabs
and blank PRINT statements?

Statement 2 begins with a
FOR/NEXT loop that has nothing in
it. This Is just a delay to hold the
advertisement on the screen. Leave
th is for next loop out and see what
happens. The material that appears
after " REM" is a remark. It does not
effect program execution-the com­
puter just ignores it. It is there to help
the human programmer keep track of
what is going on.

Line 10 clears the screen and then
provides for the Input of two
numbers called M and N. In line 15
column headings are pr inted. Not ice
that each literal is separated by a
comma. In line 20 a loop is started
using the limits of M and N as
entered. Line 30 calculates the log of
I, and sets L equal to the log. Line 40

SAY YOU SAW IT IN CO

sets S equal to the square ot I. The
square is calculated as 1·1. It could
also be calculated as I 2. However
that procedure takes lots longer that
1· 1. R is then set equal to th e square
root of I. This could also be Ind icated
as I 1f2 . After all of thi s material Is
printed in 60 the Input statement Is
executed and you have a chance to
enter a 1 or a 2 indicati ng whether or
not you wish to continue. Line 90
evaluates the input and If a 1 then
the prog ram is run again. Notice that
"RUN" is a valid program statement.
We could also have said IF Z = 1
THEN 1 ELSE END. There Is an ad­
vantage in using "RUN" however.
When RUN Is executed all variables
are set to zero so we get a tresh start .
If we just looped back to line 1 or line
10 then we would have to worry
about variables that st ill had values.
For this program it wou ld make no
difference. But If we had a statement
like X = X + 1 in the program, and we
expected X to be zero the first time
through, then we would gel' a sur­
prise on the second go around as X
would have the last value calculated
first time through.

As you run this program you will
notice that If M and N are far apart
then material starts vanishing off of

the screen before you get a chance
to read it. Can you think of some ad­
dit ional statements that would stop
the output when the screen was full
then continue on command? (Hint:
An INPUT statement halts execution
wait ing for your entry. An appropriate
counter would keep track of how
many lines were on the screen.)

We now have a useful array of pro­
gram statements and can execute
many types of computat ional pro­
grams. I have Int roduced only a few
of the machine's built-in math­
ematical operators. Look at your
manual to see about trigonometric
and other special mathematical
functions.

Next time we'll look at st rings and
special operations associated with
them.

(to be continued)
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Here's an item for the mechanical RTTY buffs that
should make operations a little easier and more fun.

A Convenient Control
Switcher For RTTY

BY RUSS RENNAKER· . W9CRC

"11lD98

D

t\1

except the power supply of course, the
receiver output is connected directly
to the input of the TU, and if the printer
motor is on and you are tuned to a AT·
TY signal you wi ll be print ing . The
push buttons are all the " push-push"
type, but toggel switches could just as
easi ly be used.

Here are the functions of the push
buttons; from left to right:

1. Power supply on
2. Disconnects TU and connects

cassette to transmitter
3. Disconnects TU and connects

cassette input to receiver
4. Disconnects TU output and con­

nects (and starts) 10 sender to
transmitter.

,
a

10 STA RT I'---!--+---,

J, J,
12vdc

5

ID~.

,32,

For the switcher I use some old
twelve volt relays from the junk box ,as
well as the push buttons and most of
the rest of the parts required . I wired
my "10" sender directly into the
switcher but it could be external as
well if additional phone jacks are pro­
vided on the rear panel. The 12 v.d .c.
power supply, likewise, is out of the
junk box and almost any kind of c.c.
supply would do as the current drain is
not great. I also built the cabinet, but
any standard cabinet that wi ll hold all
the parts would be fine.

The circu itry is very simple. I have
just replaced all the patch cord s and
alligator clips with relay contac ts.
When none of the push buttons are on,

F or those of us who are still using
mechanical devices in our RTTY
setups a big problem has always been
the interconnections, le. going from
transmit 10 receive, or 10 the " CO"
tape, or perhaps the " 10" sender. At
one time I had more patch cords, alli ­
gator clips and loose wires on my AT·
TY lashup than in the rest of the eta­
t ion all together. I got tired of moving
patch cords and changing alligators
(without getting bitten) and finally
came up with th is s imple " switcher"
which requires nothing more than a
single push button to accomplish any
of the various functions in a normal
Any operation.

First off lei me say I use audio tone
shift throughout, except one option
which r explain later. There are many
advantages to the use of audio shift
and not the least of these is the ease
with which the inputs and outputs can
be handled. The Any gear here at W9­
CAC consists of a Model 19 Teletype
machine with standard tape punch and
TO. In my case I also use an additional
Model 14 TO for CO tapes, brag tapes,
etc. but lh is is not really necessary. All
mechanical machi nes are in series
with the TU local loop supply. The TU
is a Hal 5T-5000 and the transceiver a
Kenwood T5-8205, but any gOOd ter­
minal and most transceivers would
serve the same purpose. The T5-8205
makes the interconnections easy by
simply using the " Phone patch" input
and output on the back of the unit as
the AnY input and output. The mode
then is left in the lower sideband posl­
tion and, of course, you witl want to
limit the power output of the transmit­
ter for AnY operat ion.

*1011 Linda Drive, Kokomo. IN 46901
Fig. 1- The RTTY switcher audio circuits.
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9. ID sender start.
10. FSK output f rom TU.
11 . TU remote (holds mark tone for

local copy).
12. Transmitter PIT ci rcuit (grounds

PIT lead).
I am sure that every RTTY setup is

different and the functions and equip­
ment I describe here may not entirely
sui t other stations, but the general
idea of what can be done with a sing le
push button concept may be helpfu l
for those old " iron horse" operators
who, like me, disdain the use of the
sophisticated computer operation of
their RTTY station. :fl

a.c. lor
ex ira TO

Rear view of the switcher showing the
phono connectors.

#7 button is on, however, it dtscon­
nects the receiver f rom the TU input,
shorts the transmitter PIT circuit
(turns on transmitter), and connects
the TU audio output to the transmitter
input. This is the sending position. To
switch from receiving to sending it is
only necessary to put this button "on",
which makes the system a " single
push button" operation in m y book.

The inputs to the switcher on the
rear panel are all standard phono jacks
and are as follows:

1_TU audio out.
2_Cassette audio out.
3. TU audio input.
4. Receiver audio out .
5. Cassette input.
6. Cassette start (remot e start on

cassette).
7. Transmitter aud io input.
8. Audio from ID sender.

rather use FSK than A$FK but it could
happen so I put it on. Also the #8 but­
ton, starts extra TO, may not be re­
quired. Again I happened to have the
extra TO and so used it. CO tapes and
other standard tapes could be used
on the Model 19 TO with very little
trouble.

When the #7 button is off the
receiver is connected to the TU and
the TU loop is driving the mach ines (if
they are on). The keyboard, the printer,
the TD and the extra TO are all in
series in the TU local loop. Whi chever
one you want may be selected by the
on and off switches on each. When the

Fig. 2- The RTTY switcher a.c. circuits.

5. Multiples TU and Cassette inputs
to receiver.

6. Switches from AFSK to FSK into
the transmitter.

7. Turns t ransmit ter on, connects TU
output to transmitter.

8. Starts and stops an extra TO for
CO tapes, etc.
One can see from these fu nct ions that
just about every condit ion of operation
has been met. But there are some com­
binat ions also. For instance if the 2nd
push button is on, connecting the cas­
sette instead of the TU to the trans­
mitter, then push button #7 wi ll turn
t ransmitter on and connect the cas­
sette to the transmitter instead of the
TU. The #6 button, which switches AF­
SK to FSK is added just because the
FSK output from the TU was available.
I can't think 01 a time when I would

Front view of the W9CRC RTTYcontrol
center.

rzv.e.e

Interior view of the switcher. There's
stil/ room to add a few more fea tures if

needed.
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In about an hours time you can improve not only
your receiver but your chances of working that rare
one or perhaps hooking that extra multiplier in a
contest.

How to Improve The
Automatic Gain Control
(AGC) In The Drake R4C

Receiver
BY RICHARD KLiNMAN" . W3RJ

Fig. 1 - AGC characteristics of the Drake R4C receiver.

AGC off

;:;;; --

R4C - R50 47K

R4C R50 lOOK

Stoc~ cond'llon
R4C R50 - 4 7 Meg

"00

7553 B
". ... AGe resooese

/
, /

about 1 microvolt, or 53, and a 3db
maximum audio increase with 100 db
of increase in antenna signal level.
Measurement of th is characteristic
response is not unique since it
depends upon the sensitivity of the
receiver, setti ng of the r.t. gain and
bias controls, and range of signals
used at the antenna. Fig. 1 also in­
dicates the typical response of the
R4C with the AGC off. Somewhere in
between these two curves is what I
consider the optimum AGC response.
Indicated on the graph is the AGC
response of the Col li ns 75538
receiver. While not necessarily op­
timum, the receiver has so far proven
itself as an unequaled performer. The
75538 AGC characteristic response
should provide a guide as to what
should be the goal of any change in

2'0 JO 40 so
An term,J mpul rel<J""e s,gn,)1 level. dB

•"

,-6 10
o

•
"-·15
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receiver passband has a tendency 10
modulate the gain, or pump the AGC,
with the Drake AGC characteristic.
Operation with the AGC off is much
better in difficult si tuations, but loud
signals in that mode hurt your ears and
distort severely. Thi s problem is
described in detail by ausqrove', who
sought an elegant but complex
general solut ion.

The typ ical AGC characteristic of
the Drake R4C is shown in fig . 1.
Noti ce that , as observed dur ing
general li stening, once the AGC
th reshold is reached there is pract ical­
ly no increase in audio output with tur­
ther increases in r.t. signal at the
antenna. Also, the threshold is set for
a very low level signal. This curve is
consistent with the specifications of
the receiver which claim a threshold of

",,· ,••

T he first thing I not iced when lislen­
ing with my R4C receiver was the ex­
tremely flat behavior, or wide range, of
the Drake AGe circuit. Operation in
this respect was similar to my solid
state Heath 5B303. Experience with
the Heath receiver led me to believe
that It would be difficult to pick out
calls in pile-ups with the R4C, and this
fear was supported by initial on-the-aft
tests. The characteris tic of the A4C
that makes its use in s.s.b. contests
and OX situations diff icult for me are
1) the extreme pumping in the fast , "F",
AGe position, and 2) the extreme flat­
ness of the overall AGe characteristic.
Once a received signal exceeds 53 on
my receiver absolutely no noticeable
increase in audio output occurs with
further increase in the strength of the
received signal. As with the Heath
receiver, the Drake engineers did a
great job in producing such a flat AGC
response. For casual aso's or broad­
cast listening this response is ideal.
However, it is my opinion that this
characteristic response is undesirable
for DX and contest work. What hap­
pens in a pile-up is that each time a
signal stronger than the one you are
concentrating on pops up , the
stronger signal becomes exactly as
loud as the one you were trying to
copy while the desired signal is
"buried" by the decrease in receiver
gain. A related effect is the observa­
tion that adjacent channel QRM in the

°RD 1, Flint Hilf Rd., Coopersburg, PA
18036
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HAL Communications and
amateur radio serving
the 1980 Winter Olympics
through W.O.R.A.N.
(Winter Olympics Radio
Amateur Network)

------------- - - --------- - - - ---,

INEXPENSIVELY SUPERIOR
The 082000 K8H is the lowest
priced Hmterminal available
with these advanced features:

• TX/RX operation on Baudot and ASCII RnY plus Morse Code (Morse Rx optionall

• Integrated keyboard and video generator allows ed iting of transmit text

• Full 24 line by 72 characters per line display
• Bright/dim display of characters differentiates between TX and RX display

• Morse receive option may be added at any time

• Separate ON identification key for RnY operation

• Status line on top of screen shows terminal operating conditions

• Pretvpe transmit message into 255 character buffer; edit before transmitting
• 2 programmable " Here Is·· messages

• Word-wrap-around prevents word splitting at end of display line

• Word mode allows editing of text to be transmitted

• Quick Brown Fox and RYAY test message keys

• Small size metal cabinet gives effective AFI shielding from transmitters
• Loop compatible An y connections and plus or minus CW key connections

• 110 and 300 baud ASCII
• 45.50,57.74,1 00 baud Baudot

• 1-1 75 wpm Morse transmit

• 1-175wpm optional Morse receive

• 120/240v, 50/60 Hz power

• Internal CWside-tone

• UnShi ft On Space for Baudot

• Keyboard Operated Switch

• SYNC Idle for RnY

• One year warranty ,
Write or give us a calJ. We "1J be glad to send you our new RTTY catalog.

HAL COMMUNICATIONS CORP.
Box 365
Urbana, Illinois 63801
2I;7·367-7373'~~*

Pl U M! send all read e r inquiries di ree Uy .
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~+----_'_ __. Added tie poiot

with a .Q47uF capacitor with short
leads between these two parts.
Connect this series R-C network
from the F contact to the new tie
point.

7. Connect a 47K resistor from the M
contact to the contact immediate­
ly to the left of the top of the
switch. This contact should have
two wires (purple-white) con­
nected to it. These wires connect
to the front panel RF gain
control, R54. In either the R4C
schematic or fig. 2 this wire con­
nects to the junction of RS4, ROO,
R48, and CR12.

8. On the AGC printed circuit board ,
located between the audio output
transformer and the s.s.b. crystal
filter, disconnect the wire (brown,
red, white) on the tie pin that con­
nects to R51 (33K). Check to see
that the other end of this wire has
been connected to the F contact
of 53. Connect this wire to the end
of C73 (.22uF) closest to the
chassis. This point should be the
junction of C73, RSO, R49, and
RlO. The wire just moved is the
lead marked "t" in fig. 2.

Modification of the AGC circuit is now
complete. Values of RA and CA may be
altered as personal preference dic­
tates. Restoration to the "stock" con­
dition is accomplished by reversing
the preceding eight steps. 001

CIRCLE 57 ON READER SERVICE CARD

'J.B. Rusgrove, "Human Engineering
the Station Receiver", CST Vol. 63, No.
1 (Jan 1979)
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Fig. 2-The modified R4C receiver AGC
circuit. * indicates an added com­
ponent. t indicates a wire previously
from the "S" contact of S3 to R51. All
resistors are 'll watt and en capacitors

are 50 volts minimum.

AGC

220K -

t

M..te
line

R56
' 50

Operation of the a-meter is altered
only slightly. It will move quite rapidly
in the "M" position of 53 and not be
able to respond to signal peaks. This is
of no operational consequence.

Modification Sequence
Physical modification to the R4C is

minimal. All extra parts are mounted
directly on the AGC switch, 53. No ad­
ditional wires need to be added to the
receiver. A simple step-by-step proce­
dure for the modification is given
below.
1. Remove one wire each from the

three right hand contacts of the
AGC switch 53. These are the F,
M, and 5 contacts. The F contact
can be identified because it is the
only contact touching the center
ring in the F position, and it is the
top-most contact to your right as
you face the radio with the front
panel toward you. Note the color
coding of these wires as the wires
to the F (black, white, brown) and
5 (brown, red, white) contacts will
be re-used. Cover the end of the
wire from the M contact with in­
sulation spaghetti and push it out
of the way.

2. Use a piece of heavy solid wire to
make a solder tie point in the
unused contact hole adjacent to
the F contact. This can be done by
looping a short piece of wire
through the hole and around the
outside edge of the wafer. Leave a
1/8" stub to solder to.

3. Connect the wire that was
previously on the F contact (black,
white, brown) to the new tie point.

4. Connect the wire that was
previously on the 5 contact
(brown, red, white) to the F con­
tact.

5. Connect a 1QuF capacitor from
the 5 contact to the new tie point.
If a polarized capacitor is used,
connect the + side to the tie
point.

6. Connect a 22QK resistor in series

R55
1K

R,
47K '

R54
10K

RF GAt"

"OFF" position of 53 operation is
with no AGC,
"F" position of 53 operation is
identical to stock factory opera­
tion in the medium AGC mode,
" M" position of 53 operation is
with the new AGC characteristic
with a fast decay time constant,
"5" position of 53 operation is
with the new AGC characteristic
with a slow decay time constant.

""22 K

Q7

R49
22 K

0

R50
0

O M 0

0

CRl2 C76
001

2.

4.

the R4C response.
The extreme AGe response of the

R4C arises from the extremely large
value of load resistor ROO (4.7 Meg) in
the AGe amplifier 07. Because of the
large resistor value the gain of the
AGe loop is very high resulting in the
capacity of the R4C to correct for large
swings in the receiver input signal.
Simple reduction of the value of R50 is
an easy way to reduce the AGe loop
gain. The exact value selected for R50
is a matter of personal choice. A
reasonable compromise is 47K. Larger
resistance values will result in more
AGe action, and less resistance will
result in reduced AGe action. The
AGe time constant can be adjusted by
adding capacity across the new value
resistor used in place of R50. Increas­
ing capacity results in slower AGC
decay time constant. The AGC charac­
teristic response obtained with a 4lK
resistor shunting the 4.7 Meg R50 is
shown in fig . 1. (The response can be
further tailored by altering the value of
R49, which effects the distribution of
AGC voltage between the AGC1 and
AGC2 control lines, and altering the
threshold of the AGC action by alter­
ing either R21, R41, or R46. A great
deal of empirical work is necessary to
achieve a desired response.)

3.

Operational Notes
Implementation of the revamped

AGC circuit is very easy, taking less
than an hour to complete. The circuit
of the revision t used is shown in fig. 2.
Operation of this circuit is such that in'
the
1.
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IT'S A FACT•.. HENRY RADIO STILL PRODUCES THE BROADEST LINE OF SUPERIOR QUALITY AMPLIAERS IN THE WORLD.

WHETHER FOR AMATEUR RADIO, COMMERCIAL OR MILITARY USE, WE OFFER A CHOICE OF AELD PROVEN STATE­

OF-THE-ART UNITS TO FIT THE REQUIREMENTS AND BUDGETS OF THE MOST DISCRIMINATING USER.

And don't forgel the re.t of the Henry f.mlly of 8mateur empllfl.rs._the Tempo 2002 high power
VHF amplifier 8nd the broad line of top qU81lty .olld .t.te ampllller•• Henry Radio 8110 offer. the
3K·A and 4K·Ullr8 .uperb high power H.F. amplifier. and a br08d line of commercial FCC type
8ccepted amplifiers for two way FM communlc8tlonl coverlng the r8nge to 500 MHz.

--=.0/£7 lKD 5 ...the newelt member 01 the famOUI Henry Radio famUy of tine
t!:!YAe - amplifiers. And we're atlll con'ttneed that It', the world'. 'In.at linear In

It. cl•••. The 1KD-5 wa. designed tor the amateur who wanla the quality and dependability of the
2KD·5 and 2K-4, who may prefer the Imaller ,Ize, Ughter welght.nd lower price and who wllliettle
lOt' • little I... power. Bul make no mistake, the 1KD-5 I, no slouch. It, 1200 watt PEP Input (700
watt PEP nomInal output) along with II, superb operating characterl,Ucl will ,till punch out clean
power1ul .lgnal•...•19n81. you'll be proud of. Compare ItI speclflcatlona, Itsl.atures and Its line
componentll and we're lure you will agree that the 1KD-5 II 8 superb v81ue 8t only $695.

--=."0/ pJ 2KD 5 We h8ve been .uggeltlng that you look Inllde 8ny 8mplltler before you
~Ae - buy It. We hope th.t you will. If you Mlllt the lid" on 8 2KD·5 you willi"
only the hlghelt qU811ty, h.avy duty component••nd careful workman.hlp...•ttrlbut•• that
promise .Iong life of conllnou. cperatfon In .ny mode 8t fulIl.g81 power. The 2KD-51. 8 2000wall
PEP Inpul (1200 w811 PEP nominal output) RF IIneeramplifier, coverlng the 80, 40, 20, and 15 meter
amateur bandl. It operates with two Elmac 3·500Z gl... envelope triode. 8nd a PI·L pl8te circuit
with a rot8ry .lIver pl.ted tank coli. Prlce $945.

HIOf/Radio
11240 W.Olympic Blvd.,los Ange-les. Calif. 90064 213/477·6701
931 N, Euclid , Anaheim, Calif. 92801 714/772.9200
Butler, Missouri 64730 816/679·3127

NEW TOll fREE ORDER NUMBER: [IlOO1421 ·6631
For all states elcepl Calilornia
Calli. reSIdents please call collect on our reg ular nurebers

CIRCLE 31 ON READER SERVICE CARD
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MFJ Morse Code
Teaching Computer

The MFJ-410 "Professor Morse" is a
Morse code teaching computer. It lets
you vary the level of difficulty to your
ability. You can learn Morse code
quicker for the ham ticket or comrner­
cla! ticket.

Radio Shack's Cordless
Pushbutton Telephone

Available from Radio Shack is the
DuoFone ET-300 Cordless Pushbutton
Telephone with an operating range of
up to 300 feet from the base unit . lt has
a Universal Dial System for com­
patability with both electronic push­
button and mechanical dial telephone
systems. The ET-300 is said to install
simply by plugging the baseJrecharger
Into a 120 v.a.c. outlet and a modular
phone jack-no other wiring is re­
quired.

A special feature of the cordless
phone is Auto-Redial for one-button
redialing of the last number called if it
was busy or did not answer. A call
pushbutton lets you signal the hand­
set from the base with a tone signal.
To answer or make a call on the cord­
less handset, flip the talk switch and
raise the antenna. To hang up, lower
the antenna.

Base/recharger is 6-516" x 7_1/6 H x
2-314" and includes a built-in modular
jack for your regular phone. Handset,
2V2 " x 6·3/4" x 1V4 ". Rechargeable
batteries included. For more informa­
tion, contact Radio Shack, div. Tandy
Corp., 1300 One Tandy Center, Fort
Worth, TX 76102, or circle number 91
on the reader service card.

need not shift from his work to the in­
strument in order to determine
whether continuity or overvoltage ex­
ists.

The Model 936 is a rugged, user­
oriented 31f2 digit multimeter with
0.1 % accuracy designed primarily for
field use. It includes all of the func­
tions of Data Precision's Model 935
and incorporates the latest develop­
ments in microelectronics and liquid­
crystal display technology to offer a
reliable instrument that's affordable
enough for the person who requires a
hand-held meter.

The unit offers 29 ranges of d.c. or
a.c. voltage and current resistance
measurements, including both high
and low resistance excitation capabili­
ty. Ranges, functions, and excitation
level are selected using pushbutton
SWitches, easily allowing one-handed
operation of all controls. Measure­
ments Including negative polarity sign,
decimal points and a warning indicator
for low battery voltage are displayed
on a high contrast 3Vl digit 0.5 H high
liquid crystal display.

A standard 9V alkaline transistor
battery will power the Model 936 for up
to 200 hours of cont inuous use. It's
3Vl " x 6-314 H X 1Vl ", and light
weight , 9V2 ounces including battery.
The list price is $159.00. For further in­
formation , contact Data Precision
Corp., Electronics Avenue, Danvers,
MA 01923, or circle number 9 on the
reader service card.

Hand·Held Digital
Multimeter

The Model 936 digital multimeter
from Data Precision emits a beep
when measuring low resistance and an
audible alarm for over voltage. With
these features, the operator's eyes

Muirhead Communications
Receiver

A new, versat ile communicat ions
receiver designed for international use
in the 10 kHz to 30 MHz frequency
range for point-la-point monitoring,
reception , and relay is now available
from the Data Communications Divi­
sion, Muirhead , Inc.

The Muirhead M10011 provides cost
effective receiver capabil ity. Excellent
signal path performance is achieved
with field effect transistors and a hot
carrier diode mixer combined with full
triple-tuned trent-end band pass filter­
ing.

The receiver is completely solid
state with silicon transistors and In­
tegrated circuits used throughout. It
has two modes of tuning: either con­
tinuous search, which allows the oper­
ator to tune across the full range of
each band, or high stability made
when the first oscillator can be locked
to a high stability internal standard at
10 kHz intervals, with final tuning
within the synthesized step accom­
plished by use of the fine-tune cont rol.
Frequency display is a seven digit
readout giving 10 Hz resolution. Accur­
acy of the display is plus or minus 1
part In 10' plus or minus 10 Hz at all
times. leading zero blanking Is tncor­
porated. Price is $2,795.

For more information, contact
Muirhead, Data Communications Divi­
sion, 1101 Bristol Road, Mountainside,
NJ 07092, or circ le number 89 on the
reader service card.

I NEED IT I WANT IT I GOTTA HAVE IT I NEED IT. I WANT IT.
I ,OTTA H VE IT I NEED IT I WANT IT I GOTTA HAVE IT. I
I~[ IANT lTTA HAVE IT I NEED IT I WANT IT.
I ( 'VI IT I 'T I 'OTTA HAVE IT I
I~E ·T I WANT IT

vt II INI:(;;OI. wl-'I\n l I iGl.JITAHAVEIT I
I~EED IT I WANT IT I GOTTA HAVE IT I NEED IT. I WANT IT
I GOTTA HAVE IT I NEED IT I WANT IT. I GOTTA HAVE IT I
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'DUR ~AM TUIE
HEADQUARTERS!
TUBE S BOUGHTj SOLD A~D TRADED

SAV E $SS - HIGH rsSS FOR YOUR TUBES

MDNTHLV SPECIA LS
3(;Xl000A7/8283 52'95.00 5128 529.50
:J(;X1500A7I8811 280.00 811A 10.80

3-500l: 19.95 813 28.50
3- 10002 205.00 614GB • .95
3W1'1 2• .00 6360 •.15
4--125A ~.OO 68838 5. 25

_OOA 52.00 8122 "'.00
4--1OOOA 215.00 8236 22.00
..cX2508 31.50 891» 5 .25
SOEP1 18,00 8950 . ,15

BRAND NEW···· FACTORVGUARANTEED
TOP BRAND Popul~r Receiving Tube Ty Pl!~ .

hctory 6o_I!'(1. FREE LIST Alr.,I.b1e­
IncludK full line 01 RF Pa-, Tr..~iuort.

Mmlmum Order $25.

Allow $ 3.00 Minirn.am For UPS Charges
40 welt RF ~r u . nsistor 2N6084-$13.SO

CIRCLE 8 ON READER SERVICE CARD

Use toll free no.
800·221·0860

COMMUN ICATIONS. Inc.
2115 Avenue X

Brooklyn, NY 11 235
Phone 12 121 646 6300,

SERV/NG THE INDUSTRY SINCE 1922,

'8.95
+.50 Shipping/Handling

orta Ie 600 MHz .1 .600 MHz Range
Frequency Counter. 1 KHz or 100 Hz Resolution

e Assembled and Tested
- Full l ifet ime Warranty
e Slze: 5" l x 2WW x 1'% " H
• BNC Whip Antenna Opt. $8.95

559.95 :;::'; . n•.1
C.O.D. Orders Welcome

Digitrex Electronics
4412 Fern lee , Royal Oak

Michigan 48073 313-651·9247

only

Digitrex Electronics
PA·19 Wideband Preamplifier

• 2 10 200 MHZ Bandwidlh(-3dB Points)
.19 dB Gain!
• 50 Ohms Input & Output Impedance
• Tiny PC Board 5iz8(7/8" x 1-5/8")
• Absolutely No Tuning Required
• Extremely Stable
• Draws only 20MA@12VDC
• Grea~ Way to Increase Sensitivity

of Receivers, Counters, etc.
• Fully Assembled and Tested
• Instructions Provided, Full Warranty

- 75 mV Sensitivity

A front panel function switch
selects between two circuit contipura­
tions-a PI or L network-or tuner by·
pass. By offering a selection of clr­
cutts. the optimum match can be made
with any antenna. A front panel anten­
na switch offers a selection between
two coax antennas and a random wire.
A relative outnut meter aids tuning.

The SST T-6 Ultra Tuner carries a
two year unconditional guarantee.
Price is $59.95 ($3 shipping and nan­
dling). SST B-1 Balun is $5. For more
information, contact SST Electronics,
P.O. Box 1, Lawndale, CA 90260, or ctr­
ere number 87 on the reader service
card. :m

radio accessories. The SST T·6 Ultra
Tuner will match any kind of anten­
na-coax fed, random wire, or bat­
anced (with the optional SST B.1
Balun) on 160-10 meters.

The MFJ·410 is a random code
generator and keyer combination. It
sends alphabet characters only or
combines the alphabet with numbers
and punctuation marks. It sends ran­
dom code in random length groups
and never repeats itself so that it can­
not be memorized.

Learn to recogn ize characters sent
at fast speeds by setting speed control
high and adjusting delay 10 allow
longer spaces between letters and
groups. (i.e. letters at 13 w.p.m. spac­
ing at 5 w.p.m.). The MFJ·410 has a
speed meter which lets you set the
Speed of the random code generator or
the keyer to the des ired level. Speed is
continuously adjustable from 5-50
words per minute. The keyer section
uses the proven Curtis 8044 keyer
chip.

The MFJ-410 Professor Morse is
available for $149.95 plus $3.00 ship­
ping and handling. For more in­
formation, contact MFJ Enterprises,
lnc., P.O. Box 494, Mississippi State,
MS 39762, or circle number 88 on the
reader service card.

SAY YOU SAW IT IN CO

Capacitance Box
Cincinnati Elect rosystems' new

Capacitance Box is a convenient , ac­
cu rate, and inexpensive Instrument for
ci rcuit development, laboratory test­
ing, trouble shooting, and mainten­
ance use. With this compact instru­
ment it is instantly possible to sub­
stitute any of 21 capacitance values
ranging from 100 pF to 10 mF in an op­
erating circuit. The Capacitance Box
can be used also in combinat ion with
the company's Decade Resistance
Box for establishing AC time con­
stants in test ci rcuits.

The unit measures 4" x 2-718" x
1-9116" , and is pr iced at $20.95 in quan­
tities of one to nine. For more in­
formation, contact Cincinnati Electro­
systems, tnc., 469 Ward's Corner
Road, Loveland, OH 45140, or circle
number 90 on the reader service card.

SST T·B Ultra Tuner
SST Electronics has added a new

antenna tuner to their line of amateur



KENWOOD

High quality•..top performance!

NOTE: Price, specifications subject to change
without no/ice and obligation

• AF AGC (" AGC"). which act ivates automati ­
ca ll y to prevent overload from strong. local
Signals

• AG C (selectable fast /slow/oil)
• Dual ArT (VFO and memoryll lx )
• Three operat ing modes SSB, Cw. and FSK
• Improved RF speech processor
• 13.8 VDC operation
• Also available is the TS·180S Without DFC,

which st ili shows VFO frequency and differ ­
ence between VFO and "hold " treo uencre s
on the dig ital d isplay

• Fu ll hne 01 matchmg accessor-es. mc fudmq
PS-30 base-stat ion power supply . SP·1SO ex'
temat speaker With selectable aurno fillers.
VFO ·t80 remot e VFO, AT-ISO antenna lunerl
SWR and power meter. DF·lao dogltalfrequency
control . YK·88 CW fdler, and YK·88 SSB filter

All of these advanced teat ures can be yours
and at an attract ive once : VISit your local Autno­
nzec Kenwood Dealer and mqurre abo ut th e
excit ing TS-tSOS With DFC I

160-15 meters, and 160 W PEP/14 0 W DC on
10 meters (entire band provided) Also covers
more than 50 kHz (100 kHz with DFC) above
and below each band (MARS, etc.). and re ­
cewes WWV on 10 MHz.

• Adaptable to all t h ree new bands
• Improved dynamic range
• Dual SSB fi lte r (o pt iona l), With very steep

shape factor 10 reduce out-of-passband norse
o n receive and to Improve operation 0 1 AF
speech processor on transmi t

• Single-conversioo system With h'9hty advanced
Pll cncun. uSing on ly one crystal With un ­
proved stabilit y and SPUriOUS characteristics.

• Buitl:-m mcrooeccessor-cootrosec large d'9lta l
d isplay Shows actual VFO frequency and dlf·
tere nce between VFO and °M 1" memory
frequency Blinking cecunat pcmts Indicate
"o ut o f band - Monoscale dIa l, t oo

• IF stntt xenwocc's famous passband tUrllng
that reduces aAM

• Se lectable Wide and narrow CW bandWidth
on receive (5OO'Hz CW utter IS op tional)

• Automatic selection of upper and lower Side­
band (SSB NOAM/SSB REV SWitch )

• Tunable no ise blan ker (adjustable noise ­
sampling frequency)

Maximum convenience with optimum features
TS-180S

The T$·1805 is Kenwood'. top-or-the -Iine all
IIOUd-.t at e HF SSB/CW/FSK trenecet....r. New
circuil-design t echnology ha. been Inco rpo­
rated throughout the transceiver, resulting in
optimum receiver and transmitter performance,
a. well as advanced operating 'aatur.s that
every OX.,., conte.t operat or, and all Amateurs
would d esire for ma ximum efficiency and
flexibility.
T5·1805 FEATURES:

• Digital Frequency Control (OFC ). mcludlng
four memories and manual scanning Memo­
ries are usable m transmit and/or re ceive
modes. Memory-shift paddle SWitches allow
any 01 tile memory frequencies to be tuned In
20-Hz steps up or down, slow or fast. with
recall of the original stored frequency It's at­
most like having four remote VFOs!

• All solid-state .. .mcludmg the unal. No dIpping
or loading Just dial up the f requency, peak
the drive, and operate!

• High power. 200 W PEPf160 W DC inpu t on

•
•
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TRIO-KENWOOD COMMUNICATIONS INC.
111 1 WEST WALNUT I CO MPTON, CA 90220

New 2-m eter direction.

ea sy to mount.

Improved power module for re liab le and stable
linear RF output

Selectable power outputs . 10 W (HI)/l W
(LOW)

Mobile mounting bracket .
With quick -release levers

• CW stoetcne

• Automatic selection o f AGC t ime constant
With MODE SWitch (s low for SSB and la st
lor CW)

NOTE; Pflce, speCI fIC ations sobrect ro change
wllh o u l nonce and obllgalion

• Accessory terminals on rear panel. KEY,
BACKUP DC, STBY. EXT SP. DC, TONE IN PUT.
and ANT

• LED indicators ... O N AIR. BUSY. and YFO

See your Authotlzed Kenwood Deal er now for
cereus o n the lR-9ooo .. t he new duecnon In
z -meter a ll -mode transceivers '

" beep"

• Five m emories
M1 - M4 .. for stmprex or ± 600 kHz repeater
onset
M5 for no nst and ard ollsel (m e mo nzes •
transmit and receive frequency independently)

• Scan o f en tire band " . au t omatic busy st op •
and free scan

• Extended frequency cover age . ,. 143.9000 ­
148.9999 MHz

• SSBICW search ... sweeps over sele ctable •
9 9 -kH z banowrotn seg m e n ts. for ea sy
monitoring

• UP/DOW N micropho ne (st andard)
so unds w ith each frequency step

• Noise blanker . e lim inates pulse -type noise
on SSB and CW

• Low-noise, dual-gate MOSFET and two-stage
monolithic cry st al filter for improved receiver
front -end characteris tics

• AF gam con trol

• All (recei ver Incrementa l tuning ) lor SSB and
CW _.. effect ive even on memory channels

A compact transceiver with FM/SSB/CW plus•..
TR-9000

Kenwood's dooe it again! Now, It's the excit ing
TR·9000 2-meter all -mode transceiver . .. com­
plete with a host of new 'ealures. Combining
the convenience of FM with long-distance SSB
and CW in a very compact, very alfordable
package, the TR-9000 Is the answer for any
serious Amateur Operator! Yersatile ' You bet!
Because of Its compactness. the TR -9000 is
ideal for mobne installation. Add on its fixed­
statk)n accessories and it becomes the obvious
cho ice for your ham shac k!

TR·9000 FEATURES:

• FM , USB, LSB, and CW . all popular modes

• Compact si ze, _ only 6 1111 6 mcnes w ide X
2 2 1/32 Inches hIgh X 9 7/32 Inches deep

• Digi tal d ual YFOs . With selectable tuning
st eps o f 100 Hz. 5 kHz. and 10 kH z. ccnve­
nient for each mode o f operation

• Digi tal fr equency d isplay . . live. l our or th ree
digi tS. depending on se lected tUning step

MATCHING ACCESSORSES FOR AXED-STATION
OPERATION:
• PS-20 power supply
• SP-120 external spe ake r
• BO-9 System Base .. .with power switch,SENOI

RECEIVE sw itc h for CW o pe ra tion, backup
power supply for memory retention (B C -1
backup power adaptor may also be used f or
this application), and headphone jac k
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The Printed WOld:
new reading material

Amateu r Radio Catalog. The free 1980 MFJ Amateur
Catalog includes antenna tuners (from 200 walls to 3 kw),
and s.s.b. and c.w. filters (from $29.95 to $79.95), memory
keyers (3 models, $79.95 to $139.95), electronic keyers
(from $39.95 to $69.95). speech processors. r.f. noise
bridge, frequency standard. code practice osci llator. and
QAP transmitter. This new catalog has 12 pages of plc­
tu res, descriptions, specifications, and prices of amateur

­.-
-

Rad io Enters The Home, In 1922 the Radio Corporation of
America published a 128-page book entitled Radio Enters
The Home. subtitled " How to enjoy popular radio broad­
casting, with complete Instructions and description of ap­
paratus. For those who desire to be entertained with radio
concerts. lec tures. dance music. and for the radio amateur
and experimenter." This book has just been reprinted , and
is for anyone who would like a glimpse of everyday life in
the 20's. It is fully illustrated with pictures and drawings of
apparatus made by RCA, General Elect ric, Westinghouse,
and other great corporate names. The paperback volume is
8 'h " x 11 ", and Is $12.50 plus 50¢ shipping. For more in­
formation. contact The Vestal Press, P.O. Box 97, Vestal ,
NY 13850. or circle number 95 on the reader service card.

Audio Accessories Catalog. A new 28-page Audio Ac·
cessortee Catalog has been publ ished by Switchcraft, Inc.
The catalog describes and shows drawings of many types
of Swttchcratt jacks, plugs. switches, audio and phono
connectors, adapters, audio accessory kits, molded cable
assemblies, and microphone mixers and amplifiers for
audio applications. For a copy of the Swi tchcraft Audio Ac·
ceescrtee Catalog No. A-404g, contact Swltchcraft, Inc.,
5555 No. Elston Ave., Chicago, IL 60630, or circle number
94 on the reader service card .

General Line Instrument Catalog. The new 48·page
" BK-BO" general line test ins trument catalog, is now
available from B&K-Precls ion Dynascan Corporation. The
catalog features a broad range of high-quality test In­
struments inc luding oscilloscopes, frequency counters,
digital and analog multi meters, function and r.f . signal gen­
erators, capacitance meters, digital and curser probes,
sem iconductor testers, power supplies, and two-way radio
and television test instruments. Each product description
includes a detailed specification section and suggested
popular applications. Also included is a complete line of fn­
strument probes, connecting cables, carrying cases and
other accessories. For a copy of this free catalog , contact
B&K-Precision. Dynascan Corp, 6460 West Cortland Street,
Chicago, IL 60635, or ci rcle number 93 on the reader ser­
vice card.

13929 Northcentral
Expressway
Suite # 419

Dallas, Texas 75243

(1) 214-699-1081
If you place an order that exceeds $100,

we'll credit your sales ticket for $2 (about the
cost of you r th ree minute phone call) . In effect,
we're giving you the phone call free. Just like
the " 800" boys. But. this way, you ' ll find out
we have somethi ng they do n't : great prices
and sound advice.

W hen you decide it's l ime to upgrade or
add to your station, remember AGl. Our only
business is amateur radio - not CB
equ ipment, stereo equ ipment, or burglar
alarms. Whether you talk to Gordon, N5AU ;
Bill , KSFUV; or John, WB5I1R; you' ll find an
Extra Class licensee at your service. And,
you ' ll find our practical experience includes
stat ion design for just about any type of radio
operating. From DXing to DXpeditions. From
HF to VHF. From repeaters 10 SSTV. We'll
recommend quality equ ipment based on your
needs , rather than fl owery reviews and pretty
magazine adve rtising. That's exira class.

We carry q uality brands including: Yaesu,
Drake, Swan, Atlas, Ten Tee, ETO, Dentron,
lcom, NO!, M id land, VHF Engineering,
Hygain, Cushcraft, Mosley, HiReli, F9FT
Torma. larsen, Decibel Products, Hustler,
Electrospace, Rohn, ( D E, B&W, Vibroplex ,
Bencher, M FJ, Redi-Kilcwett, Microwave
Modules, Sherwood, Fox-Tango Filters,
Daiwa, Mirage, Robot, Xitex . Bird , Telex,
Astron . Shure, A rnphenol. Cover Craft,
Ameco.

And , believe us, that's just the beginning.
Now, ma ny of you have always w anted to

get something for nothing. Remember, AGl
isn 't just another "800" number. But, 10 show
you that our prices are more than competitive
with these fellows, we invi te you to call us
direct at:

HOW TO GET
SOMETHING

FOR NOTHING.

(AGL electronics)
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radio accessories. For a copy of the catalog, contac t MFJ
Enterprises, Inc., P.O. Box 494, Mississippi State, MS
39762, or ci rcle number 97 on the reader service card.
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Order Your Collins KWM·380
NOW!

and receive FREE
One Of The Following:

( + o ld pricing, deposit on ly required)

1) Noise Blanker - $195.00

2) 2 Filters, your choice - $96.00 ea.

3) Blower Kit - $195.00

CIRCLE ~ ON REAOER S ERVICE CARD

Electronics Supply, Inc.

Get on with the Best!

Quartz Technology Manual. The Quartz Technology
Manual, publ ished by Sent ry Manufact uring Company, is a
teo-pace manual that takes the mystery out of understand­
ing and using quartz crystals. The manual inclues the most
complete military speci fication summary ever publ ished to
simpli fy mil itary equ ipment design. This handy reference
helps you speci fy what you need for your commercia l two­
way, marine, aircra ft, public service, amateur, and monitor
radios. The book is available for $2.95. For a copy of this
book, contac t Sentry Manufact uring Company, Crystal
Park, Chickasha, OK 73018, or for more information, circle
number 100 on the reader service card.

specialized elec t ronics items, tools, tubes, trans istors,
lC's, parts, plugs, cables, and more. For a copy of catalog
#315, contact Radio Shack, Division Tandy ccro., 1300 One
Tandy Center, Fort Worth, TX 76102, or circle number 99 on
the reader service card.

...­
1It..

~ -

· -...=~.

Reconditioned Equipment Catalog. A 104-page catalog
published by Tucker Electronics Company lists approxi­
mately 2100 different pieces of reconditioned electronic
test equipment and microwave components. (Pictured is
the Fall 1979 catalog; approximately the same catalog will
be reprinted this Spring.) Instrument categories include:
amplifiers, analyzers, bridges, frequency measuring equip­
ment, signal generators, lab standards, meters, scopes,
power supplies, recorders, r.f.i /e.m.i equipment, and more.
Each unit is described and priced. All units are recondi­
tioned and calibrated to manufactu rer's specifications. For
a copy of the free catalog, contac t Tuc ker Electronics
Company, 1717 S. Jupiter Road, Garland, TX 75042, or ci r­
cle number 98 on the reader service card.

Catalog Describes Vehicular Anlennas. A new catalog
descr ibing the expanded series of Phelps Dodge Com­
munications Company vehicular antennas is now
available. The 20-page catalog descr ibes the design and
performance characteristics of the antennas, offers com­
plete elect rical and mechanical specifications plus pat­
terns and gain curves. Each page of the catalog has a fre­
quency range bar which assists in the quick location of
anten na models based on frequency served. Accessories
and mou nts are covered and a section of the catalog is
devoted to a series of helpful performance curves and
typical horizontal radiation patterns. For a free copy con­
tact Catalog 1079, Phelps Dodge Communicat ions Com­
pany, Route 79, Marlboro, NJ 07746, or ci rcle number 96 on
the reader service card.

Radio Shack's 1980 Catalog. Radio Shack's 176-page 1980
catalog is now available free on request from more than
6,000 participating stores and dealers nationwide. The
catalog has 120 tun-color pages and features the latest in
everything electronic from computers and stereo com­
ponents to toys, parts and accessories for home entertain­
ment, hobbyists. and experimenters. The new catalog in­
cludes the company's TRS-80 microcomputer system, the
new Model II business microcomputer, and the complete
line of Realist ic stereo components, CB equipment, radios,
tape recorders, Archer antennas, Micronta test in­
struments, and ArcherKit and Science Fair hobby kits. In
addition, the catalog lists an extensive selection of
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WE SHIP WORLDWIDE

Your one 100000e for aU RacJlo !
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TOWERS
Tri ·Ex

HY ·GA I N

,
...__ ., _~ !f

EI MAC
3-500Z,

5728,6JS6C .
12BVZA &

4-400A

cushcratt and

&.1." Trj·band beams
10-15-20

TA-33. TA·33 Jr .
In Stock

FT207R
and

Tempo 51

N_ ; DLR2000 Amplifier

DENT RON MlA·2500 Amplifier &
MTA·JOOC) Tuners Clipperton " l"

GL-l000

Synthesized
Handy Talkies

YAESU FT-107
FT ·l01Z0
FT -901OM.

FT·221RB, FT·78
FRG 7000

DRAKE TR-] & R·7
L ·J 2KW L inear Amplifier

See The New
RockwelllColllns

Pro-Mark KWM-380
at Barry's

ICOM·701 & AC P.S.
IC·211

r rv t;QRSE

KANTRONICS
Field Day

Murch Model UT2000A.
UT2000B and UT2000A· LS

BIRD
Wattmeters

in stock

Amateur Radio Courses Given On Our Premises

NewYork City's LARGEST STOCKING HAM DEALER COMPLETE REPAIR LAB ON PREMISES-
MAIL ALL OROI!:RS TO : BARRY ELECTRONICS CO RP. NEW TOUCH T O N IE AUTO DIALER WITH MEMORY-MODEL.
512 BROADWAY. NEW YORl( CITY, NEW YORK 10012 AP- I, S I 17 ." , BIRD W ATTM ETER, R O BOT, HY.GAIN , LAR.
BARRY INTERNATIONAL TELEX 12-'5'0212-92'.7000 SE N, SHU RE. K DK.20UR, TURN ER, A STATIC, MOSLEY,
TOP TRADES GIVEN ON YOUR USED EQUIPM ENT VHI" ENG .• T EN-TEC "OMNI ·O", E OGECOM, KANT RONICS.

A UTH ORIZED DI STS. MCKAY DYMEK WE NOW STOCK THE MURCH ULTIMATE TRANSMATCH 2000B
F O R S HOR T WAVE RECEI VERS DEALER INQUIRI E S INVITED, PHONE IN YOUR O ROER .. BE RE IM B U RS E D .

CIRCL E 3 ON REA, OER SERVICE CA,RO
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FACTORY DIRECT SALE!!
Wilson Electronics

MARK II
Save $105.90

MARK IV
Save $112.90

• At grclttly reduced prices.
• Mark II and IV accessories.
• Introducing the new Mobile

Amplif ier Charger.
• Battery and Five free Xtal pelrs

of yo ur choice with radio.

Mobile Amplifier Charger and Amplifier Specifications

A/oIP'
Uocabk '" Ri"l! 11.lVdc

{TYPI ",1
WMH«oTT Mobile Amplifier Charger , -<> • .0 50
WMH-48QTT Mobile Amplif ier Charge r t.e • 85 , 5.6

WA440 Broad Band A mplifier ,-<> • <0 '8
WA zso 8road Band Ampntrer t-e • 85 15.5
WA2080 Broad Band AmplifIer 10-25 20 90 11 .0

------------- - - -----
MODEL NUMBER

o MARK II 1 and 2.5 Watt 2m HH

o MARK IV 1 and 4 Watt 2m HH Ra d IOS
(Inc lud e s boo"e!)' and 59/5\! plUI 5 Jllal pei" 01 your ch04n :)

SALE PRICE

5189 .00
212.00

o B(-2
D BP·4

o lC·3
o l C·3P
o m
o Me-12
o WMH«O
o WMH480

o WMH«OTT

o WMH480n
o WA«a

o WA480
o WA2080

Desk Battery Ch,uge r
Extra Battery Pac k
t .ee tne r Case
l eather Case lor Touch-Tone' Pad
To uc h-Tone ' Pad (Fac to ry insto/l ll ed)
Mobile Charger Only
..OW Mobile Amplif ier Charger
BOW Mobile Amplif ier Charger

40W MObile Amplifier Cho/lrger With Touch-Tone' Pad
BOW Mobile AmplifIer Charger with To uch-To ne ' Pad
40W No Tuning Amplif~r for Porto/lble Radios
BOW No Tuning Amplifier for Po rtab le Radio
80W No Tuning A mp lifie r for Mo b ile Units

31.00
19.00
15.00
15.00
.. 50

135.00
199.00
271 .00
240.00
309.00
108.00
18 1.00
147.00

o VISAO MC

I

rna.'..' c ",".'9"

o Check 0 Money Order

Expiration Date
I Ir ,I

I
I

TO, Wilson Electronics
4288 South Polaris Avenue
las Vegas, Nevada 89103

Ship me all indicated on above chart.
Enclosed is $ _

Co/Ird Number

xters 52/52

Zip _
City

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Address _

State _

Signo/lture -;::=::-;:=::=--:::::::::-:::::::::=:::;-;;;:;-;=-;:: _



If asked whom you talk to and how often, could you
answer accurately? Here are the results of some
research being done on this subject.

Does Anyone Know Who's
Out There?

BY H. RUSSELL BERNARD·. W B8YMB

AND PETER D. KILLWDRTH

Do hams remember who they com­
municate with? For that matter, does
anybody? How can we find out?This ar­
ticle shows how the Monongalia Wire­
less Association amateur radio repeat ­
er, WRSABM, in Morgantown, West
Virginia, is helping to find some sclen­
tifically accurate answers to these
questions. But first, why are these
questions important? Who cares?

The fact is, a lot is at stake in people
remembering when and with whom
they communicated, how much they
communicated, how often they com­
munlcated, and what they corn­
municated. A lot of research in
business organizations. for example,
depends on this kind of Information.
Typically, a consultant goes to a factory
or an office and asks people some larm
of the question, "Whom do you talk
to?" Often, the question is "Who are
the three (or five, or seven , or ten) peo­
ple you talk to most here?" This is call­
ed "ranking." Sometimes, the question
is put this way : "On a scale of one to
five, how much would you say you talk
to each of the people here?" Then the
worker is given a list of the people in
the office/factory and is asked to go
through it indicating the amount of
communication with each person. This
is called "scal ing."

When all this information is

• Department of Sociology and
Anthropology, West Virginia UnNersity,
Morgantown, WV 26506.
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gathered, it is compiled (usually by
computer) Into a communications map,
or network, which shows the cliques
and work-groups in an organization, as
well as the loners, the popular people,
and the brokers or links between all
these groups. On paper, this is power­
ful-looking stuff, and it is used a lot in
organizational management. People are
hired, fired, and moved around on the
basis of this kind of data, and court
cases are won or lost on the credibility
of people remembering their communi­
cations. That is why it is important to
know what people can remember about
their communications.

Once you've decided to ask these
questions, it ought to be obvious how
to answer them. For example, if we ask
people to guess whom they talked to
during some time period (say, a month),
then direct observation of their com­
munication during that time should be
all that is required to test the accuracy
of their recall.

Unfortunately, things are not as sim­
ple as that. Different observers often
see different behavior, and people may
behave differently if they know they are
being watched. In other words, we
knew what data we needed in order to
attack this important question, but we
didn't know how to collect the data.

We solved the problem by finding
self-monitoring networks-that is,
groups of people whose communica­
tions can be automatically recorded. Dr.
William Stokoe, Director of the
Linguistics Laboratory at the Gallaudet
College in Washington, D.C. offered his

help. Gallaudet is the only college in
the nation devoted to the higher educa­
tion of the deaf. Deaf persons use
teletypes (ITYs) as their normal means
of non-tace-to-tace communication .
Stokoe engineered an experiment. ' He
made a list of all the deaf users of TTYs
in the Washington area, and he asked
60 of them to predict whom they would
talk to (onnY) during the next month.
Half the group was then asked to rank
their predicted communicants in order
from most to least communication. The
other half was asked to scale their
predicted communicants from 1 (very
little communication) to 5 (a great deal
of communtcatiom Then the bO par­
ticipants logged their TTYs, noting the
number of lines of type for each call.
After a month, each of the 60 was asked
to recall whom they talked to on their
TTYs. Again, the 30 who ranked their
predictions ranked their recollections.
And the 30 who scaled their predictions
scaled their recollections.

Then we ran into a problem. What if
the deaf TIY users didn't keep accurate
logs? How could we know? It would be
illegal (to say nothing of immoral) to tap
into the TIYs and keep score ourselves.

That's when WR8ABM came to the
rescue. Hams talk to each other public­
ly. In fact, we learned, many 2 m
repeaters are logged automatically on
tape. We explained our problem to the
Monongalia Wireless Association in
Morgantown, West Virginia, and re­
quested permission to run an experi­
ment. We explained to everyone that we
were not interested in the content of

SAY YOU SAW IT IN CO



the conversations, only who talked to
whom, how much, and how often. The
club membership (under Presidents
William Jaker, WBBRAE, and Jerome
Fanucci, WSJOF) agreed, and one of
the members (James Belt, K8V50) set
up the rig-a 2 m receiver coupled to a
large tape deck through a carrier
operated relay .I

Several months later, when no one
was expecting i t, we logged WR8ABM
for a month. (A graduate student,
Michael Holbert, sellled down to the
herculean task of timing all the conver­
sations on the tapes.) Then we asked
the 54 most frequent users to scale
their communications with each of the
other 53. We used a scale familiar to
hams-o-9, from "no communication "
to "a greal deal of communication." As
everyone knows, FCC regulations no
longer require detailed logs for 2 m
contacts. Some of the hams in the
group, however, were from the " old
school" and kept logs of all their
050s. This gave us a built -in check to
see if keeping logs helped people reo
member their communications. Also,
some of the participants gave us both
ranks and scales. Along with the split
group of TTY users (the rankers and
seaters), this gave us the chance to see
if people were more accurate using
ranks or scales. After all , if we found
that people are more accurate on one
than on the other, then any so-catted
" inaccuracy" would probably be the
result of how we asked the question in
the first place.

Finall y, we studied two business ot­
flees of about 40 persons each.' Every
15 minutes, a researcher walked
casually through the offices, not ing
each pair or group of people who hap­
pened to be talking to each other.
Then, after a week of this, we asked
people to tell us whom they talked to
the most , next most , and so on. In one
office we asked people to rank each
other on " last week's communication"
and then asked them to tell us the dif­
ferences between last week and a
" typical week." With this information
we were able to test: 1) Are people
more accurate in recalling their com­
munications over a week than over a
longer period (like a month)? 2) Does
being observed (as in the office
studies) make people less accurate
about their communications than if
they are not being observed (as in the
study of WR8ABM)? 3) Are people's
ideas about the ir " t ypical" com­
munications a more accurate reftec­
tlon of their actual behavior than their
recollections of a specific time
period? 4) Are people more accurate
about their tace-to-tace communica­
tions (as in the otftces), or their com­
munications via intermediate tech­
nology (radio, TTY, etc.)?

SAY YOU SAW IT IN CO

As we said earlier, a lot of research
(as welt as practical applications)
depends on the accuracy of the an­
swers you get to the Question, "Whom
do you talk to?" Most people, especial­
ly hams, wou ld like to believe that they
have a pretty good handle on this Inter­
mation. But do people know whom
they talk to?

Answering this in a scientific
fashion turned out to be Quite tri cky;
the statisticians haven 't yet developed
the appropriate statistics for us to use.
So we had to develop our own. Oul of
the morass of all these statistics, we
have selected one which should be of
interest to hams.

Suppose a ham gave five people
scales of 8 or 9 (the top scales), Then
what he's saying is that he thinks he
talks to those five people most. If he
does do so, in fact, that's pretty good;
he 's 100% correct. Of course, if he
really spoke to five other people most,
his guess was a shambles ; he's 0%
correct. Most of the time, people are
somewhere in between these extremes
- 20% correct if one of their five was
guessed right; 40% correct if two were
guessed right; and so on.

We can improve these percentage
scores by choosing the most favorable
cutoff (i.e. include scales 6, 7,8, or 9;
or 7, 8, 9; or Whatever) for the group as
a whole. Here's what we found :

Recall of how much time an Individ-
ual spends ta lking to certain people:

DEAF TTY USERS 54% accuracy
HAMS 60% accuracy
Recall of how often an individual

ta lks to certain people:
DEAF TTY USERS 58% accuracy
HAMS 68% accuracy

These figures, alas , are no cause for
joy. Remember that we cheated slight·
Iy by choosing the "best" set of scales
for each group; we've also cheated in
that someone sca led 9 (I.e. who should
be ta lked to most) has been counted
as a correct score even if he was quite
a ways down the list.

It looks from these figures as if
hams do rather better than other
groups. On the average, they do. But
the spread on individual scores is pafn­
fully wide (practically zero to 100% ),
which means that-statistically, al
least-we can 't say positively that any
one group is any better than any
other.'

So here's what we have so far:
1. Hams do guess better than other

groups we stud ied, but not noticeably
so; in fact, people do not know with
any real accuracy those with whom
they communicate.

2. People's recollections of whom
they talked to in the recent past are
not significantly more accurate than
their predictions of whom they will talk
to in the immediate future.

3. Peopl e's guesses about whom
they tal k to in a "typical week" and
thei r guesses about "last week" are
equally bad.

4. The hams who normally keep
detailed logs of their 2 m contacts
don't do any better than the ones who
don't keep logs, even if they actually
refer to their logs in answering the
questions, "Whom do you talk to?"
Why on earth this should be so we
haven 't yet figured out. Are people's
logs inaccurate (perish the thought !)
or is their use of them inaccurate?

5. Some individuals are more ac­
curate than others. Still, we found
nothing systemat ically sim ilar about
the most accurate people. Age, sex,
education-none of these seems to
predict which person is going to be
good at recalling his/her communica­
tions. (The results quoted here are
stat istical averages and do not pred ict
who will be accurate and who will not.)

6. We asked some people to judge
their communications on the basis of
frequency; others were asked to judge
on the amount of time spent talking;
still o thers were asked to judge on the
importance of the Interact ion. None of
these produced accurate results. They
were all equally unproductive.

The bottom line on this, so far, is
that asking people about their com­
munications (no matter how you ask
them) is a very poor indication of their
behavior. Presumably, if people can 't
recall their communications accurate­
ly, asking them about any behavior will
produce suspicious result s. Frankly,
we don't know what to do about this.
We are hoping to test other repeater
groups, and we hope the readers of CQ
wi ll correspond and give us ideas for
ways in wh ich we can continue this
work. Suggestions on new questions
to ask, new ways to train people to be
more accurate, and new technologies
for experimentation would be most
welcome. Send your suggestions to
Dr. H. Russell Bernard (WB8YM B~

Department of Sociology and An­
thropology, West Virginia University,
Morgantown, WV 26506.

Footnotes
'Dr. Stokoe's work is supported by a
grant from the National Science toun­
dation.
'Our work is supported by the U.S. Of·
ttce of Naval Research.
'Data from one of the offices was col­
lected by Dr. James Fox of Minnesota
Systems Research, Inc.
-The significance of statistical scores
is tested by methods we won 't go into
here. Anyone who wants to see the
math on this should write to WB8YMB
for copies of the origina' scientific
articles.
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From WAS to WAC-one man's story.

Operating The Novice
Bands

BY EDWARD D. HESSE·, WB2RVA

•

T he last two aSLs finally arrived In
themail.Aslhad anticipated early in
my amateur radio days, the last two
states would be Alaska and Hawaii.
The KL7 and KH6 cards were a
welcome sight. I had worked-and
confirmed-all states. The KH6 card
also confirmed Worked All Con­
tinents-a double thrill.

I thought back to my first QSO
which had taken place about eleven
months before. It was WA2MGK, Dick
in Johnson City, New York. It was my
first aso, proof that I was on my way
to becoming an amateur. Proof, too,
that someone out there could copy
my fist and that I could copy his.

I had become a Novice in August,
1977. Like most new amateurs, all
that I was interested in at that time
was getting on the air and making
contacts. After Johnson City, I went
on to work Rhod e Island. Then a third
050, this one with another amateur
in Johnson City (was my vertical
antenna directional, I wondered; was
there a pipeline on 80 meters to
western New York?). Alter a week or
two of enjoying the thrill of hamming,
I started to think about the Worked
All States Award. Could I do it? Was
my station good enough to get a
signal into all 50 states? And If so,
how long would it take me to do it?

Looking back, I can see it took me
eleven months to do It. This didn't
break any records In hamdom , but it
gave me an immense feeling of
satisfact ion. My rig and my vert ical
a nt e nnac- qrouno -mcu ntec . no
radial s to speak of, and stuck in the

-2134 Decker Ave., North Merrick NY
11566
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middle of a backyard covered with
large leafy trees-did the job. We (the
equipment and 1) had accepted the
challenge of WAS and had done the
job.

Sure, thousands of people have
worked all states, and thousands
more will. But what a kick when you
do it! If you haven't done it yet,l'd like
to pass along a few tips about things
that helped me do it, while still letting
me have a great time being an
amateur radio operator.

The f irst thing I learned was to
work at it. Get on the ai r, li sten or call
CO, and work stations. Spend some
time every day, if possible. A new
amateur usually doesn' t have to be
encouraged to do th is, I know, but it's
good procedure after that first glow
of hamming has dimmed.

Work as many bands as possible.
My vertica l, equipped wi th an
BO-meter coil, permitted me to work
(as a Novice) 80, 40, 15, and 10. And
my log indicates that each band pro­
vided a good share of the final total of
50 OSOs. 80 let me work New
England, the Middle Atl antic states, a
bit of the Southeast, and some at the
nearby Mid-West. It introduced me to
my fi rst OX as I started to make con­
tacts with VEl, 2, and 3. It taught me
something about propagat ion when,
at six a.m. on a winter morning, I
worked Californ ia-my first contact
with the west coast.

40 helped me get away from home.
My log shows an Oklahoma contact
on 40, as well as Michigan and Min­
nesota. I was start ing to pick up
speed.

15 was especially good to me. It
brought in the great Southwest, led
me to the Pacif ic Northwest, and got

me off the North American continent.
I found out that some European voice
stations would work the Novice 15
meter band, and that they were ex­
ceptionally patient and willing to
work our weaker c.w. signals. This
opening my eyes to the possibility of
getting the Worked All Continents
award.

10 meters gave me a few states I
couldn't seem to find on 15 meters.
Arizona, Iowa, and Utah were my
reward for exploring this high band.
Later on, it would give me Ascension
Island.

Another gu ideline I followed was to
upgrade my equipment. Entering
amateur radio, I was fort ified with an
SX-99 rece iver and a crystal­
controlled HT·40 transmitter . Working
wi th crystals was a combination of
elation and frustration . It was tough
to be stuck on 21 .120 when a needed
station was only 10 kHz away, but
what a high when one night on a
"dead" band, a CO produced
WD0DDT, all the way from Hill City,
South Dakota! But I realized that if I
was to work aU states, I would have to
upgrade to a v.t.o. or to a transceiver.
Wi th an eye to the future, I purchased
a transceiver which put out 150 watts
on c.w. and which would enable me to
work side-band when I earned voice
privileges.

I could have traded In the vertical
for a beam, but I didn't. There aren't
too many pileups for stateside sta­
tions, and the vertical eventually did
the whole job for me. I wonder if the
ARRL will endorse the WAS cer­
tlficate to denote it was all done with
a verti cal.

As my code speed increased, I
found myself more incl ined to go

SAY YOU SAW IT IN CO
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that eventually you will get to the can­
lng station. The more powerful eta­
tions, those with the better antennas
get In quick and then move away.
After 20 or 30 minutes, my chance
came. He heard me, Chuck, ZllADl,
this fellow amateur halfway across
the world, and he called me. Another
thrill : hearing your call letters coming
back across the oceans and con­
tinents, with a very generous "5 by 9,
old man" report. Worked All Con­
tinents was now out of the way. And
now It was down to one more set of
call letters .

I tuned the band and heard KH6XX
calling. Amazingly, no returned his
call, and so I squeezed my mike but­
ton, giving my cal l. Ac ross the Pacifi c
Ocean, across the continenta l United
States came my call letters followed
by another generous signal report. r
had worked all 50 states!

Of course, the award is given for
conf irmations, not solely for the
asos. But I have never had a problem
with getting QSLs for WAS. Novices
are very good at sending aSls, and
Yl operators are exceptional for sen­
ding them. In two instances, I sent a
aSL a second t ime to a stat ion (when
I needed the state), along with a selt­
addressed, stamped envelope. Both
stat ions immediately sent me the
desired aSL Once a station asked for
an s .a.s.e., and I was glad to send It
along. For states like Alaska and
Hawaii, I automatically sent the
s.a.s.e. since these operators get and
inordinate amount qf QSL requests,
and the financial burden can be con­
siderable otherwise.

I send QSls immediately after
working a station. I always send a
aSl In an envel ope (to protect my
card's appearance), and I write a per­
sonal note on the card. When posal­
ble, I t ry to work a state or country
more than once then a SL each sta­
t ion worked. This helps to guarantee
conf irmation of the state or country.

Worked All States and Worked All
Continents have given me a new
dimension in my ham li fe. They have
moved me from somewhat aimless
asos to hamming with a purpose. I
have more pride in my equipment
and, more important, in myself. These
two awards are no mean achieve­
ment. And yet, I st ill love to raq-chew
with the locals when 15 meters shuts
down, and I will gladly work a country
four or f ive times. Each contact is a
new friend, a whole new avenue to ex­
plore.

DXCC looks like the next goal in my
amateur life. It just seems to grow out
of WAS and WAC. I've got 68 coun­
tries worked so fa r, with a SLs from
about hatf of them. Ham radio is
great, isn't it? lH

But what about the aso you
stumbled onto after the aTH had
been given? How could you know if
the WD8 station was West Virginia
(badly needed) or Ohio (which I had
worked innumerable times)? My
answer to this Question was found In
the Callbook. I purchased a copy and
kept it by my rig. When I heard
W08AYN on New Year's Day, I quick­
ly found out that Jim was in West
Virginia. I called him and got my West
Virginia contact.

With time, my list of targe t sta tes
dwindled. (The search gets even more
interesting when you reach th is
point.)

I was missing four states when I
got my General t icket. And I found
that this opened up a who le new
world for me, not jus t because of the
voice privileges but because of the
comfortable frequency spectrum in
wh ich to work. For example, on 15
meters, I picked up 125 more kHz of
c.w. as well as 100 kHz of voice.

After I became a'Genera l In March,
Idaho and Wyom ing came quickly for
me through voice asos, but A laska
and Hawaii cont inued to elude me.
Oh, yes, I'd hear one every now and
then, but so did many other amateurs
who seemed to have the same goal
that I d id. I dec ided to become patient
and let the sun spots improve pro­
pagation. While wa iting for these two
states, I found myself making more
OX contacts, and WAC started to
become more of a reality. As a
Novice, I had worked North America,
Europe, and Africa. As a General , I
pi cked up Asia and South Ameri ca.
Only Oceania was left.

In June, I became an Advanced
Class, giving myself even more spec­
trum to work with. My experience has
shown that stations get even more ex­
otic on the Advanced portion of the
band. And one Sunday afternoon, I
s tumbled acrosss a KL7 who heard
my 5 x 3 signal. I was now down to
one .state-c- Hawalt -c- whtc h would
also give me my Oceania contact for
Worked All Continents.

The Radiosport con test came
along, and my attitude toward con­
tests changed. I had always thought
of them as rather impersonal ex­
changes of signal reports. As a rag­
chewer, I usuall y disregarded them.
But the realizat ion occured to me that
here was an excellent way to get
Hawaii, Oceania, or more countries
for OXCC (another goal now that WAS
and WAC seemed to be winding
down). I decided to work the contest
in a modest way.

On Saturday night, I heard New
Zealand out there. And so did a few
other stations. I was patient since my
brief contest experience taught me

Attach
Label
Here

Planning to move? Please lei us know six
weeks in advance so you won't miss a sin­
gle issue. Attach old label and print new
address in the space provided. Also in­
clude your mailing label whenever you
write concerning you r subscr iptio n 10 in­
sure prom pi service on your inquiry.

ii' 0..•

SUBSCRIBER SERVI CE

CHANGE OF ADDRESS

after taster-sendtnq stations. Not on­
ly could I decipher their call letters, I
could copy them fairly sol id and,
when all else failed, I wasn 't ashamed
to ask them to aRS. Th is Incentive to
increase my code speed led me
closer to my General t icket. I had an
excellent reason to work on my c.w.
speed: I wanted to talk to more sta­
tions.

I began to take a very scientific ap­
proach to my Quest. And I worked
more and more states. I eventually
prepared a " target list" of states I
had not yet worked. I could tell at a
glance which states were needed. But
how could I tell if a station on the ai r
was from one of those states? I fou nd
two simple ways to do It.

I found that I was listening more,
especially when the station sent its
aTH. If it was a state I needed, I sat
on the frequency and waited until the
end of the a so. Then I would call the
desired station. I still remember the
night I heard Red, W1WOD, In aso
with a new Novice. Red was giving
him encouragement and praising him
for his slow but clear fi st. The aso
took some time, but when Red signed,
I called him-and he answered me.
An enjoyable QSO resulted, and I
thought to myself that It sure beat
call ing " c a Vermont. "
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Here's a simple and effective way to get that coax
and rotor cable into the QTH without smashing out
the basement window. It's also cheap.

An Inexpensive
Feedthrough System For

Antenna Cables
BY ROBERT L. WOOD", WA7DNN

Fig. 1- It 's just as simple as it looks.
Take care not 10 drill Ihrough any
plumbing or electrical work.

so it touches the back side of the in­
side wall . After insuring the scribe is
straight, tap it lightly until the point
just begins to protrude through the In­
side wall. This will provide a small but
accurate mark to drill the 2" hole for
the inside wall. This in turn insures
that both 2" holes are properly aligned
to accept the 2" PCV pipe.

After drilling the two 2 " holes, the
pipe can be tried for proper fit. Next,
the inside flange of one of the 90 0

elbows can be coated with the PCV ce­
ment. Then insert one end of the
straight pipe into this end of the
elbow. Be sure this is done immediate­
ly after the cement is applied because
the cement will set up quite rapidly.
Reinstall the pipe back through both
holes in the walls insuring the elbow Is
flush against the outside waIL Now
you can mark the correct length the
pipe needs to be from the inside wall,

Say You Saw
It In 1m.

remembering you need to leave
enough to be inserted into the remain­
ing elbow. After removing the pipe and
cutting to the proper length, reinstall It
through the holes again. This time, ln­
sure the outside 90 " elbow is pointing
downward toward the ground, and the
rim of the elbow is flush against the
outside waiL At this point it helps con­
siderably if someone holds the pipe
from the outside in the above de­
scr ibed position while you finish up
on the inside wall.

Next, go to the inside wall and
prepare the other elbow with cement
for final assembly. Apply the elbow
quickly onto the protruding pipe and
into the angle you wish your cables to
run.

After you run all your cables through
the feedthrough, stuff both elbows full
of foam rubber and this will keep the
insects and the cold air outside. The
elbows can be painted to match the
exterior and Interior surfaces as
necessary.

This system has worked quite well
for me and Is an inexpensive and easy
way to run cables through a waiL It is
also fairly convenient now to add or
remove cables as the need arises.

Hard to beat for $2.43 and l1h hours
of my time. :e

Inside wall

Antenna and
ro tor cables

Foundation

Outside wall

I recently purchased a house and
after getting settled in and everything
more or less in its place it was time to
start thinking of where to hang all the
antennas. After getting the tower,
beam, and antennas In place I ran into
that small but frustrating problem of
how to get all those cables " neatly" In­
to the shack. After a few hours of figur­
ing out the best way of solvlr'lg the
problem I hit upon an Idea that is ln­
expensive but yet a flexi ble way of
handling all those cables.

In the plumbing section of the near­
est hardware store I found just what I
needed · PCV pipe. There are all dif·
ferent sizes and types to choose from,
depending on how many cables you
have to run and their sizes. I selected
the very cheapest 2 " size. The follow­
ing is a list of materials I used:
2 - 2" 90 0 elbows (PCV)
1 . l ' straight PCV
1 small can of PCV cement

Total cost $2.43
The next step is to decide where to

drill a 2" hole in both the outside and
inside walls. (NOTE: a word of caution
before you go any further. Before you
start drilling any holes be sure you
don 't drill into your house wiring,
water pipes, etc.)

First, use a small bit (example: 118 1
to drill a small pilot hole through the
outside wall. Then insert a long sharp
pointed instrument (I used a scribe for
marking metal) through the pilot hole

*20307 204th Ave. E., Sumner, WA
98390

r
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• monthly fHtu,.. by

IRWIN MATH, WA2NDM

MathsNotes
A look at the technical side of things

I n the fabrication of electro­
mechanical systems such as antenna
rotators, automatic tuning sytems,
etc., the control of a motor by means
of external signals is often necessary.
By utilizing various commercial
techniques this control can often be
quite precise and it Is our aim this
month to explain some of the servo­
type hookups the amateur can utilize
to realize precision motion.

The most elementary circuit of a
servo-nature is shown in fig. 1.
Although this is really quite basic, it is
the idea that is important. The thermo­
stat is chosen so that at some
temperature it closes, completing the
circuit and turning on the motor which
is connected to a fan. The motor-tan­
thermostat is then physically placed
in an electronic enclosure and pro­
ceeds to cool the enclosures (along
with the thermostat) whenever the
temperature exceeds the preset valve.
Here, an external stimulus, temper­
ature, controls a motor which in turn
varies the original stimulus - a com­
plete, closed system.

This closed loop type of on-off con-

*5 Melville Lane, Great Neck NY 11020

trot has many unique possibilities. In
fig. 2 we have a mechanism that is
ideal for a simple antenna rotator. You
will notice that our motor, which is
geared down to a slow enough speed
to turn the antenna, is also connected
to a common single pole 12 position
rotary switch with all stops removed.
Each of the positions of the switch is
then connected to another 12 position
switch, which connects all but one
contact to its rotor depending on set­
ting (a Centralab type). When power is
now applied, the motor turns con­
tinuously unti l the open position is
reached. Now, if both switches are
carefully marked, the antenna can be
made to move to anyone of 12 equal
positions over a 360· range. The only
requirement here is that the speed of
the molor be such that it does not
overshoot the individual switch posi­
tion when power is broken. In this
case, the weight of the antenna and
the slow speed necessary to move it
alone will almost always assure that
the system wi ll work properly. In this
case the external stimulus is the set­
ting of the position switch. The result­
ing action is the "following" of the
motor.

An apparant problem with the above
system Is that the motor always turns
in only one direct ion making move­
ment awkward (the coax cable to the
antenna winds up). Fig. 3 shows a
solution to this problem - the addition
of a d.p.d.t. reversing switch. Now the
system is bi-directional.

Fig. 4 is a somewhat more elaborate
version of the servo control. This time
a motor is made to move bl ·
directionally as a function of light.
This parti cular application is a
mechanism employed to keep a solar
battery panel always pointed toward
the sun. Operation of unit is fUlly
automatic.

Thennost."l

Fig 1- An elementary servo circuit.

As can be seen from from the
schematic, two relays are used, one
for clockwise movement and the other
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types such as the Sigma 191 series.
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Fig. 2- A simple antenna rotator which
is discussed in the text.

for counter-ctockwtse motion. Two
end-of-travel limit switches are also
provided to prevent damage when the
motor reaches the end of its trave l.
The solar sensor itsel f is a unit made
of two square or rectangular si licon
solar cells of the 0.5-0.7 volt variety.
They are mounted side by side and a
lens is arranged to give a de-focused
image of the sun that covers about
two thirds of the area of both cells.
The assembly is then mounted on the
solar battery frame and aligned so
that the solar cells are in a vertical
plane and equal ly illuminated by the
sun. Now, as the sun moves, one cell
will be more illuminated than the
other. This will cause the appropriate
relay to come on and the motor will
turn moving the frame until the light
level drops to the poin t where the cells
are again uni formly illuminated. If the
motor should move too far, the other

DPOT
reversmq

5w' IC h
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Fig.3- By adding a reversing switch to
the circuit of fig. 2, we make the unit

bl-directional.

cell will operate its relay and bring the
assembly back. Both light " channels"
have separate sensitivity controls and
these should be adjusted so there is a
small region where neither relay is ac­
tivated. This " dead-band" region is
necessary for stabil ity, otherwise the
system will hunt back and forth. By
carefu l adjustment and mechanical
design, such a system can easily track
the vertical path of the sun to an ac­
curacy approach ing a couple of de­
grees. By adding a second sensor, in a
hor izontal plane, a complete tracking
system can be easily built .

Next month we wil l expand our dis­
cussion to variable speed ci rcui ts as
well as the use of ampli fiers and other
devices in servo-type applicat ions

73, Irwin, WA2NDM
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The art of very low power operati ng

a mon thly fea ture by

ADRIAN WEISS, K8EEG

I

The Ult imate Achievement:
DXCC MILLIWATT

#2-GM30XX
walLe was the first to
demonstrate that one watt output
was sufficient power with which to
work 100 OX countries, and he was
the first to receive the coveted exec
MILLIWATI trophy on June 5, 1977,
some six years after its inception. We
had long awaited the first application
for that award. and everyone was
skeptical that anyone would actually
claim it. (See story, CO, April, 1978).
Now, GM30XX has become the sec-

·83 Surburban Estates, Vermillion SO
57069

George Burt. GM30XX. proudly dis­
playing his hard-earned DXCC MILLI­
WA IT #2. the second individual since
1971 to accomplish this seemingly im­
possible feat ! George wrote: "Just a
wee note to say many thanks for the
trophy. It's one of the nicest things in
my ham radio life. It has pride of place
in the house-the XYL put it on top of

the TV set! "
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and amateur in history to turn the
trick, and has been awarded DXCC
MILLIWATI "2, dated December 4,
1978. And he managed the task with
homebrew equipment and nothing
more than a simple 20 meter dipole a
few feet above the roof of a four story
building! George writes: "I am 41
years old and a wee fat, dark, hairy
Scotsman. I am married, have one
daughter, and work as a chief techni­
cian for Edinburgh University in elec­
tronics. I was first licensed in 1961
and have never run a transmitter at
more than 20 watts input, so I'm a
ORP man at heart . I started off on the
h.f. bands with an old HRO and a
transmitter with 5763 In the final.
Apart from the old HRO, I've always
been a homebrew nut (as the accom­
panying photo of my station shows),
and also a c.w. fanatic, though I send
as if I had two left feet! I joined the
G-QRP-Club in the summer of 1975,
and have been chasing QRP DXCC
ever since. My station is all homebrew
solid state and runs 2 watts input on
all h.f. bands. Also have a 0.5 walt in­
put 2 meter s.s.b. transceiver and lots
of microwave gear that hasn't been
out of its boxes for the last few years.
I had my output power from my trans­
ceiver checked professionally by Mar­
coni Communications Systems Ltd of
Chelmsford and enclose the letter as
proof of my under-one-watt output for
the DXCC MILLIWATI award. (The let­
ter reads- 'Dear Mr. Burt : I write to
confirm the results of lests carried
out today, on your amateur radio
transmitter. The tests were carried
out on the 14 and 21 MHz bands.
Radio frequency power output at no
time exceeded 950 milliwatts. We
wish you every continuing success
with your low power communication
activities'.) The antenna here is a 20
meter dipole on top of a four story
building and only a few feet above the
roof. Height with respect to ground is

This shot of GM30XX's shack reveals
his bent for homebrew, and every
piece of gear in it shows the top"
quality professional job that he does!
On the top shelf at the left is a digital
clock with George's DX mascot on top,
to the right of that an antenna tuner
s.w.r. bridge, a 14-16 MHz transceiver
with 2 meter converter built into it. On
the desk top at the center is
GM30XX's basic transceiver for 5.1­
5.2 MHz with which he worked the 100
countries for the award. To the right is
his keyer. To the left, the large box
houses a V.X.D. which George uses in
combInation with the transceiver, and
whIch provides a to tal swing of 150
kHz using three crystals. Sitting on top
of the V.X.D. unit is one of the six
single-band converters used to put the
5.1-5. 2 MHz main transceiver on each
of the ham bands. A homebrewer my­
self, I look with awe upon the type of
equipment that George produces from

scratch!

about 60ft, and the wire runs NW-SE,
not so good for W7 and KH6 and the
like. so I'm still toiling at working my
QRPp WAS. I hold several awards, all
of which were earned with one watt or
less output. These include the WAC
from IARU; RSGB 2 Meter Award #312
for five countries and 30 counties with
112 watt input; Microwave Award,
165KM on 10 GHz at 10 milliwatts; and
a 30m Award for 3 countries and 20
counties with 10 milliwatts. My main
transceiver is a c.w.-only unit which
tunes 5.1-5.2 MHz. Output is on the
level of a few milliwatts. This main unit
can be seen in the accompanying
photo at the center of the operating
table.

''The main transceiver is designed

SAY YOU SAW IT IN CQ
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DXCC MILlIWAn
1. Wal le 615177
2. GM30XX 1214178

200 DXCC QRPp
1. N2AA 12126178

200 DXCC QRPp
N2AA was awarded 200 DXCC ORPp

#1 on December 26, 1978. He con­
tinues a determined attack on the 300
country level. Haven't had a recent up­
date from Gene, so can't report where
he stands at present. I trust thaI he is
st i l l burn ing up the OX paths in search
of new ones.

exec ORPp Winners
1. K40 CE 12171
2. W2GRR 6119175
3. K8MFO 2126178
4. W6POZ 4113/76
5. K2KURlN2AA 513/76
8. OA8V 5112177
7. WA6S0Y 7/7/77
8. G4BUE 11/20178
9. OE1ZGA 3/18179

10. WA2JOC 3/21/79
11. WBBIGU 7/16179
12. VE1 BQQ 1118119

DXCC QRPp Trophies #8·12
Improved conditions and determlna­

tion are contributing to an increase in
appl icat ions for the DXCC ORPp
award. In the past year or so, five
operators have qualified. G4BUE led
off in November of 1978, and the next
two applications showed up on March
18 and March 21, 1979!

exec ORPp #8 winner, G4BUE, is a
"second generation" type, having
been introduced to ORPp operation via
a contact with OA8Y (who used
G4BUE's aSl in his application for
DXCC ORPp #6) on 3.5 MHz c.w. That
contact showed Chris that it could be
done, and he enthusiastically set out
to do it! His story:

" I suppose I have always been one
of those awkward people who believe
in doing things the hard way, much to
the annoyance of my wife and friends.
It was, therefore, no real surprise
when, after reading about the " Im­
possible Feat" of ORPp DXCC in
K8EEG's column in CO, I found myself
considering it. I had already been

under 1 watt . "Nice" I said, not realiz­
ing that at this point he already had
DXCC on 20-15-10 meters, and 74
countries on 75 meters, with a sad
showing of 65 countries on 40 meters!
Holy crow. ONE watt? What are the big
guns going to feel like when wallC
running less than one walt output
nudges his way up through the 33O's
and into the 340's on the ARRl Honor
Roll?

Update on W8ILC-DXCC
MILLIWATT #1

Word reached WBl lC via the
grapevine that winners of the 100
country award qualify for a handsome
plaque upon reaching 200 countries.
Ron called me via landl ine and checked
out whether or not this was true. True
it was. He wasn' t too excited, since
N2AA had already copped the fi rst 200
country ORPp award, and being sec­
and didn 't seem to appeal that much
to Ron- until he realized that N2AA
qualified for the 200 DXCC QRPp 5
watt award, not the 200 DXCC
MILLIWATI 1 watt award! So he then
became excited! I invited him to send
in the second 100 aSl's once he got
them, and I'd ship out a plaque cer­
titted as 111 . He said he'd think about it,
but was kind of busy, and since he
already had 255 countries aSl'd at the
1 watt level, he just might wait until he
got 300 countries OSl'd and then send
in the batch! I just about dropped my
uppers. 225 countries OSl 'd, 267
worked, with less than 1 watt output!
Egads ! Incredible. Then he divulged
another g08I- 5 Band DXCC with

to work in combination with a group of
solid-state transverters for each of the
h.f. bands 1.8·30 MHz. The basic trans­
ceiver is rather sophisticated In regard
to the receiver section, which appears
to be able to provide excellent per­
formance. The line-up, leaving out
odde-and-ends , begi ns w ith a
CA3028A 1st r. t. amp, followed by a
MC1596 1st mixer with a three stage
v.f.o. including automatic RIT, feeding
a CA3038A t st i.f. fol lowed by a 500 Hz
9 MHz filter, another CA302BA 2nd u,
followed by another 500 Hz 9 MHz
filter and MC1596 product detector.
Output from the product detector
drives the S-meter and AGC circuits,
and a two-stage BOO Hz IC audio filter
and final audio Ie output stage. The
b.f .o. output to the receiver chain and
transmitter mixer is taken through in­
dependant buffers, and b.f.o. frequen­
cy is shifted automatically during
transmit. The transmit chain is simple,
and consists merely ot a MC1596 mlx­
er and CA302BA rJ. amp delivering
about 5mw at 5.1 ·5.2 MHz. It is then
used to drive the trensverter r.f. chain
after mixing to the proper frequency in
the fi rst stage of the transverter. A
receive mixer Is also included in the
transverter unit."

Our heartiest congratulations to
GM30XX for qualifyng for DXCC
MILLIWATI #2, and for doi ng it from
scratch, inclUding designing his own
gear and using a simple old dipole!
Seems that he is truly representative
of the pioneering spi rit underlying
ORPp act ivities!
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G4BUE at the operating position. The
Argonaut and QRPp gear are at the left

end of the table in front of Chris.

awarded OXCC for mixed modes, c.w.,
e.e.b., and as G4BUE/mobi le, but
a RPp seemed a real challenge. About
that time I was concentrating on work­
ing c.w. OX on the bottom end of BOm
for my five band OXCC, and on the 4th
of February, 1976, at 0756Z I had a
aso with OASV. 'What a catch,' I
thought, 'Peru on 80m,' and off went
my direct aSL complete wi th lAC's.
You can imagine my astonishment a
few weeks later when I received Paul 's
aSL telling me that during the aso he
had only been running 5 walls input to
an Argonaut. I stopped bragging about
my aso with Peru after that, as I had
been running our legal maximum 01
150 watts input !

"That aso with Paul sowed the
seeds for ORPp DXCC, and the next
stage was to acquire a rig. It was at the
beginning of August 1976 that a Iriend
in Brighton asked me if I knew anyone
who wanted to purchase an HWl that
he had lor sale. 'Now's my big chance,'
I thought, and gave him 25 pou nds,
which I had to borrow from one 01 my

G4BUE's final location at which he
worked the final twenty"Odd countries
to reach the 100 mark. This is a shot of
the antenna he used. Actually, it isn't
visible because it is just a wire strung
from the chimney of the house to the
cranked-down tower (30ft) in the trees
at the left. Zoning problems forced
Chris to complete his DXCC the hard
way- without the aid of either his

quad or 4 element yagi!

68 • co • March,198O

boys' savings account (since repaid! ). I
was living at North Chailey then and
my antennas consi sted of a two ere­
ment boomless quad for 10·15-20 on a
60ft tower, and fou r sloping dipo les on
a 75ft mast for 40 and 80 meters. My
fi rst ORPp OSO was at 2315Z on 5
August 1976 with WA2ZBW, quickly
followed by XJ2UN at 2331Z. 'So it was
possible to work OX with low' I said
after the OSO, and I got the a RPp bug.
By the end of August I had worked 36
countries including UL7, C31, UF6,
UG6, UHB, and UIB. It was enough to
make me realize that, although it was
certainly possible to work OX with low
power, it was going to require many
hours of patience to work and confirm
100countries. By the end of November
I had worked 44 countries, adding KP4,
6W8, C5, and Vpg to the list. I then
decided that I had earned a better rig ,
and got an HW8 in kit form. I found eo
an interesti ng experience on 3.5 watts
input, and throughout the win te r I con­
centrated on that band, being rewarded
with over 30 countries, including the
U.S.A. and Canada. This later allowed
me to apply for the G-QRP-Club Ooun­
tries Award, which is issued for con­
firmed ORPp (5 watts or less input)
oso's with 25 countries.

''Throughout the summer of 1977 I
continued adding new countries until
the end of June, when I had reached
69, including PY0, ZS, A4, HIB, SU, PY,
UMB, and perhaps the best OX of all ,
VK and KH6. The OSO with VK com­
pleted a WAC with 2.5 watts input. Dur­
ing this time I had been having several
OSO's with N2AA on 20m c.w. He gave
me a great deal of encouragement and
then one day I received a phone call
from Gene saying that he was in Lon­
don for a few hours. By a strange coin­
cidence I happened to be going to Lon­
don on business that day and met
Gene at lunch for a couple of hours,
which was spent in a suitable dri nk ing
establishment talking about QRP and
all that goes with It.

"Then came a move with my job and
it was necessary to move to Hassoc ks,
about 15 miles west of North cnanev. I
was very disappointed at leaving my
OTH, leaving behind 2J3 of an acre, and
going to a much better house, but with
a much smaller yard (and although I
did not know it at the ti me- disaster).
The N. Chailey OTH has served me
well, although the total coax run to the
quad was well over 500 ft! I have often
wondered just how much r.f . was ac­
tually being radiated by the quad when
running the HW8 at 2 watts input!
Soon after moving into Hassocks and
erecting the tower, disaster struck. My
next door neighbor, but one, happened
to be the road steward for the local
amenities association, and on seeing
my tower, spent many hours at his

typewriter, sending letters to everyone
he thought should know about it . The
result was that I was 'invi ted' by the
Local Authority to apply for a planning
permission, which I duly did , and
thanks to the efforts of my friendly
neighbor who organized 56 written ob­
jections, was refused. A second ap­
plication was also refused. I settled
down to using dipoles for the h.t .
bands strung between the wound­
down tower (30 ft) and the house.
'This,' I thought, 'is not going to help
my quest for ORPp DXCC,' and that is
why the next new country was not add­
ed until November 1977 in the shape of
4UlITU.

"Just as I was beginn ing to despair
of ever working the 100 countries,
something started happening to the
bands. Cyc le 21 was arr iving, and all
the stories I had heard abou t working
OX in high sunspot years were begin­
ning to come true. I slowly added to
my score until the end of June 1978
when I had reached the 80 mark. Dur­
ing this time I made one of the QSO's
that have given me the most enioy­
ment-ZL3GO on 14 MHz c.w. using
my dipole at 25 It. Here I was working
OX with not on ly low power, but also
with a basic antenna. Using that
dipole, I added VU, VP2M, 4X4, and
Z07 to the list. I then had another
move with my job. I put on an ap­
pearance at work of being annoyed at
being move twice within a year, but
really I was pleased in that at last I
would be able to get away from the
local road steward. By this time, 2B
MHz was beginning to be the band on
which to work OX, and I was also
begi nning to wonder what it was like
to work OAP s.s.b. I became the proud
owner of an Argonaut in July 1978.
What a beauti fu l transceiver this Is,
and what a th rill to have fu ll break-in
on c.w. I worked 20 new countries by
the time I moved in mid-August. The
20th one happened also to be country
11100 and was YV5CVU on 17th August .
I thought this a fitting way to leave
Hassocks.

" I have always maintained that the
most difficult part of obtaining any
award is obtaining the necessary OSL
cards, and this award was no excep­
tion . By this time I had only 68 coun­
tries confirmed, despi te a great deal 01
direct OSL'ing wi th lAC's. I estimated
tha t I would have to work at least 120
in order to confirm 1OO! I had learned a
great deal from my dealings with the
plann ing authori ties at Hassocks, and
managed to arrange permission for my
tower before purchasing a house at
Upper Beeding. The water table was
quite high in the area, and I thought it
acceptable to use the tower at 30ft dur­
ing the day, 60ft during the night.
Within three days of getting on the air,
I had worked a W0 in NEBR, W4FL,
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Disaster struck at OE1ZGA during the
winter of 1977. This is a view of the
skyline of Vienna, with emphasis upon
the twisted remnants of OE1ZGA's

TA-33.
new experience and lots of fun. My In­
terests changed, but I never really lost
the thrilled feeling one experiences
when making a OAPp OX OSO. I have
really enjoyed working OX wi th my
little HW7, and it never ceases to
amaze me what can be done wi th such
low power. Incidentally, I want to
stress that all my work has been from
scratch, that is, no skeds, no asking
people to listen for my OAPp signal, or
any other kind of pre-arranqements.
The thrill of getting in there and calling
one's fool head off and hearing the OX
station come back is almost lndescrlb­
able. Everyone should experience it .
My most memorable contact was with
9MBHG on 14 MHz with the HW-7 runn­
ing about 2 watts input. I called him In
a modest -sized cue-up and nearly fell
off my chair when he came back to
" OE1ZG?" ! I soon got my ca ll thru and
had a good contact wit h Horace, who
could hardly believe it when I told him
what I was using. Of course, the TA-33
beam helped, and I was relaying on the
station receiver (755-3) instead of the
rather poor HW-7 receiver. Neverthe­
less, it was an exhilarating experience
wh ich I doubt can be duplicated in any
other way. I used the HW·7 as the
ORPp transmitter to work all these
countries in combination with the
755-3 receiver. The antenna is a
Moseley TA-33 with the extended
driven element and traps for 40
meters. The antenna is up about 120ft
on top of a 7-story building in down­
town Vienna, Austria.

"There are certainly many facets to
ham radio and I don't think it is
de.sir~ble to get stuck in a single rut. I
think It becomes a more enrich ing and
reward ing hobby when you branch out
a bit and try something new once in a
while, be it VHF, Oscar, AnY, traffic,

6Y5, KP4, UA0, VP2D, and a load of
JA's, all with the tower at 30ft. It looked
as though I had picked a good OTH, as
I was actually going into pile-ups with
my five watts and getting through, and
guys were refusing to believe that I
was on ly running five watts. I con­
tinued working new countries, but
concentrated on obtaining the OSL's.
On November 8 I reached my goal. The
fi rst post brought me a card from
AP2P, which made " 99, and a second
delivery brought a card from SV1JI on
Crete for #1 001I had worked 124 coun­
tries which incl uded such goodies as
PI, KL7, P29, VK2 (Lord Howe), H44,
VS6, HM, 5W1 , ST0, YB, HS, and a c.w.
OSO with W0DXlD on Deseacho
Island. It has been great fun, but I am
not giving up, because I seriously feel
that with conditions the way they are,
it is possible to go for 200. Also I've
started experimenting with really low
power, and have already worked a W2
with 150mw input. Finall y, I would like
to say a big 'thank you' to Paul Wyse
OASV for Initiating my interest in OAP,
to Gene Walsh N2AA for helping me
conti nue it, and to my wife Pam and
twin sons Gary and Steve, for thei r pa­
tience and endless cups of tea."

Since qualifying for DXCC OAPp " e,
Chris has worked about 120 with less
than 1 watt output, and by the time this
appears, will have qualified for DXCC
MILLIWATI " 3! He is approaching the
200 level wit h 5 watts. Currently, he is
working with very low power OX at the
mi lliwatt level. Congrats Chris!

OXCC QRPp #9-0 E1ZGA, Tom
Gabbert (K3TG). Tom works for the
State Department, and was stationed
in Vienna where he turned the DXCC
OAPp trick. Tom writes:

" I've been a ham for almost 30
years, having started out as the junior
op at TI2TG in late 1949. C.w. and DX
quickly became my main interests,
fo llowed later by contes ts and a desire
to build equipment on my own. The lat­
ter project turned out to be a OAP rig
running about 15 watts input. It was a

A shot of OE1ZGA, Tom Gabbert, at
the operating position before the addi­

tion of his ORPp gear.
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Conclusion
Well, gang, that's it for another

episode in the OAPp'ers quest for DX­
ce. What with the sunspot cycle peak­
ing out, I suspect we'll have a rash of
applications for both awards. Even so,
these awards will still represent a
great deal of hard work on the part of
the winners. Applications consist of
an alphabetical list of the 100 quality­
ing AAAl OXCC Countries, the OSL's
verifying those OSO's, a signed state­
ment indicating equipment used and
power output not exceeding either one
watt (OXCe MILLIWATT) or five watts
(OXCC OAPp), plus a $20 fee to cover
part of the cost of the handsome
trophy. To wmsp. Good luck to those
of you working toward the award!

73, Ade, wmsp

Say You Saw
It In mIl

VE1BQO's 43 pound miniature wonder
3 efement yagi. Small but heavy! Leon
put a tot of working into tuning the
thing, and the results show that he did
a good job. Unfortunate that he
couldn't find any thin-wall tubing.

air and hearing and working KV4AA. I
couldn't believe it as I had worked him
a few times back in 1947-48. (2) Work·
ing OA8V in Peru while he was running
QAPp. (3) Working UVtlBB in Siberia
under extremely poor conditions-just
a Whisper of a signal. The op there was
a Yl (Anna) and an excellent operator.
Due to her perseverence our OSO was
completed over a period 01 30
minutes! (4) Working WAS with QAPp.
I think I may try now for oxec with
999mw or less if I can get my antenna
up higher and figure out something
better for 15 meters. The longwire is
nothing to rave about. Well, I lind this
all very interesting, and want to thank
you for making an interesting hobby
more interesting."

-
• tILUNS -Til PS·INSUlATORS
.. QUID PAilS ' ANTENNA KITS
+ 100M/MAST MOUNTS -WIRE
• CAlLE ' CONN [CTORS

Writ, It ull fir I'll C~hl.&

VE1BQQ at his alf-QRPp operating
position. The HW-8 holds the position
of prominence, and is accompanied by
various accessories. The photo has
another dimension to it though. Notice
that most of the space is occupied by
books! A ORPp operator must gain his
advantage through knowfedge, and
that means a lot of studying about all
of the factors involved in successful

communications.

form, constructed it, and then con­
structed a wind-proof miniature 3 ele­
ment yagi by VE70KR (73, Nov., 1974).
Each element has a loading coil in the
center. Took three weeks to build it,
and 3 months to tune it! I finally got it
tuned and the s.w.r. is 1:1 at 14050 kHz
and increases slightly at the band
edges. VE70KA called for thin-walled
tubing, but it was not available, so I
ended up using thick-walled tubtnq.
The yagi weighs in at 43 pounds as
result! I erected it myself. Boy, what a
job! The neighbors thought I was
crazy. The experiences that were most
memorable to me: (1) First week on the

1977 1applied for and received my pre­
sent call after being inactive in the In­
tervening years. I work as a technician
in electronics, and have always
wondered why OX couldn't be worked
using very low power and a good an­
tenna. When the HW-a came out, I de­
cided to give it a try (relive my
childhood!). I purchased one in kit

FULL· POWER, QUALITY
HAM ANTENNA PARTS
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DX, contests, QRPp, etc. I strongly
recommend QRPp as something to try
if one feels like all the challenge is
gone from what you 're doing. You'll be
surprised how much fun it can be!"

DXCC QRPp #10-WA2JOC, BlII
Anderson. Bill currently has been do­
ing a great job editing the newsletter
of the QRp·ARCI. He found time to
work 154 mixed and 101 s.s.b. by the
time he collected the 100 OSl's
necessary for an atl-c.w. trophy.

oxee QRPp #11-W8IGU, Howard
Hawkins. Howard notes:

" I am OXCC chairman for the
Michigan OAP Club. We have about 85
members now. W8lCU got me started
in OAPp when he loaned me his HW-a
for my trip to Seattle on vacation.
Used two lantern batteries to power it.
later I got my Argonaut 509 and I use
it every day. 75% of my OX contacts
were s.s.b. I now have over 2000 OAPp
aso's in the log, and about 800 QSl's.
I started working for DXCe QRPp Oc­
tober 10, 1977, and my last aso was
on March 23, 1979. I now have 163
worked. I worked everything with my
509 and a 2 element quad. There is no
more fun with high power lor me.
aAPp makes ham radio a real cttat­
lenge. Thanks for offering the award! "

oxec QRPp 1112-VE1BOO, Leon
Fitzgerald. VEl BOO was one of those
"out of the blue" packets of 100OSl's
about which I had not been forewarned.
He writes;

" Today, at long last, I received my
loath OX ORPp aSL.. from FM7WO.
Have worked 111 but the OSl's are
very slow coming in. I live in the vlclnl­
ty of Halifax, Nova Scotia, on a hillside
which is not the best location, as there
are hills to the west and north. I'm 52
years old and first got my license in
1946 (VE1AT) and was on the air for
about 4 years off-and-on, managing to
confirm 48 states and 49 countries
using a 6l6-807 (50w) rig and six
crystals! My receiver was an 5-40A,
and the antenna a doublet. During
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T he March, "Story of The Month" as
told by Jim is:

JAMES H. LATIMER,
WB900E

ALL COUNTIES #230, 7·9·79

"When I was between the ages of
seven and twelve, I remember wanting
to become an amateur. Many, many
years ago, I remember acquiring a 1
(one) watt or less transmitter and
broadcasting from the workshop to
the living room radio. I always
purchased and attempted to read
books and magazines about amateur
radio, most of which seemed "way
over my head".

"Real progress towards becoming
an amateur did not begin until one
beautifu l evening when t stumbled
across N9C P, Curt Peters, who
became interested in my attempt to
build a multi switch for two tape decks
and a stereo uni t. Curt invited me to
his 'shack' 10 discuss the problem.
About two years later, after many Sun­
day evening classes with two or three
other aspiring radio people, I was cer­
tified, WB900E, with phone band
pnvneqes. Imagine, after approximate­
ly thirty years plus, the dream finally
came true. A loan , a letter, one or two
phone calfs, and finally the rig arrived.
With careful coaching and guidance
from Curt, I was finally legitimately on
the air.

"Within three days I had blown the
flnats. Curt had mentioned the County
Hunters several times in our Novice
and General classes. Once, back on
the air, I stumbled across 3943 and
gave WB5FN5 a 7-9. This, of course,
sparked animated conversation and I
soon learned 'there ain 't no such
report'. Anyway, two or three days of
trying and N7 U5, WA0BPE and
W A3VL B collectively had me

· P.O. Box 73, Rochelle Park, NJ 07662
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straightened out as to County Hunting
objectives, procedures, etc., and I was
almost addicted. The final blow came
when K9DCJ, Arnie, showed me his
collection of 'wallpaper' and kindly
corrected some aspects of my QSLing
procedure. I was hooked! No two ways
about it, this was my bag, my cup of
tea; these were my people.

" It is now some three years later and
alter many hours of sorrow and rap­
ture, pain and delight, I can only
describe County Hunt ing as life. It is
as real as life. As K51W remarked one
fine morning: 'There is so much more
to County Hunting than the 2-2s and
3-3s. That is what makes it such a tan­
tasttc hobby.'

Special Honor Roll
All Counties

#253 Albert J. Churchman, WA6AOR
11 -8·79
#254 Evel yn Wel liver, WB 4AVW
11-1 3·79
#255 Benjamin J. Harte, Jr., WA3QVJ
11-13·79
#256 James H. Elias, WB9TKA 11 -29-79
#257 James M. Carroll, W1UYL 12-3-79
#258 Don Krusen, WD6CQP 12·3·79

" After many days and nights of ex­
periencing paperwork, pileups, QRM,
QRN , rudeness, postal service
fai lures, ignition noise, band condi­
tions, as well as the growth, con­
fidence and operative know-how that
emerges from listening, timing, con­
ciseness, sharpness, record keeping
and final documentation, as well as
the companionship, late evening 'rag
chewing', 'soap boxing ', right down
through heartfelt thanks to W5AWT,
WB4ZXP, K7LTV and others through
all of it, and as a result of all of it, I
guess I can say I am USA-GA All Ooun­
ties #230, alias CC .230."

Jim Lati mer, percussionist, conduc­
to r and composer, is head of the Per­
cussion Department and Director of

."','
o ,

James H. Latimer, WB900E doing his
nt H ft mg. I.

the University Percussion Ensemble of
the University of Wisconsin­
Madison. His interest in percussion
has taken hi m across the country to
survey the state of the art through
research and personal interviews. He
has lectured at th ree Internat ional Per­
cussion Symposiums. (Note: f am hap­
py I could dig up this last paragraph
about Jim.-EdJ

Awards Issued
AI Churchman, WA6AQR added All

Counties to his fine collection. This
was endorsed All 5.5.8., All 14, All
Mobiles.

Lyn Welliver, WB4RVW got all her
records straightened out and claimed
All Counties endorsed Mixed.

Ben Harte, Jr., WA3QVJ waited until
he had them all before requesting
USA-CA-500 through USA-CA·3000 en­
dorsed All S.S.B., ALL MObiles; and All
Counties endorsed All 5.S.B.

Jim Elias, WB9TKR also waited until
he had them all and qualified for USA·
CA·500 through All Counties endorsed
All S.S.B.

Jim Carroll, W1 UYL took time out
from his world of finance and added
All Counties to his fine collection.

Don Krusen, WD6CQP found time to
do his complicated paper work to ob-
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Mexico DX Award.
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Worked All Transkei Award. Rules in
February 1980 ca.

per VK RNARS member worked per
band, after the commencement date of
January 1, 1979. To qualify, the follow­
ing is required:

For amateurs residing inside
Australia 15 points
For Amateurs residing inside
Oceania 10 points
For amateurs residing outside
Oceania 5 points
In addition, for amateurs residing
outside Oceania, contacts with VK
RNARS Members on lhe 3.5 MHz
band will count double points. For
the purposes of the award, any
RNARS Marit ime Mobile Member
when located inside Australian
waters may be counted as a VK
Member.

3. The award will be endorsed ONLY on
the request of the applicant and the
following endorsements are available:
All c.w., All s.s.b., All 3.5 MHz, All 28
MHz, All Novice, Five-By-Five, the last
endorsement being for gaining at least
five points on each of the five high fre­
quency bands.
4. To claim the Award, no aSLs are re­
quired. However full log details show­
ing the VK Member (or IMM + OTH)
worked, their RNARS number, date,
time, frequency, mode, plus an ap­
plication fee of $1.50 Aust. or 7 IRCs
sent to lhe Endeavour Award Custo­
dian: Mr. R. Baty, VK5MO, 43, H.MAS.
Australia Road, Henley Beach South,
SA 5022, Australia. Please ensure all
checks are in Australian currency and
made payable to " R. Baty" . The Royal

details of a sos, XE aSL cards (Mex·
leo OX Club members only) to P.O. Box
21-167, Mexico 21, D. F. Mexico. For
safe return of aSL cards and Award,
include 10 tRCs or $2 USA. Only con­
tacts after January " 1973 are valid.

Worked All New Jersey Award: The
original Worked All New Jersey
(WANJ) Award Certificate is again
being offered by the Morris Radio Club
to all amateurs having established and
confirmed two-way communication
with all 21 New Jersey Counties. For
complete details and application form,
send s.a.s.e. to : Awards Chairman,
Morris Radio Club, P.O. Box 53, Whip­
pany, New Jersey 07981 .
Rainbow Ridge Radio Association
Award: This certificate is being issued,
on request, for aso with any member
on five or more bands. The RRRA was
formed about five years ago on a
mountain peak near Los Angeles,
Cali fo rnia and abou t two miles from
the coast. The 20 acre si te has a
downhil l view in all directions and Is in
a low noise, rural setti ng. The purpose
of the group is to experiment with
antennas and various modes of prop­
agation on all bands from 160 meters
through 1296 MHz. The combination of
engineers, technicians, and scientists,
along wi th the superb location, has
yielded some start ling results, In­
cluding Europe on 6 meters and over
SO countries on 160. We have even
established 10 meter backscatter
asos off high sea waves. Contest
operations have always been a part of
our activity, mainly as a measuring
slick for our program. The Award is ot­
tered in an attempt to increase
awareness of our activity, in hopes
that more people wi ll try to work us on
"other" bands. Even if they appear
closed, we can sometimes get
through, to the amazement of all . Ac·
tive call s used include: N60X (K6BCE),
N6JA (WB6YBL), AD6C (W6PVBI,
K0RF (K6SEN), AE6E (WB6PXP),
WA6NNJ. Apply to : L. Darrell Bevan,
N60X, 1562 Devonshi re Avenue,
Westlake Vil lage, California 91361 .
Endeavour Award: The Royal Naval
Amateur Radio Society already spon­
sors two awards, The Mercury Award
for contacti ng members of the Soc iety
and the Hampshire County Award for
contacti ng amateurs in the English
county of Hampshire. The Society now
has great pleasure in announcing a
third award called the Endeavour
Award for contacting Society Mem­
bers residing in Australia. The title of
the award links the Royal Navy with
Australia.
1. Award is open to all radio amateurs.
2. Applicants must establ ish two-way
communications with RNARS Mem­
bers residing in Australia. Points will
be awarded on the basis of one point

-- --
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OK1AWZ, Bckualav Petr, OK1VK, and
Gus Bengtsson, SM6CYZ.

USA-CA-500 cert ificates endorsed
All CW. were shipped to: Vostry
Cenek, OK1-18556, and Armas Hak­
kanen, OH2NO.

Awards
Mexico OX Award: This Award Is
issued by the Mexico OX Club to
licensed radio amateurs and SWLs for
confi rmation of asos with Mexican
OX Club Members Stations, located in
Mexico. XE appl icants need 10 asos
with 10 different Mexican OX Club
Members. Zones 1 to 13 (North, Cen­
tral , South America and Caribbean), ex­
cept No.6, need 5 OSOs wi th 5 ot t­
terent Mexican OX Club Members. All
others need 3 asos with 3 different
members. Send app licati on with

Worked All New Jersey Award.

tatn USA-CA-2000, 2500, and 3000 en­
dorsed All S.S.B., All 14, Al l Mobiles;
plus All Count ies endorsed All S.S.B.,
All 14.

Ron Moorefield, W81LC gained USA·
CA-500 through USA-CA·2500 endorsed
Mixed.

Hans Hjelmstrom, SM6CVX received
USA-CA-500 through USA-CA·2000 en­
dorsed Mixed. His 1500 was 113 to
Sweden and his 2000 was 111 to
Sweden.

Pal Creapo, WD9BCG had me send
her USA·CA·2000 endorsed Mixed.

Dean Cowden, W0CJG won USA·
CA·1000 endorsed Mixed.

Jerry Burkhead, N6aA picked up
USA·CA-500 endorsed All 2XC.W.

Ray Albright, W6KAW acquired
USA-CA·500 endorsed All S.S.B.

USA-CA-500 cert ificates endorsed
Mixed went to: Milan Dlabac,

USA·CA Honor Roll

"" ''''' soc
WA3QVJ eea WAJOVJ ~, NOOA " OJ
WB9TK,R "" WOllC '" WA3QVJ ""W"""" '" SM6CVX ~, OK1AWZ """'" WB9TKR "" OKW K ""WA3IQVJ '" ,.. OK1-18566 "'"WO'C '" WA3QVJ see """" ,..
WB9TKR "" WO'C "" wo' c ,..
woocoe '" """"" see ......w 1410

"" """"'" "" seecvx 1411
WA3QVJ .., we.'" "e WB9TKR 1412
WO,C '" OH2NO 1413

"""'" '"WOO8CG ...
WB9T KR ..W"""" ..
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Milan Dlabac, OK1AWZ's fine antenna
system.

Special SWL model - $464_95

Send for our free brochure that explains the Field Day
system of Morse and RlTY decoding. Or you can order from
one of our dealers or our factory today. Our number is below,
give us a call.

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

r------------------------------,Ir{ee Okay, tell me more. l
I Oe Name I
I te~o\f\\l Address I
I It ~aO;w City Slate I
I co C;\(f\>' I
I I
I I
I I
I I
I I

I•

Say
You Saw
It In

Naval Amateur Radio Society is open
to any person of any national ity who is
serving or a former Navy or Merchant
Navy.
Guam Island Award: This award is
sponsored by the Mariana Amateur
Radio Club of Guam and is available to
al l l icensed amateurs who conduct
two-way communicat ions wi th five dif­
ferent amateur stations on Guam. Con­
tacts may be made on any band and
via any mode. To apply. send log
informat ion, $1.00 or 5 IRCs, to: Guam
Awards Manager, P.O. Box 445, Agana,
Guam 96910.

•

NOTES
Next month I hope to tel l you about

some beauti ful awards issued by REF
(France) and some more awards from
Japan.

The P.O.D. is no more. It has been
combined with the Zip Code Publica­
t ion and the cost is $7.50 and designa­
tion is #039.QOO.()()261 ·2. Order from
the Super. of Documents, U.S. Govern­
ment Printing Office, Washington ,
D.C. 20402.

How was your month?
73, Ed., W2GT.



a monthly feature by

BILL WELSH, W6DDB

Novice
"How to" for the newcomer t o Amateur radio

High Frequency Radio Wave Propagation Predictions
Part I of II

The preceding l ist shows the fre­
quency ranges that are most common­
ly referenced in books and articles.
There are, of course, many frequency
ranges above the e.h.f. range, but
amateur activity is presently very
limited on such higher f requencies.

ing, it should be understood that pre­
sent and future amateur radio com­
municat ion satellites are going to
make it easier to work DX on very high
frequency (v.h.t.] and ultra high fre­
quency (u.h.f.) bands than on the best
h.t, band under ideal cond itions. v.h.f.
and u.h.f. bands that are presently
used for short range communications
will be used in conjunction with sate l­
lites to provide better DX communica­
tion capabi lity than has ever ex isted in
the past. The frequency des ignations
and limits should be understood and
they are as fo llows:

Wavelength Versus
Frequency

The relationsh ip between wave­
length and frequency is easy to under­
stand. Each radio wave has a defin ite
phys ical length which is called its
wavelength. Simply stated, a 40 meter
signal has a wavelength that is 40
meters long. Since Americans are still
more accustomed to working with feet
and inc hes that wi th meters and
dec imeters, and since one meter is
about 39.37 inches (3.28 feet) long, we
commonly th ink of a 40 meter s ignal

as having a phys ical length of approx­
imately 131 feet, 3 inches. Radio and
l ight waves travel at a velocity (speed)
of about 299,796,000 meters per sec­
ond, which is approximately 186,280
statute miles per second. These
values are usually rounded off to
300,000,000 and 186,000, respectively,
as a matter of convenience. Since a
continuous series of 7,500,000 of
these 40 meter stnewaves is generated
in one second of time, the equivalent
frequency of 40 meters is 7,500,000 Hz,
which is more commonly referred to as
7500 kHz or 7.5 MHz. The re lat ionship
between frequency and wavelength is
as follows:

frequency in Hertz =
radio wave velocity in meters

wavelength in meters

This is Cal Lippitt (KAODQB) of Rapid
City, South Dakota. Cal operates a
Kenwood TS-52o-S transceiver with a
manual telegraph (hand) key and a
long wire antenna. He worked more
than half the states in his first three
months on the air, with most of his ec­
tivityon 15 meters. Cal is a Captain in
the Air Force. South Dakota is one of
the tougher states to contact but Cal
is making it easier for many amateurs
to get that state confirmed. W6DDB

enjoyed a recent contact with Cal.

Range
30 to JOO Hz
JOO to 3000 Hz
3 to 30kHz
30 to 300 kHz
300 10 3000 kHz
3to30 MHz
30 to JOO MHz
JOO to 3000 MHz
3to30 GHz
30 to JOO GHz

Designafion
ext'eme ly low frequenc ~

voice f requenc~

very low frequenc~
lo w frequency
medium freQuency
high frequency
oef)' h igh freQuency
un ra h il/h freQuency
super h' gh freQuen cy
extremely high " equency

e.1.f ,
v.f .
v.u.
I,I.
m.!.
n.r.
o,h.!.
u,h,f,
e.n.t.
e,h.! .

2814 Empire Ave., Burbanks, CA
91504.

Last month's Novice column
covered the callsign prefixes used by
amateur radio operators throughout
the world. It is reasonable to follow
that article with information that
should help you contact foreign (DX)
operators who use those prefixes. This
two-part article contains simple ex­
planations of all major factors and
terms associated with high frequency
radio wave propagation and predic­
tions. Next month's concluding part of
this coverage includes real prediction
data and explains how it can be used
to consistently work DX contacts. It is
hoped that this article will tell yov
enough about propagation so that you
will be able 10 confidently use the ex­
cellent predictions of George Jacobs
(W3ASK) published in each issue of
this magazine, plus similar good data
printed in other publications. No at­
tempt is made to explain how propaga­
tion predictions are determined since
several books and art icles are already
available on this complex subject. This
coverage is just intended to teach you
the fundamentals and to help you to
effectively use predictions. As usual,
you will derive more benefit from this
material if you carefully read it several
times. The explanations are simple but
the subject matter is extensive.

At the present time, most long dls­
tance (DX) amateur commun ications
occur on the high frequency band,
which is 3 to 30 MHz and includes the
80,40,20,15, and 10 meter bands. Con­
sequently, this coverage is primarily
directed towards high freq uency prop­
agation and h.f. propagation predic­
tions. Despite the present predomi­
nance of the h.f. bands for DX operat-
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• Fullranqe nt adjustrnentm
tension and contact spacing .

• Self·adJusting nylon and steel
need le bearings.

• Solid Sliver cco tecr points .

• Polished lucite paddles
• Precis ion-machined. chrome

plated brass frames

• Standard model has blade..
textured finish base : delull;e
model is chrome plated.

• Heavy steel base: non-skid feet .

•the

IAMBIC
~ OLE

300,
or

f (MHz) =

In the h.f. range, we usually find it
simpler to work in MHz or kHz, so
one o f the latter two variations of the
formu la is commonly used.

It shou ld be understood that the
length o f a 40 meter signal travell ing
through Earth's atmosphere o f free
space is 40 meters (about 131 feet)
long.

Amateur rad io band designations
are more a matter o f convenience than
accuracy. The fo llowing listing shows
the current h.f. amateur band designa­
tions, the actual equivalent frequency
in each case, and the true frequency
spectrum related to each band:

f = 300,000,000,
or

f 1kHz) = 300,000,

or

......
(III.,,,, o.Jrgna 'JO(I)

eo..
"""

Equl.......t
Fqquenc:,

(III Hll
37S

"ISO
" .c».

Act.... R.,.
( /tIHll

3S to 4,0
7 ,0 10 7 ,3

U .O 10 14.~

21.0 to 21 .4S
28 0 to 29,7

WRITE FOR LfTERATURE

Be n CHe R,inc.
333 W, lake Street. Dept. 0
Chicago. Illinois 60606 • (312) 263,'808

Available at selected dealers or
send $39.95 ($49 .95 for chrome
model) plus $2.00 shipping and
handling. Overseas amateurs
invited to request quotat ion lor air
parcel post shipment.

CIRCLE ~ ON READER SERVICE ceao
You will note that in the preceding

listing just the 80 meter band actually
includes the exact equfvelent frequen­
cy of 3.75 MHz. However, it is a lot
more convenient to refer to a tech­
nically inaccurate 40 meter band than
the technically accurate 41.1 to 42.9
meter band.

Sunspots
Sunspot activity is directly related

to radio wave propagation and prop­
agation predictions. Consequently it is
worthwhile to know a little bit about
sunspots.

A sunspot is a hole in the gaseous
surface of the Sun. II is caused by a
swirl ing magnetic vortex that carries
hydrogen back into the Sun's core
from its atmosphere. The origin of
sunspots is not fully understood but
we do know the affect s they have on
our comm unications. A sunspot looks
very similar to the hole that appears in
water as it swirls down a drain. When
the sunspot hole occurs in the Sun's
surface to suck in hydrogen, ultra­
viol et light and charged particles
escape from the Sun. When Earth is in
a position where it is struck by th is
solar rad iation, comm unications are
affected. Ultraviolet light reaches
Earth tram the Sun within eight m in­
utes, wh ich means it starts to improve
our communications conditions the in­
stant we see it. Charged particles can

take up to 40 hours to reach Earth, and
they degrade communicat ions ccndl­
tions by absorbing rad io energy as
they become part of ionosphere layers
above Earth.

Short- term sunspot cycles are re­
lated to the Sun's rotational period.
The Sun is a non-solid gaseous body.
Its poles and core rotate faster than
the gases at its equator. Consequent­
ly, sunspots near poles cycle every 22
days, whereas sunspots near the s lug­
gish equator cycle every 28 days. Sun­
spots between these areas cycl e every
23 to 27 days. Due to the preceding
conditions, short-term propagation
changes occur every 3 to 4 weeks.

Long-term sunspo t cycles are
related to orbits o f o ther planets in our
solar system, resulting in propagation
cond it ion peaks at 11, 22, and 180 year
intervals.

WWV broadcasts a forecast of rad io
propagation cond it ions at 14 minutes
past each hour on 2.5, 5,10,15, and 20
MHz. These broadcasts forecast rad io
propagation conditions across the
North Atlantic Ocean for the fol lowing
six hours. Current geomagnetic actfvt­
ty is included in this broadcast. The
annoucements are tirst made in plain
language and they are then transmit­
ted in accordance with the following
word and number system:

Current Geomagnetic Activity
Phonetic Word Meaning

Whiskey Disturbed
Uni fo rm Unsettled
November Quiet

Radio Propagation Forecast
Numeral Meaning

1 Useless
2 Very Poor
3 Poor
4 Poor-to-Fair
5 Fair
6 Fair-to-Good
7 Good
8 Very Good
9 Excel lent

VNN and WVl/VH broadcast qeo­
physical alerts at 19 and 45 minutes
past each hour, respectively, on the
same frequencies. The solar flux
values transmitted in these broad­
cast s are about 50 higher than the
sunspot number. The Zurich sunspot
number has been used for more than
200 years. The Swiss Federal Solar
Observatory at Zurich, Switzerland ad­
vises that the present sunspot cycle
reached its peak o f 153 in September
1979. This has been the third most in ­
tense cycle in the past 200 years o f
rec orded sunspot activity. It has also
been the most intense since the cycle
that peaked in 1958. The smoothed
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Here is Bilfy Maurer (KA2DLB) who
lives in HUdson, New Yor/( . Billy is ten
years old and he obtained his Novice
license in December of 1978. His rig is
a Kenwood TS·520 transceiver and he
usually opera tes on the 15 meter
Novice band. Billy's mother advises
that he made 28 contacts during his
first five days on the air. The first DX
QSL card he received was from

Finland.

Refraction and Reflection
This article refers to radio waves re­

fracting off ionosphere layers and re­
flecting off Earth's surfaces. Reflec­
tion is well known to all of us since it
is the phenomenon whereby a wave
striking a material, with different prop­
agation characteristics than the one in
which it has been travelling, is re­
turned to the original medium with the
angles of incidence (input) and reflec­
tion (output) being equal to each other
and lying in the same plane. II a billiard
ball is sho t directly at a cushion at a 90
degree angle, it will ref lect di rectly
back towards the point from where it
was st roked. If the bal l is shot at the
cushion at a 45 degree ang le, it will re­
flect o ff the cushion at a 45 degree
angle away from the point where it was
stroked. Radio waves reflect all the
Earth 's surfaces in the same manner.
However, reflection is more complete
and less distorted from a surface such
as an ocean than from a mountain.
Long distance (DX) signals are often
easy to detect due to their di stortion.

Radio waves are not reflected off an
ionosphere layer; they are refracted.

• Th., ., 1.le ,light stld es ' ly mOffljtlfl whe tl .Otl.UI."" ..
e r lo weS/le.els,

....,....
"20

""
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C W EU ( TRONI AU

aoo LINCOLN Sl••DIN\lU,CO. 8020)

(lOlI8]1·1111

AREA 303-832-11 11

tropospheric scattering, whi ch is dis­
cussed later in this article. Prop­
agation loss is, of course, the differ­
ence between the signal levels at
transmitting and receiving points.

The electrical conduct ivit y and the
dielectric constant of the Earth's sur­
face and atmosphere are very different
from each other and they often vary a
great amount within themselves. Con­
ductivity ranges between about 0.0001
mho (conductance) per meter in city
areas to about 0.01 mho per meter in
rich agricultural areas, provid ing as
much as a 100 times difference be­
tween various areas. Conduct ivity in
sea water is about 5 mhos. Remember
that conductance (mho) is the op­
posite 01resistance (ohm). This means
that salt water is about 500 times more
will ing to propagate a wave than rich
agri cu ltura l eart h. Similarly , the
respective dielectric constants of city
land, rich agricultural land, and sea
water areas are about 3,15, and 80. At­
mospheric peculiarities will be cov­
ered in detail later in this article.

V.U. ground wave propagation is
often good up to several thousand
miles, whereas h.f . losses are so great
that h.f . propagation may be limited to
just a few hundred miles through the
Earth's surface.

M.t. and h.t. radio waves are mainly

8 0 0 Lincoln Street
Denver, Co lorado 80203

ICOM . R.L. D RAK E * YAESU.

COLLINS . ETO. SWAN . TRI O·KE NWOOD­
DENTRQN . STAN DARD . ROHN.

TRI-EX . PALOMAR . HY·GA IN •

LARSON . CUSHCRAF T . TPL.

MIRAGE -

CIRCLE '*0 ON READER SERVICE CARD

DRAKE TR-]

sunspot number is expected to de­
crease from 150 in January to 132 by
December 1980. This decrease in
sunspot activity makes it increasingly
important to use propagation data
wisely to assure optimum OX opera­
tion.

The Institute of Telecommunication
Sciences in the Environmental
Sciences Services Administrat ion
issues month ly high frequency propa­
gatlon predictions for each followi ng
three month period.

In Stock For ImmedIate Delivery.
We Also Stock All Malor L1nes:-

Radio Wave Propagation
One definition of propaga te is 10

cause to spread out to affect a greater
area. In essence, tnat is what we
amateur radio operators do; we t rans­
mit radio waves to other areas. Rad io
wave propagation involves electro­
magnetic waves travel ling through a
medium such as air, insolar as most
amateur communications are con­
cerned. However, radio waves can be
propagated through the Earth and
along the surface of the Earth. as well
as through the atmosphere. Radio
waves can also be refracted off an lon­
osphere layer and reflected off Earth 's
surface, resulting in one or more dis­
tant points of two-way radio commun­
icat ion capability. They can also be
propagated by scattering, such as
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Isay You Saw It In CQlj

Novices are urged to submit good
black-and-whi te pictures of them­
selves at their operat ing positi ons. If
your photograph is printed in a future
Novice column, you wi ll receive a one
year subscription (or renewal) to CO. A
brief descript ion of operating ac­
tivities and some personal background
information are needed with your pic­
ture. 73, Bi ll , W6DDB

Flesher Corp
offers a

selection
of compact,
economical

RTIY equipment
and accessories

unequalled in quality
or function for the price. Flesher units

are designed
with minimum

space requirements
in mind, too. Call or
write today for our
free 1980 catalog
of affordable kits, wired units and accessories.

Fi.EsHEa COiI~

communication distances can be ex·
tended to thousands of miles by a
series of ret ransmissions. Trope com­
munication requi res high power tran s­
mitters, frequency modu lation, and ex­
tremely sensitive receivers.

The atmospheric refract ive index is
an importan t factor in radio wave prop­
agation, as indicated in the previous
paragraph. Forward scatter commun­
ication involves the propagat ion of
electromagnetic waves, at frequencies
above the maximum usable frequency
(m.u.I.), by scattering small portions of
the transmitted energy in many di·
rect ions when the signa l passes from
a non-ionized medium into an iono­
sphere layer. Forward scatter is a term
which col lect ively refers to v.h.f. for­
ward propagation by ionospheric scat­
ter and u.h.t. forward propagat ion by
tropospheric scatter communication
techniques.

Summary
This concludes the first part of th is

two part artic le with the most in-­
teresting part to appear next month.
This month's coverage establishes the
foundation for the concluding part. It
is advisable to read bOth parts of this
article to obtain a basic understanding
of this vitally important subject.

Troposphere
Rad io waves are not always re­

fracted off an ionosphere layer to
ach ieve long range communications.
Refractions can also occur within a
single medium that has different char­
acterist ics. A common example of this
is a layer of hot (thin) air sandwiched
between two layers of cold (dense) air.
When a v.h.t , or u.h.f. radio wave gets
trapped in such a tropospheric sand­
wich, it may travel for an unusually
long distance before it encounters a
point where the bOttom cold layer is no
longer pronounced enough to prevent
it from returning to Earth. This
phenomenon is called super-retraction
and it produces long distance two-way
radio communication capability on fre­
quencies that are usually just good for
line of sight use.

The troposphere is Earth's towest
atmospheric level. It extends to a
height of about 12 miles at the equator
and 6 miles at the poles. Clouds form
in this area and convect ion is active.
Temperat ures generally decrease at
higher altitudes. Tropospheric super­
refract ion is the phenomenon occur­
ing in the troposphere whereby radio
waves are bent enough to be returned
to Earth. This may result in a single
hop (on skip) or the signal may be trap­
ped and trave l for a rong distance as
described in the previous paragraph.

Basically, tropospheric wave prop­
agat ion involves a radio wave that is
propagated to some distant point on
Eart h by being refracted off a point of
abrupt change in the dielectric con­
stant, or it s gradient. in the tropos­
phere.

Tropospheric scatter communica­
tion is also known as tropo communi­
cation. This is the propagat ion of v.n.t.
through s.h.t, radio waves by scatter­
ing. due to irregularities or discontin­
uities in the physical properties of the
troposphere. This system transm its
100 to 8000 MHz signals through the
troposphere to provide communica­
tions between points that are 70 to 600
miles apart on Eart h. These moderate

Refraction is a change in the direction
of wavefront motion, as caused by a
wave passing from one medium to
another at an oblique ang le. Simply
stated, as a radio wave enters the bot­
tom side of the ionosphere layer, the
top edge of the radio wave is greatly
accelerated, causing the radio wave to
be bent back down towards Earth. The
effective height of travel of a refracted
radio wave is the height to which it
wou ld have to travel to be reflected to
the same point on the Earth's surface
if it had been ref lected instead of be­
ing refracted. For our purposes, refrac­
t ion can be thought of as a simple
bending of radio waves.
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a regular feature by

THEOOORE J .COHEN N4XX

dateline•••
Washington, D.C.
The ins and outs of the Wash ington scene

ARRL Responsible
For " Sorry Episode"

On Article 41

EditorialS in the October and
November 1979 issues of QST not­
withstanding, it is the ARRL ... and
not the FCC . .. which is chiefl y
responsible lor recent problems con­
cerning the code requirements em­
bod ied in Art icle 41 of the inter­
national Radio Regulations.

As stated in R.L Baldwin's editorial
of November 1979: "The history of this
sorry episode begins more than four
years ago, with the formation of the
FCC Advisory Committee for Amateur
Radio (ACAR). The task given to the
AGAR was to make recommendations
to the Commission as 10 the WARe
proposals the U.S. should make. In the
end. however, the ACAR recommenda­
tion (on Article 41) was that no
changes be proposed."

That no changes were proposed
and , indeed, that the matter was not
even given deliberate consideration by
ACAR, was the result of an emotional
plea from the ARRL's representative
to the ACAR, M. Glunt, that the matter
of Article 41 not even be discussed in
the committee. The fear of the league,
according to ACAR members recently
interviewed in the Washington, D.C.
area, was that for the committee to
discuss the matter could open the
door to changes in the international
code requirements.

Amateurs familiar with WARC
preparations, however, will recall that
the Canadians had under considera­
t ion a proposal to change Article 41.
As such, it only seemed reasonable to
many ACAR participants that the U.S.
committee should, at the least,

·8603 Conover Place, Alexandria VA
22308
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prepare alternative positions, lest the
U.S. enter the WARC without fallback
recommendations. In the face of the
ARRl's stonewall position, however,
the matter was quickly dispatched
with a " no change" position sent to
the FCC.

As this is written, a proposal by
Papua New Guinea is being voted
upon. This proposal lowers to 30 MHz
the frequency limit for code-free licens­
ing. Given that only the 50 MHz band is
affected by this change, the position,
if adopted by the WARC, would ap­
parently meet with the approval of
amateurs worldwide,

But the ARRl's campaign against
the FCC in the matter of Article 41, a
matter which could have been resolved
in the ACAR had the ARRl not
prevented a debate on the code-tree
issue, has backfired.

It is true that the Commission and
the Congress received many letters
from amateurs who lashed out at the
Commission for the pre·WARe posi­
tion on Article 41. But each letter
received had to be answered, and so, it
seems likely that personnel in the
Private Radio Bureau were diverted
from other tasks in support of the
amateur service to the preparation of
personal and congressional
responses. Then, too, congressional
inquiries into the matter, regardless of
what the facts may be, served only to
focus unnecessary attention on the
Commission at a time when it is strtv­
ing to rebuild its capabilities.

The Article 41 matter is a sorry
episode in amateur radio. What's
more, the whole affair would probably
never have happened if the ARRl had
permitted discussion 01 Article 41 in
the ACAR.

FCC Chairman Angered By
Discussion Over Code

In November 1979, the Commission
met to discuss, among other items,

the matter of Docket 78250. This
docket addresses an inquiry by the
Commission into means by which the
amateur code requirements should be
handled for handicapped individuals.

In the course of the meeting, Mr.
Cartos Roberts (Chief, Private Radio
Bureau) presented the commissioners
with four alternatives, inc luding a pro­
posal to lower the code-speed requ ire­
ment for handicapped individuals.
Chairman Ferris, angered perhaps by
the recent Article 41 debacle, stated
that the code requirement should be
dropped for everyone! Further, Chair­
man Ferris wanted to change the code
requirements as soon as possible.

Roberts , of course , noted
something that Chairman Ferris knew
too well .. . that no changes could be
made which were not consistent with
Article 41 or with the Administrative
Procedures Act. But it is interesting to
note, as well, that no one at the
meeting spoke up in defense of the
Morse code (an ARRL representative
was not present at this open meeting
of the commissioners).

If , as it is believed, the matter of Ar­
ticle 41 has indeed angered the Com­
mission, in general, and Chairman
Ferris, in particular, 11 would serve to
underline the need for establishing
new ties with the Commission so that
matters such as the Morse code can
be discussed in a rational, unemo­
tional manner.

FCC Seeks Dialogue .
Not Confrontation .
On Morse Code

According to Mr. Richard Kenney,
Office of Public Affairs liaison
(Private Radio Bureau), the Commls­
sian recognizes that the amateur ser­
vice involves the use of basic corn­
muntcatlon concepts, including the
Morse code. However, there are those
who argue that there should be a place
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WATT METER WM-2COJA
read s p ower in 200. 1000.
2000 w a tt range s . 3.5·30
Ml-lz. Reads average or PEP
power output. Includ e s e x­
pand ed VSWR scale .
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IN.LINE WATT METER
WM·2COJ reads power in 200.
1000. 2lXXJ watts. 3.5-30 MHz.
Incl. e xpand ed VSWR scale .

MOBILE WATT METER
HFM-200 with remote d irec­
tional coupler reading 20 or
200 watts . 3 .5 "30 MHz. Il ­
lu mina te d . with VSWR scale.

SWR BRIDGE SW R l A
w ith dual rea ding mete rs.
lOOJ wa tts RF. 3.5-150 MHz.
Reads re la tive power output.
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305 Airport Rd. • Oceanside. Ca. 92054

Available only through
authorized dealers.
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FCC Considers Advisory
Committee On RFI

As reported in Electronic Engineer·
ing Times (5112 November 1979), the
Techn ical Standards Branch, FCC, is
planning to recommend that the Corn­
miss ion create a joint governmentlin­
dustry advisory committee on r.f.i . The
Branch 's action stems, in part, from
the public's response to the FCC's
notice of inquiry (NOI) on r.f. i. That r.f.1.
complaints to the Commission are on
the increase was also cited as a factor
in the Branch 's planned action.

If an advisory committee is formed,
it will certainly be forced to consider
whether the manufacturers of home
entertainment devices should be re­
quired to incorporate better shielding
and filtering in their designs. At this
ti me, however, nei ther the Comrms­
sian nor the electronics Indust ry
wants mandatory standards for r.f.i.
immuni ty .

let us hope that if an advisory com­
mittee on RFI is created, it will lead to
the manu facture of electronic home
entertainment equipment which is bet­
ter sui ted for the rf environment of the
1980's!

Quarte r, the Commission received 377
such complaints (as opposed to 295
complaints In the 3rd Quarter). Many
of these complaints relate to co­
channel in terference, something
which a so-called " self polic ing " ser­
vice should be able to resolve w ithout
Commission intervent ion.

Say You Saw
It In Dil!

Commission Continues To
Investigate Jamming By
Amateurs

According to the Commission, two
individuals who were heard to cause
interference to WESCARS operat ions
have been investigated, and were
found to have been in violation of FCC
amateur requtatlons. In both cases,
ci tations have been issued for the
violations observed.

It is encouraging to note that simi lar
investigat ions are underway into the
act ivities of amateur operators who
have been observed to interfere with
the operations of EASCARS and the
Intercontinental Traffic Net.

Your Washington editor thanks Mr.
Jeffrey Young, FCC, for his contribu·
tion to this month 's column. 31

RFI Complain ts Total
15,825 in 4th Quarter

RFI Complaints to the FCC in the
4th Quarter o f FY 79 (July, August and
September 1979) totaled 15,825. This
number is somewhat lower than the
number of complaint s received in the
3rd Quarter (17,942), but the decline
was expected for reasons due to
seasona l factors.

ot the complaints received in the
4th Quarter, 12,065 cited a television
receiver as the victim. Interference to
TV reception by CBers accounted for
9891 complaints, whi le amateur opera­
tions were cited in 525 cases.

One disturbing stat ist ic wh ich
emerged in the 4th Quarter was an in­
crease in amateur complaints about
other amateur operations. In the 4th

in our service for people who are
techn ica ll y qualified, but who are oetr­
ctent in their code prof iciency. Thus,
according to Kenney, the Commission
feels that it may be desirable to con­
sider alternatives to the current Morse
code requirements.

Kenney was quick to note that the
Commi ssion do es not want to
eliminate the code requirements in
their entirety . It on ly wishes to
cons ider alternatives to the code re­
qui rements at this time. Thus, the
Commission is seek ing a dialog ue
with amateurs and others in th is mat­
ter, and it hopes that the response will
be well thought out , rat ional reasons
why (or why not) the Morse code reo
quirements should be retained in their
present torm.

CPSC Calls For
Antenna Safety Standards

R. David Pittle, commissioner of the
Consumer Product Safety Commis­
sion recently stated that a mandatory
safety standard is needed for CB
antennas. His concern results from
the fac t that about 200 people in the
U.S. are electrocuted every year while
installing CB antennas. According to
the IEEE: "The danger to be addressed
is that antennas accidentally touching
high·voltage power lines du ring in­
stallation or removal is now the
largest sing le cause of electrocut ion
in the U.S."

The proposed standard is to be
ready lor consideration by the CPSC
on 30 April 1981. To submit comments
on the standard, contact the Off ice of
the Secretary, U.S. Consumer Product
Safety Commiss ion, 3rd Floor, 111 1
18th St., N.W., Wash ington, D.C.
20207.

At this lime, no ment ion has been
made by the CPSC on the need for
mandatory safety standards for
amateur antennas.
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a monthly feature by

JOHN A. ATTAWAY, K411F

DX
News of communications around t he wor ld

The 5·Band WAZ Certificate Is Back

3A«;Z from Dec. 23, 1979 to Jan. 6, 1980 was operated by Dr. Louis TH. "Bob"
Berge, ON40X, above, and his son Rob, ON60X. The Berge's are both outstand·
ing c.w. operators and I'm sure they gave a new country to many. In the photo
Bob is in his World War /I uniform worn during convoy duty from G·land to
Halifax, N.S. Bob has been an amateur radio opera tor since 1934 and holds CO

WPX Award of Excellence Plaque #6.

W' hen the readers talk, CQ listens!
A few months ago it was announced

that the cert ificate for working 100
zones on 5 bands, the halfway point to
a full 5-band WAZ, would be otsccn­
tinued. At that time the magazine was
in the throes of traumatic change ln­
volving the transfer of ownership, and
it was felt thaI the extra workload of a
2-plateau award might be the straw
that broke the camel's back.

This decision produced the greatest
outpouring of protest letters CO has
seen in over a decade. It became ob­
vious that the 2-state concept for th is
award was very popular with CO
readers. and we concluded thaI its Im­
portance to the readers far outweighed
any tnccrwience 10 the staff . The
z-stece award is being reinstated ef·
tectlve March 1, 1980, but with two Im­
portant but necessary changes: (1) The
first plateau will now be a total of 150
zones on a combination of the
5-bands. Our experience showed that
100 zones was not sufficiently
challenging . The 1979 CQ Worldwide
contests produced many scores of
over 120 zones in a single weekend,
and (2) Regular WAZ or Single Band
WAZ. will now be a prerequisite for a
5-Band WAZ. certificate. This will
eliminate the possibility of someone
earning a 5-Band WAZ. cert if icate
without ever working all 40 zones of
the world .

After the 150 zone certificate is
earned, the final objective is 200 zones
for a complete 5·Band WAZ.. CQ is
donating plaques for the first 5 win­
ners, after which the applicant will
have a choice of paying a fee for his
plaque and/or applying for an endorse­
ment commemorating this achieve­
ment.

Those Dxers who paid the certif i­
cate fee for a 100zone award and have
not received a refund may have their
fee credited to the new 150 zone cer­
tificate if they wish to do so. Just ad-

P.O. Box 205 Winter Haven, FL 33880
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vise the WAZ. Manager, Mr. leo Hal­
jsman, W4KA, 1044 Southeast 43rd.
St., Cape Coral , Fl 33904.

Instant DX Awards!!!
We've never seen better propaga­

tion conditions for amassing zones
and countries than during the 1979 CO
Worldwide OX Contests . There were
openings to all areas of the world on
15 and 20 meters and conditions
reported working 100 countries and
some single opera tor stations even
worked all 40 zones of the world during
a contest weekend. The fi nal totals
from the big multi-operator stations
will be astronomical when they come
in, and we look forward to seeing the
complete results later this year.

During the low years of the sunspot
cycle we offered a special award for
working all zones during a contest
weekend and had practically no takers.
This year we would have given away a
mountain of wallpaper had we made

this same offer.
If you missed the fall bash don 't

despair, you get another chance late
th is month during the CO WPX S.S.B.
Contest and again the weekend of May
24 and 25 during the CO WPX C.W.
Contest. If conditions are half as good
as during the fall 'Test many will earn a
new WPX certificate or add to their
prefix endorsements and WPX Honor
Roll standing, and although the em­
phasis is on prefixes there will be plen­
ty for the country and zone chaser as
well. Check Frank Anzalone's Contest
Column for the rules and George
Jacob's Propagation Column for the
latest outlook.

De Extra
Cool It On Top Of The Rare ones .

We were listening on 14195 last
November when 8Z4A was on from the
super-rare saudi Arabia/Iraq Neutral
Zone. The unnecessary interference
must have set some kind of record.
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20 . ..JA1BGS

20 Meter C.W.

15 Meter Phone

It used to be
HP
VA4
VP2G
VP2L
VP2D
VAS
KB6
KB6
KG6
KJ6
KM6
KP6
KP6K
KS6
KW6
KC4
KV4
KS4S

New Prefix
H3
H4 or H44
J3
J6
J 7
T2
T3
KHl
KH2
KH3
KH4
KH5
KH 7
KHS
KH9
KPl
KP2
KP3

Anathe; successful DXpedition by this
dignified Japanese team of (feft to
right)JR1JFO, JH1MCX, JH1MOH and
JA1NRH. They made better than 15,
{)()() OSO's to those needing the
Western Caroline Islands as KC6SX
from October 18th. through 24th.,
1979. OSL via JA1NRH. (photo via

W2LZXj

commemorate 15 years of zambian in­
dependence.
Prefix Changes: Confused by all the
new ones? This table will help.

W1BB Semi-Retires : Stew Perry ,
W1 BB, announced last fa ll that he was
retir ing from "Maximum Effort DXing"
on 160 meters and that he may give up

Bob Schenck, VS500 (N20 0) knock·
ing all 10,000 OSOs during the 1979
Sprat/y, Brunei, Hong Kong DXpedi­
lion last spring. The OTH here is Ban­
dar Seri Begawan, Brunei. (photo via

VS5MS)

those childish slobs." " His callsign Is
8 Zulu 4 Alpha." "T he yanks are at it
again." "The VE's are at it again."
"He's not listening on th is frequency."
"You turkey!" etc. etc. were common
and they interfered almost 2-1 over the
carriers and keyers.

What can one say other than cool it?
The only person who can control the
frequency is the OX operator himself
by repeating both his callsign and his
listen ing instructions clearly at fre­
quent intervals. Therefore, stay out of
the way, fo r everybody's sake.

A New Country?
After 2 decades during which the

great OXpeditioners, Browning, Weil,
Miller, the Colvins and others, have
scoured the globe looking for potential
new countries, it is difficult to find a
square foot anywhere wh ich hasn't
been e xam ined meticul ous l y .
Therefore, it is with a t ing le of excite­
ment that we read a letter from Her­
man , W6BYX, indicating that he may
have found one which has been
overlooked.

The lie de Faisans (Pheasan t's
Island) is a small , historic is land
located in the Bidassoa River which
forms the boundary between France
and Spain. It is about 3 kilometers
from the Atlantic OCean and is a Con­
dominium owned jointly by France and
Spain. It has historic significance as
the site of the sign ing of the Treaty of
the Pyrenees in 1659 which ended the
Thirty Years War and established the
boundaries of many European nations.
More information is given in the Green
Michelin Guide on the Pyrenees Sec­
lion of France, and the island is shown
on the Michel in sec tional map of
France.

We are collecti ng additional infor­
mation and plan to contac t the AAAL
OX Advisory Committee to determine
i f separate country status is a
possibility . We hope to have more for
you later.

Here and There
Olympic Prefixes: AX, RZ and other
similar prefixes are being used from
Jan. 1, 1980 -August 3, 1980 in celebra­
t ion of the Moscow Olympics. They
wi ll be used by 100 Moscow stations
plus 25 stations in each city host ing an
Olympic event. UA stations with 2 sut­
fix letters (i.e. UA3AO) may use the
prefix AX, VA stations wi th 3 suff ix let­
ters (i.e. UA3AOA) may use RZ, UK sta­
tions may use RK, UV stations , AV,
VW statrons . AW, UC2 statrcns . RZ2,
UA2 stations - AU2, VB5 stat ions - RZ5,
UT5 stations - RT5 and UY5 stations
-AY5.
9115: Thi s was a special prefix used in
place of 9J2 for 4 days in late 1979 to

1192 • •• JA2BMU
1793 , •• VE4BJ
1194 , .. 0FlOB
1195 , . . KL1JAA
1196••• JA1EPO
17ll1 .•. WDBBSX
1198 .•. JE1XRZ

4685 .•. OUlYC
468l5 .•. OUKF
4681 . •. K1RM
.t6lI8 . . . K2HVN
ot689 . • . IOOP
4690 .. ,WB.-PRU
4691 .. ,KSJQ
4692 , • .ZE4JS
"693 .. A82W
"694 . . .YlMBR
4695 . •. FG1XA

1184. . ,JR1BLX
1185 .. ,IBINW
1186 . .. EA8PP
1187 •. .G3VLW
1188 ... K40M
1189 , .. OJIN
1790 , .. 0K80B
17'ill ... Ol SOP

4&14 N1KM
"6~ IT9USV
461ll .•. lsa.YN
4611 N1KM
"618 K3HBP
467l1 , •.W8KSZ
4680 .• ,K80ZT
4681.• K600
4682 , .. JR1WOE
4683 , .. VU4EJC
4684 . OK1PX

n 'e e<.>m plete rul es for WAZ are fou nd In the May 1916
Iswe o f C.O Magazine. AppllCillion blanks and lepr ints o f
the ru les may be obtained by sending a self-addressed
etamped envel0j>8, size 4 ~ " 9 1-'> 10 tile WAZ Ma""ll'8'.
Leo Mallsman. 1044 5.E. 43 Street. Cape Cora l. Florida,
33904. Applican ts lorward ing OSL cartls di' ec t to the WAZ.
ManaQ8f 0< 10 a eheck po,m. should Include w llle,..,t
poslage fo< troe safe ' etum ot their 0Sl C81ds. Please nole
tNlt eltecliwl Jun<'! 1. 1919 I". (ll'OCe$Sing fee for all C.O.
ee''''iCiItn * ;l5 raised to $6.00 ThiS fee musl accompany
all ~hcIltions.

C.W. and Phone

15 Meter C.W.

89. .. AA.4A
90 ••. WB4RUA
91. •. KBRD

268 ... VK30T
269. , . jllM WI
21O . •. W4KA
211 WB4MO K
212 K9Rl

20 Meier Phone

29 . •. JA2GVJ
3O. . .WBSSKQ
31. • .VK3QT

The WAZ Program
Single Band WAZ
10 Meter Phone

All Band Worked All Zones
5.5.B.

33 . . ,KB4EN
34 JM1CKF
35 JMI BBT

There was deliberate interference in
several forms, all very il legal, including
whistling , tuning, testing and calling
CO OX on c.w. using phoney calls.
There was also interference from sup­
posedly good guys trying to keep the
frequency clear. The latter fi nally
degenerated into numerous allega­
tions regarding the ancestry of those
who were interfering deliberate ly. We
decided to make a runni ng count of
the various types of interference to
see who was doing the most damage.
Believe it or not, the " good guys" won.
In terms of blocking 8Z4A's signal
reports and station 1.0., those who
thought they were helping did by far
the most harm. Comments such as
" he's tuning 14200 up you idiot."
" You're out o f the band !" " Listen to
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Left to right are Rodger, K4BKKlPJ 7, Erv, K4HEMIPJ7 and Dee, VP2EEK who
dropped in to visit the PJ7 operation which provided Saint Maarten to 1800 DX·
ers on 10 -80 meters. The rigs were two TS-820's and trap dipoles. QSL to Phil,

WB4INC.

the 160 Meter DX Bulletin which he
has published since 1932. Stew has
worked and confirmed 147 countries
on 1.9 MHz and his years of ded icated
work to encourage others to use this
diff icult OX band were recogn ized by
his election to the OX Hall of Fame in
1969. At age 75 Stew is find ing it diffi·
cult to be up all night, every night,
when a rare one is expected on 160,
but we're sure that he will still be in
there most of the time.
Changing Times: ARRl, whose Dtrec­
tors frequently put down the CO
Worldwide OX Contests as nothing but
OX stations working OX stations,
changed the format of the ARRl OX
Contests to give credit for OX slalions
working OX stations. If you can't beal
'em, join 'em. And in the September,
1979 issue of 73 Magazine W2NSD,
who hasn't had a kind word for CO in
20 years, concedes that CQ is the
place to read OX news. Maybe even
Wayne is capable of mellowing.
YASME: Lloyd, W6KG, and Iris, W60l,
Colvin made over 10,000c.w.and e.e.b.
contacts on 10 ·160 meters as J3ABV
from Grenada. They worked OXCC duro
ing the first week of operat ion and
then made OXCC again during the CO
Worldwide Phone Contest. Their final
total was 152 countries. OSls for all
YASM E operations go to P.O. Box
2025, Castro Valley, CA 94546.

•"-

National Capitol OX Association: Ot­
ficers are John Kanode, N4MM, Presl­
dent; Richard Allardyce, N4RA, Vice
President & Activities Manager; Bill
Mullin, AA4M, Treasurer; and Burt
Cohen, W3GG, Secretary.
OX Bulletin Broadcasts: W6TI, the
Northern California OX Club Memorial
Station, sends OX Bulletins twice
weekly on 14002 kHz. Listen Sundays
at 1800 GMT and Mondays at 0200
GMT.

• ,
•, URL'V !l::17
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• ... 11.- ... ; ...,
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Now here is a very pretty Ham in the
person of Maria, HC1MM15 at the
shack of "Iucky-John" K8UG. Of
course John is afso her QSL mgr.

(photo via W2UX)

YV5DFI •. . . .289
VE7HP 289
16PLN 287
W". JTI ••••• .287
W70M 286
ysm 286
VE3FJE .•.... 285
13llD 283
Kloo 283
VK.VC 282
lIM BK . • .. 280
K50VT 219
JA6GOO 2n
Z1181L. . • . .2n
AMII .. ... 276
OJ2AA ......276
K9PPY . .. 276
Oo&CHP .. 276
W2CC ....275
~ .••••• _275
NSFG ...... .275

JA1GTF . . .287
K3-FN . .. . .. 2&lI
N.MM . .. 280
W.aEL .. .. 275

Dl6KG 301
HP1JC .•. ... .301
K8U G .... .. .300
15WT •• .• . . .300
N6AV 300
W6Ile 300
OE3WWB • . . .297
OJ7CK •..•.• .296
F9I11S . • . . • . • ..295
W900 ..... .. 295
K8PY0 . . . • • • . 2901
W6FET ...... 2901
lUlBARiW3 • .293
JH1VRO 293
wevDB 293
N6AW 293
K.lSP 292
K9RF 291
9H..a ..••.••. 291
VE1CE .. . . • .. 290
WA.WTG •• . .290
OK I MP .... .290

N6FK 299
Ol3RK 295
K¢EB ..•.••. 293
WA80KA •. . _.290
OJ7CX ...... 288

S.S.B
W6YMV 3"
EA.lH .....• .313
YV I KZ 313
W6RKP 312
OE2EGl 311
VEZWY 311
Zl1AGO • .• • .311
K5QVC 310
OJ9lB 310
..ao 310
N.MIll 309
~ ..••.• .. 308
F21ll0 ..... .. 308
~ ..••••. .307
KE1KS .••.•.. 301
W3GG ..... ..~
VE1WJ . • . . • .. 3CM
OK2B1. ••. • . .300
N2SS ..... .. 300
KI$XP .••.••• .302
V'ltSFU ... .. _302
W6&OKU . • . • .302

c.w.
N6AV •..•.••. 308
WlGT ~
K9IllIll _..~
N6CW 3CM
w.eoy 3CM

W9OWO ••• . .315
N.PN .. • • • • . .313
W3GRS 313
K6JG 310
WSKPl 309

W9KRU 311
K6YRA . • . .•.. 317
W.SSU 317
w3CWG 317
W3AZO 317
W.UG . • ..•.. 317
18KOB .. •. •. .317
K6JG ........ 317
Zl3NS . . • _.. 318
VEXi IllT ..... 318
K. IllOG •.•... 318
K91.KA ••.••.. 318
I8YRK 315
SM6CKS 315
OZ3SK 315
IIZV ..•.••..•315
ZS6l.w 315
K6Ec 315
K9Ill1ll 31.
G3FKIll .•..• .31.
N.WF 31.
W.OPS 31.

WA2RAU 320
W6EUF 320
W90WO 319
K80YZ .. .. • .319
W3N KM .. . . • .319
W6REH •..... 319
XE1 AE . • . . . . .319
K2Fl 316
VE3111R 316
Ol.9OH 316
1000IIIU .•..•.. 316
W2TP .••.••.. 316
T12t1P ....... 316
W.EEE .•.. 318
K6YVR .•.•... 318
W!lClLO . • • . . 311
VE3MJ ... . .. 317
WJGRS . • • . . •311
W9JT ........ 311
18AA . • . . • . . • .311
F9RIll ...•..•. 317
WA2EOO ...•. 317

W6PT 320
QN.OX 319
K6EC . . . .317
W6lD 316
DL1AA . • • . . • .315

The fee for end orsements involving the issuance of an endorsement slicker is $1
and an SASE. The basic award lee is $5.

ca OX Honor Roll
The CO OX Honor Roll recognizes those nxers who have submitted proof o f con­
firmation with 275 or more countries for the mode indicated. The top SSTV users
are also listed. The ARRl DXCC Countries list is used as the country standard.
Tot al number of countries currently on the OXCC at deadli ne was 320. Honor Roll
li st ing is automatic when submi lling applicat ion or endorsement for 275 or more
countries. To remain on the CO OX Honor Roll, annual updates are required. Honor
Roll updates may be submilled at any time, in any number. Updates indicating " no
change" wi ll be accepted to meet the annual requirement.
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Endorsements

799 . . .LA~M
llOO .•. WB3JUK
801 .•.WN4KKN

The WPX Program
Mixed

73, John, K411F

18. Name 2 separate DXCC coun­
tries for which KC4 is an accepted
prefix.
19. Station 8Z4A, active in
November, 1979, counted for
which DXCC country?
20. Which of the following lie
west of the International Date
Line: Wake Island, Midway Island,
Western Samoa, Eastern Caroline
Islands, Kingman Reef, Wallis
Island?

Jarmo Jaakola, OH2BN, is an avid c.w.
DXer with Single Band WAZ to his
credit. Jarmo is a past contributor to
the OSL Information section of th is

column.

Dominica, formerly VP2D·?
8. Can I quali fy for WAZ. if I have

5 zones confirmed only on AM
phone and the balance on s.e.b. or
c.w.?
9. List 15 prefixes found in zone 8.

10. Which of the following
prefixes is not in zone 17: UH8,
U18, UA0, UW9, UL7, UM8?
11 . If you work all 50 states how
many zones will you have con­
tacted?
12. How many prefixes must you
contact on 28 MHz to earn a 10
meter endorsement sticker for
your WPX certificate?
13. If your neighbor received a
QSL card from Christmas Island,
which zone could he credit to his
WAZ. standing?
14. In your aSL file you have a
card from Ernst Krenkel, RAEM.
Can you receive WPX credit for
this card? If so, for what
prefix?
15. One station in the world has a
unique status for WAZ. and can be
credited to one of six different
zones. What is the caJlsign tor this
station?
16. True or False. W61SQ is DX
Editor of OST.
17. The island of Virgin Gorda
counts for which DXCC country?

12111 .• _DM4VZA
1220... HiSle

11102 HI8t.e
1903 JQ IOG T

C.W.

S.S.B.

WPNX

1211 ... K8ES
1218 .• . 181NW

1899 . • • IT9U5V
1900 .. ,GW3GWA
1901... LA9EF

165 .. WB3JON

Com plete rul"l and appliuolion !arm. m..y be obl.n·
ed by ""nding .. 00, 1""' "' ;1" , eeU-add'"Md. stamped
.,.,..elope (1"'''iOn slallons Hnd ..." . postage II air..-nail
des 'red) to CO WPX Awards , 50 ' " MU'ldOfa Or., TOfrann ,
calit. 90505. U,S.A,

Mi_eo;l: <lOO LA5NM, WB3JUK. " 50 KB8EC. 5Oll1T9Il.MU .
55OA&tZ, IllEU 6OO W6YMH,860W2FlD.!lOll HI8l.C.
1000 JA' SN, WA2AUB , 1300 W9F O.

sse 300 IUlES. [)M4VlA. 3&lI8INW. 500 W....alB, 560
I6NOA. IIPSB. 600 ISAFe. 150 ZP5RS. HiSle . lIOO
0K2'8L 900 Wf'I'DB. 1200 ZUNS.

CWo300 LA9EF , HI8LC. JG1QGT. 3&lGW3Gw .... AGM.
VE2BP. 400 IT9U$V. ~ OK8NM sco VE7AVC. 550
$M6AYM 650 N-tWX. 100 J H1VRQ. 1250 N6JV.

10 mel_; "'''Pl, W6YMH.
IS mel_, UP!. DJ8WO.
20 melers: VE7AVC. W6YMH. I6NO.... GW3GW... . 1l.4Pl.
.a mel,,": K"Pl.
80 meleB: DM"VZA, "'.P1.
"'nCII : K4Pl.
Asi~ W 1WlW, GM4QKO. WA2FKF.I6NO ... . U Pl. llZEU.
Europe, I6NO.... DM"VZA. K.Pl , tIZEU.
No. Atnenca: SM6AYM, "'.Pl , ISAFe. uzeu.
oceania; "'''Pl.
So. America; KaPl ,

Sl·56
Audio A ct ive Filler

(3.5 • 5.5 • 1.5 Inches)

The DX Quiz
This is a new feature which we are

introducing on a trial basis, The first 5
questions concern famous personali­
ties in DX, the second 10 pertai n to the
CO DX Awards Program and the final 5
are on general subiects. The answers
will be in nex t month 's DX column.

If you answer all 20 questions cor­
rectly you must have been DX consul­
tant to Red Eyed Louie, 15-1 9 correct
shows you to be a very well informed
DXer, 11·1 4 and you 've gotten your feet
wet, 6-10 and you should listen more
and raqchew less while if you got
fewer than 6 you quali fy to be DX con­
sultant to Wayne Green, So here goes:

1. Who was the fi rst person
named to the DX Halt of Fame?

2. What was the callsign used
IMM by the famous Danny Weil
during his worldwide DXpeditions?

3. The Editor and Publisher of
the West Coast DX Bulletin during

its entire eXistenC,!~w~a~s~=~==-4 . Father Moran lives in
and his caltsign is
5. The first person to earn

5-Band WAZ. was' _
6. Which of the following coun­

tries is not in Zone 13: VP8,
Falkland Islands, ZP, CX, LU?
7. What is the new prefix for

ERC Promises Up To The Minute State-Ol-The-Art
Design and Perlormance

Four Simultaneous Fifrers in One tor Unparalleled QRM Free Reception (SSB & CW)
* Plus a Special Patented CW Processor *

The brand new SL -56 Audio Active Filler
supercedes our Sl-55 in bolh concept and
performance. Consolidalion o f many components
has allowed us to make 13 operational ampliliers
(compared to 6 in the Sl · 55l into a liller
guaranleed 10 out perform any other al a cost only
sligh tly higher than the SL-55, The lettturel 01 the
SL-56 are so advanced Irom its predecessor that
calling it the SL-55A is not jushlied. Unlike o ther
WIers tnat simply offer a choice 01 one or two I 'ller
types at a time (notch, bandpass, etc.) SL56
provides what is really needed- lhe simu itanoousacllon 01 a 6 pole 200 Hzlixed highpass lilter and
a 6 pole 1600 Hz fixed lowpass filt&!" w,th a 60 dB notch which is tunable o ver the 200-1600 Hz
range. This 3 fill&!" combinatiOFl is unbeatable for the ulhmale in ORM Iree SSB reception. AdjaceFlt
c hannel DRM is eliminated on the high and low sides at the same t ime and does not in troduce any
ncnowness to the desired signal. On C W the SL-56 is a dream. The rcwcess. highpass and notch
utters are engaged alorJg w ith the tUtlable bandpass f,ller (400- 1600 Hz ) provid,ng the eeeced
action 0 1 4 simultaneous f iller types. The bandpass may be made as narrow as 14 Hz (3dBl .
Add 'honalty, a special pa tented ci rcuit lollows the I ,ner sect,ons which allows only the peaked
signal to "gate ,t self" Ittrough 10 the speelke. or headphones (6- 2000 OH MS). Receiver noise, ,.ng
and other signals are rejectee. Th,s is not a regenerator. but a modern new concept in CW
reception. The SL-56 COrlnects in ser,es w'th the recelve!" speelker output and cnves any speaker or
headphones w'th one wan 0 1 aUdIO po_ r. ReqUires 115 VAC. Eas ,ly converted to 12 VDC
operat ion. Coal b lack cabinet .nd wr ink le g ray panel.

Warranted One Full Y.. Fully RFI Prool Fully Wired end Tested A"enebleNow
$79.00 Postpaid In the USA en d C enadll V ir9,n ,..R~ts Add"'" sales fa.

Attention SL·55 Owners : The CirCUI t Board ot 'he SL -56 is Comp letely Compatable w ith
the SL-55 Chassis. Our Retrofit K it is AI/ailable at $40.00 Postpaid.

Electronic Research Corp. 01 Virginia
P . o . Box 2394 e V"g,nill Beach. Vor9,nia 23452 e 'resececre. (804) 463-2669

Pl en e send all rUder Inq uiries d l rec t l ,-.
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GET THE BEST QUOTE FIRST-CALL BOB'S STORES

1'-=·704·&3&·7858 or 1·305·5112·2788
KENWOOD Transceivers/ Accessories

5995
59 95

179 95

17995

YK·B8SS8 IF xtar SSB filler lor
cuarnuer system

YK·88CW 500 Hz CW uuer .
VFQ·180 Remote VFO .. ,
AT·l80 All! TunefiSWR·RF Pwr

MlriAnt Sw

1149.95
984,95

139 .00

6995
164 95

IS·180S Xcvr w 0 Fe...
1$·180S wlo OJ ,C.. .

15-30 ACpower supply.
13 ,BVDC, 20A , ,

ST-180 ext. speaker w. selectable
audio fillers .. , , .....

OF·180 Dig freQ Control module

$ 69995
159.95
39.00
9995

139.00
29 .00
5995

TS·1205 xcvr . .. . _
VfO-120 remote VFO
5T·120, ext speaker
AT-120 ant . luner/SWR Mtr
1$·30 AC power supply,

13,BVDC, lOA , .... , .
MB·too mobile mt. bracket
YK·88CW 500 Hz CW f1Uer

Bob Stocks All The Famous Brands Of Amateur Radio
• Ten-Tee. kenwood . Dr. ... . S..... n . Icom • "lph• • Oenl.on • Kenl.onic• • Wil.on . Sp, ..gue • Bord . T~,•• • M oslew
. ...."9• • L...n•• • AIIi .. n<:• • Vi!),opl•• • Sh... 'e. T~ .. . . Hwco.on. H....tl•• • T.. WIo• • B AW. Tree . Con.olld.. t", Tow.,.

BOB'S AMATEUR RADIO C
318 N. Main. Salisbury Ne 28144 Hours : M-Sal9am-6pm. Wed 10 9pm Call1 -704·636-79S9

7322 N.W. 46th sr.. Miami FL 33166 Hours: M-Sat 9am·6pm Call 1·305-S92-2783 TELEX #U27

QSL Informalion
C31UN· Via EA3AOC
CEICBG • CU CEW IJ ....n

Fe,nandeZ/ · To P.O.
80> 13630, sant iago,

Chile
DJ1USlSTJ · Via OF2RGG
F8UWI3A· c/o F6!JW 0' to

RE,F.
GW$GW· Via GW4BlE
HB9AUVI3It· To HB9APF
HU2VQ · c/Q IfIOPY
J3AflV· Via YASME. PO

Box 2025. Cast.o V.lley.

CA'"''
JT1f1F· P.O, Box 639,

U1.n Bator. Mongolia
KC8$I· To JA I NRH
Kc&sz· c/o JE1JKL Sat,

Nal<4mu••. 3-16-6 Sho.
bal<ubo. Tanashi CIty .
Tokyo 168, JAPAN

KV41t1t· To K6PBT
lU3ZY (Soulfl Sa, od*khl'

vr.. LU2CN
M2flIlWV5· To N2MM,

Ko.....d Miller. F·I EaSI­
HlImplon Garden ApIS..
Jachonvilie Road.
Mount Koliy. NJ 00060

NITGIU5 · c/o NITG,
Randy Rowe. 3237 Con·
nectleult 0,-, $1
Cha,les.
MQ 63301

OD5AP.nd OOSlX · Via
SM(lGMG

OH2BPIOH.· To OH2PQ

QYIJ· c/o K2IJL
PAWiAYllttJ · Via P.O, Box

2S26 Dubai. United A,ab
Emi,alee

PJ2CC . QSls 10' contacts
du,ing Ihe COWW OX cce­

lesl should be sent 10
M BAI. P.O, Bo. 421. GoI·
umbus, GA 3t902 DO NQT
OSl 10 WBBEVL
PYZGWFII and PV2X8It ·

To PVZGWF. PO. Box
13873.01000 sao PaulO
fSP). BRAZil

SZflTF • c/o WSRU
T3LA · To W70K
TJPIt . Voa WB6FBN
T4OM . c/o ZSBGN
T4VL · To K9KXA
TN&A.I· Vo. DM2XLO
tJIY lZ_ 231 · cJo

UKMM. Central Radio
ClUb. PO, Bo.88.
Mosco.... U.S.S.A.

UK1 PAIt IF.a... J.....
Land) · Viii UAlOSM.
Central Rotdio Club.
P,O, Bo. 88, Mos<:ow.
U,S.S.A.

VE1 A MA/4U CSWrla,· To
VE3KQI

VKtJC· Via OZ8AE
VP1AK · c/Q W4SME
VP1JEC · Via W4BSO
VP2EV . c/o W3HNK
VP2VFK · To N6CW
VPSMRX · c/o KaMR, 3592

Alhe'Slone Rd., ere-e.
land Heights, OH «12t

VPtJVN · To G4GHO
W1LJlQH' · Via W1LJ.

Dennis
lusis. 160 Cu,tiss SI"
8'ietol. CT 06010

YllBIF · cia Y\l BGO. P,O
Box 5864, Baghd ad.

I'aq
ZF2BB · To N41Z
ZF2BC · cio WD4AXM
ZF2BN · W4HET
ZF2BP . To W4YKH
ZF2CD· e/o W30DJ
ZF2CZ· Vi. WA]UFI
ZK1DR . c/o WlNiP
ZJt2VE· To W7PHQ
ZSZMI· Via WAZlZN
3Cl ...... • c/o EMMY
3CMfI lAooobon

Island)· Vi. EA"lH.
Jorge Cangas. Velas­
quez ll6. Mad,id 6.

SPAIN Of 10 EA8CR
417.1 · c/o XE1J
4W2ItA . To 12MQP
SHIOOG · c/o W4FRU
8244 (Saudi A,a,biall'..q

Neul'al Zonel- U.S.
Oltars OSL to WA3HUP.
othe's to JY6ll..

9K2RR· Via KWKO
9M2PV · clo WB9MFC
9NIMM . To N7EB
OOSOH and &OSWH · Via

WB<lCSW
9XSlE · clo SM51B
9HFRC · Via K3Rl
9Y4W . To N2MM

CO OX Awards Program
5.5.B

7st , K8ES 788 .• , WD40JC
7M K4FVM 789 weVMH
786 ,DK7PX 790 G4CHP
781 , .WB4UBD 791 KSRCC

C.W.
402 , K2HVN 4O!S , ,IT9USV
403 . .. OE1KJW 406 LA2KD
<104 ,GW3SB 407 W6PVV

5.5.B. Endorsements
310 ,weREH/319 27!S . . • . . . . . " ,We:l93
310 ,. XE1AEI319 275 ZLIBILI277
310 •... . ,K6WRI316 275 , .. G4CHPI216
310 ..•....K6JGI317 200 WB<lUBDI202
310 , K6ECI315 200 K68JFI2OO
3tO .•...W40PS/314 150 KL7AF /197
3tO .... ,weVMVI3 14 t50 KllE:S1183
310 .. , ,ZLlAGQI3 11 150. ,K5ACCII 15
JOO .. . N2SSI303 150 . WBotKS(ltl&4

C.W.
310 .. ON.t-QXI319 200 ...••.VE7AYC/2l)5
310 K6ECI317 150 .•... ,Wl5PTYn50
310 K&JG/310 150 .... rnusVII50

TOlai number 0 1 act ,Yf! coun t.... lIS 0 1....1... 1$ 320.
EllflCli.... Oecembet 1 , 197'9. c.n.I Zone CKZSI Wall
deleted m..',,"Q the tot... 319 Rwl_ ,ngs wi ll be .cljusted
lor tru..... t month .
COmplete rules llnd ;oppIicatKlf'l ,_ lor the CQ OX
A*ards PrOQtwTl c;on be obtained b'f' Mndi"Q" buSiness
S<Zll, No , 10 erwelope .. .sell-;oddtesM'd ..nd $tamped 10
CQ OX A.....'ds; 911 Rio SI. John. Or.: Jac ksonville. FIa­
32211 USA.

Say You Saw
It In D!II
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MFJ INTRODUCES THE

GR MASTER
MEMORY KEYERS

At $139.95 this MFJ·484 GRANDMASTER
memory keyer gives you more features per dollar than any other

memory keyer available - and Here's Why ...
MESSAGE BUTTONS SELECT DESIRED 25 CHARACTER MESSAGES.

RESETS MEMORY IN
USE TO BEGINNING.

MEMORY SELECT: POSI·
TlONS 1, 2, 3 ARE EACH
SPLIT INTO MEMORY SEC·
1lOO5 A, B. C. 0 (UP TO
TWELVE 25 CHARACTER
MESSAGES). SWITCH COM­
BINES A AN) B. POSfTJJN
II: GIVES YOU 100, 75, 50,
M 25 CHARACTERS BY
PRESSING BUTTONS A. B.
C, 00 D.

lEO INDICATES
DELAY REPEAT
MODE.

lIEUY REPfAT CON1llOl.
(0 TO 2 MINUTES). PULL
FOR AUTO REPEAT.

TONE CONTIlOl. VOLUME COM·
PULL TO TU NE. TROL. POWER

ON-OFF.

SPEED CONTROl, 8 TO
50 WPM. PULL T
RECOOD.

LEOs (ot) SHOW WHICH
MEMORY IS IN USE AND
WHEN IT ENOS.

WEJliHT CONTROL TO PENETRATE
ORM. PULL TO COMBINE MEMORIES
A AND B FOR 1, 2. OR 3 FIFTY
CHARACTER MESSAGES.

NOW YOU CAN CALL CO, SEND YOUR DTH.
NAME, ETC., ALL AUTOMATICALLY.

And only MFJ etters you the MFJ·484
Grandmaster memory keyer witt! tt!is much
flexability at this price.

Up II tflIn 25 character messages plus
a 1DO, 75, 50. or 25 ctlaracter message
(4096 bits totaij.

A swittll tlmblnes 25 ctlaracter messages
for up to ttvee 50 character messages.

TI record, pull out !tle speed cootrol, touch
a message button and send. T. playbact,
push in fhe speed control. select your mes­
sage and touch the button. That's all there
is to it!

You can repe.t any message continuously
and even leave a pause between repeats (up
10 2 minutes). Eumple: Can CO, Pause. us­
ten. " 00 answer, it repeals CO again. To
answer simply start sendino_ LED indicates
Delay Repeat Mode.

lnstanlly Inser1 Of make changes in any
playing message by simply sending, Continue
by touching another IMJUon.

Memory relets to beginning wilh button. or
by tapping paddle wren playing. Touching
message button restarts message.

LEOS silo. whiCh 25 character memory is
in use and when it ends.

8u11t-in memory saWIf. Uses 9 volt battery.
no drain when power is on. saves messages
in memory when power loss occurs or when
transporting keyer. Ultra compact. 8x2x6
inches. All IC's in sockets.
PLUS A MFJ DELUXE FULL FEATURE KEVER.

Iambk: Dpel1ltlon with SQueeze key. Dol-dash
insertion.

Dot-ilas~ memorin, seII·compieting dots an:!
clashes, jamprool spacing. instant start (ex­
cept when recording).

AI cllltrols are on front panel: speed ,
Weight, tone, volume. Smooth ~near speed

control. 8 to 50 WPM.
Weight control lets you adjust dot-dash­

space ratio; makes your signal distinctive to
eeeetra te ORM.

Tone control. Room filling volume. Speaker.
Tune function keys transmitter lor tuning_
Uttn reIoIlIle slid sute teyi",,: grid block,

cal!lOde. solid stale transmitters ( - 300 V.
10 ma. max.. + 300 V, 100 rna max.).
CMOS K;s. MOS menees Use 12 to 15 VDC
or 110 VAC witt! optional AC adapter, $7,95_
Automatically switches to external batteries
wnen AC power is lost.
OPTIONAL IlfNCHER IAMBIC
PADDLE tor all memory
keyers. Dot and dast! pad·
dies nave fUlly adjustable
tension and $pacino for tile exact "teet" you
like. Heavy base with non·sHp rubber feet
eliminates Mwalking". $39.95 plus $3 .00 for
shipping and tlandtlng,

r--- -- - .. - .•
oi. • _~. ""

• Spetll, wolume, lone
CDnlrols

• Repeal function
• Tune tunenen
• Bultt·ln memory sawer

Similar to MFJ·482 but witt! two 50 chafacler messages. less weight
controls. jntemat tone control. Volume control is adjustable from rear
panel. 5x2x6 inches. 110 VAC or 12 to 15 VDC.

THIS Mf~11 GIVES YOU TWO 50 QlARACTtR MESSAGES.TIIS Mf....12 FUTURES FOUR 25 OR A 50 AHO TWO 2S QlARACTtR

• Speed, volume. weight, MESSAGES.

lone contruls $9995• Combine memory switct! • • ~. ._
• Repeal, tune functions .. ct ~ ~ •
• Buill·ln memory saver __

Similar 10 MFJ-484 but with 1024 !!lts of memory. less delay repeal.
single memory operaling LED. Weight and tone controls adjustable from
rear panel. 6x2x6 inches. 110 VAC or 12 to 15 VDC.

Order any product from MFJ and try It. " not delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back If not delighted. One year unconditional guarantee. Add $3.00 shipping/handling.
For technical InformatIon, order/repair status, In Mississippi, outside contlnental USA, call 601·323·5869.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It on 1"" I~
MFJ ENTERPRISES, INC. ~1~SI~~I~P~9:TATE.MISSISSIPPI ~9762
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a monthly feature by

FRANK ANZALONE. W1WY

ntest lendar
News/views of on -t he-air compet it ion

Apr. 5-7
Apr. 8-9

Apr. 15-16
Apr. 19-20
Apr. 19-20

Apr. 26·27
May 17-1 8
May 24·25

Calendar of Events

Vermont QSO Party
Starts: 2100 GMT SaL, February 23
Ends: 0100 GMT Mon., February 25

This Party usually held in May has
been advanced to February this year. It
is again sponsored by the Central Ver·
mont A.R.C. (Unfortunately the an­
nouncement was not received in time
for the February issue.)

The same station may be worked on
each band and mode for OSO and mul­
t ip l ier c redi t, and mobiles in each
county change.

Exchange: eso no., RSm and OTH,
County for Vermont , ARRL sections
for o thers.

Scoring: Vermont stations score 1
point for each contact and multiply
total by number o f ARRL sections and
countries worked.

All others score 3 poin ts for each
Vermont station worked and multiply
total by sum of Vermont counties
worked on each band. (1 4 per band
possible)

Frequencies: C.W. - 3685, 7060,
14060, 21060, 28100. Phone . 3909,
3932.7265. 7290. 14290. 14325. 21375.

Only 30 hours out of the 48 hour
contest period may be used for scor­
ing . The 18 hours of non-operattnq
time may be taken in up to 5 periods.
That's for single operating stations,
who must show 12 hours 01 operating
time to be eligible for an award. There
is no time limit for muttl-operator sta­
tions who must show a minimum of 24
hours of operati ng time.

Besides the usual certificates for
the different catagories , single
operator, single and all band, multi­
operator all band only. and OAPp.
there are also 38 Trophies for the Top
SCorers world wide.

Mail ing deadl ine is May 10th for the
5 .S.8. section and July 10th for the
C.W. Note the new address, this year
they go to: CO WPX Contest, 76 N.
Broadway, Hicksville, N.Y. 11801 USA.
Please indicate 5 .S.B. or CW. on the
envelope.

Vermont aso Party
ARRL OX Phone Contest
QCWA Phone aso Party
Virgi nia eso Party
Europe/Africa RTTY
Contest
Bermuda Contest
Tennessee aso Party
BARTG RTTY Contest
CO WW WPX SSB
Contest

Mar. 29-30 ISSB C.W. aso Party
Apr.5-6 Polish "SP" CW.

Contest
ARCI ORP aso Party
OX YL to WNE YL
Phone
OX YL to WNE YL CW.
ISSB Phone OSO Part y
Polish " SP" S.S.B.
Contest
Helvetia " H-26" Con test
Florida OSO Party
CO WW WPX C.W.
Conlest

'Covered last month.

Mar. 15-1 6
Mar. 22·23
Mar. 22·24
Mar. 29·30

Feb. 23·25
· Mar. l ·2
·Mar.8·9
Mar. 8-9
Mar. 9-10

Briefl y they are as follows:
Contacts between stations on dif­

ferent continents count 3 points on 14,
21 and 28 MHz, and 6 points on 7, 3.5
and 1.8 MHz.

Contacts between stations on the
same continen t but not the same
country 1 po in t on 14, 21 and 28 MHz,
and 2 pclnts on 7, 3.5 and 1.8 MHz.

Exception: Contacts between North
American countries, 2 points on the
high bands, 4 points on low bands.

Contacts are permitted between sta­
tions in the same country fo r the pur­
pose of obtain ing a prefix multiplier,
but have no eso point value.

The multiplier is determined by the
number of different prefixes worked.
Each prefix may be counted once only,
not once per band.

The exchange is simple, the RSm
report plus a progressive contact
number start ing with 001 .

B ythe time you will be read ing this
Column the full WARC report will have
been published.

Hopefully it will verify that the new
10, 18 and 24 MHz bands have indeed
been assigned for amateur service. At
this writing back in early December it
was only a preliminary report.

The fi rst thing that came to my mi nd
of course was the contest possibil ities
of the new bands. During the last con­
test when we were at the top of the
sunspot cycle it was sometimes dif­
ficult to decide what band to use. With
three addit ional bands at our disposal
it's going to be that much more dif·
ficult to make a decision.

However I do not anticipate an early
decision as to when we will be allowed
to use our new bands. With the sun­
spot cycle probably on the down slope
the new frequencies will be welcome.

I can visualize skywi res sprout ing
up all over the place, like tulips in the
springtime. Can you imagine the
antenna farms at the big multi-mult i
locations? And the equipment lay-out
in the operating room? With a possible
nine operating positions it will require
a master control console with a Dlrec­
tor calling the shots. II 's going to be a
whole new ballgame.

One thing that has probably not
been given much thought, " How will
these bands be allocated? Will the
poor General license holder still be
treated like a step-child and left out in
the cold? And what about equipment,
what happens with our present gear?"
It 's going to be most interest ing.

73 for now , Frank, W1WY

CQ WW WPX Contest
S.S.B.: March 29-30 C.W.: May 24-25

Starts: ooסס GMT Saturday
Ends: 2400 GMT Sunday

Complete rules were published in
the January issue and are the same as
in previous years.

14 Sherwood Road, Stamford CT06905
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ILLUSTR ATION TRAP

I L LUST RATI O N BALUN

For techn ical data and prices on cern­
ptete Te lreK line. write fo r Catalog PL 7

Stations in the U.S. and Canada may
work the United Kingdom, West Ger­
many and Bermuda. The U.K. and DL
stations may work WfK, VE and VP9s,
however note ' the 40 meter s.s.b.
restrict ions between Region 1 and
Region 2.

Part icipation is for single operator
stations on ly, and operat ion must be
f rom their own residence.

Exchange: RS(T) and OTH. State for
WfK, province for VE, county for U.K.,
DOC for DL and Parishes for VP9s.

Scoring: Each completed OSO,
phone or C. W., is worth 5 points. Multi­
ply total OSO points by the number of
different VP9 stat ions worked on each
band, 3.5 thru 28 MHz for your final
score. (Note: It 's different VP9 stations
on each band, not Parishes.)

Awards: The top station in each U.S.
state, VE province, U.K. county and OL
OOK will receive a printed award. The
overall winners in the above areas
however will receive someth ing more
substantial, a Trophy to be presented
at the Society's Annual Dinner held in
Bermuda in October. Round trip trans­
portation and hotel accommodations
will be provided for the winners. (Again
note the new eligibility clause.)

Check your log carefully and include
a signed declaration that all rules and
regulations have been observed.

Entries must be received before May

By the only test that means anything ...
on the air compari son ... this array con­
tinues to outpe rfo rm all compehtion ...
and has for two de cades. Here's why
. . . Tetrex uses a unique trap design
employing 20 HIO 7500V ceramic con­
densers per antenna. 'ret-ex uses a een­
mum-spaced. optimu m-tuned ref lect ors
to provide maximum ga in and true FIB
Tr i-band performance.

•

STEP UP TO TELREX
Professionally Engineered Antenna Systems
Single transmission line " TRI-BAND' ARRAY"

MO NAR CH
TB5EM/4KWP

Dates for this popular activity have
been moved to a month earlier. Ru le~

remain the same as last year with one
exception. The elig ibility period for
Trophy winners has been increased 10
five years.

You are limited to 36 hours out of
the 48 hour contest period for scoring.
Off times must be indicated, each
period to be no less than 3 con­
secutive hours.

The same station may be worked
once per band, either phone or C.W.,
but not both modes. Cross band or
cross modes also not permitted. And
40 meter s.s.b. contacts are not per­
mitted between stations in Region 1
and Region 2, but it's OK for W/K and
VE to work VP9s.

conti nental areas .
Rules were given in details in the

November Calendar and are valid for
thi s one. Just substitute Europe &
Africa for the areas given in the
original annou ncement. This is for
scoring purposes.

Your entry for this one must be
received before Apri l 15th and they go
to: Prof . Franco Fanti , vta A. panono n.
19, 40139 Bologna, ITALY

Bermuda Contest
Starts: 0001 GMT Saturday, March 15

Ends: 2400 GMT Sunday, March 16

28600. Also 50260, 50360, , 44·144.5,
145.8.

Awards: Cert if icates to the top scor­
ing stations in each ARAL sec tion, OX
country and 2nd, 3rd and 4th places in
Vermont. Also a mutti-operator award.
There are Trophies lor the lop ou t of
state single operator score and also
for Vermont. This year there is the
Wl EOB Memorial Plaque lor Vermont
stations.

Contacts made in the Party may be
credited lor the W-VT Award for work­
ing 13 out of the 14 Vermont counties.

Mailing deadline is March 31st to:
Gerald W. Benedict, W1 BD, 23 Fosler
Street, Montpelier, YT 05602. Include a
s.a.s.e. with your entry.

The Sterling Park A.RC. is again
sponsoring this one. The Central
Virginia Conlest Club plans to put a
number of rare Virginia counties on
the air during the party.

Exchange: OSO nc.. RS(T) and OTH.
County for Virginia stations, state.
province or country for all others.

Scoring: One poin t per OSO.
Virginia stations multiply total OSOs
by sum of states. provinces. OX coun­
tries and Virginia counties worked .
Out of state stations will use Virginia
counties for their mu lt ipl ier. (max. of
98)

Frequencies: C.W. - 60 kHz from low
end of each band. and Novice bands.
Phone - 3930, 7230, 14285, 21375,
28575, (Check phone bands on even
hours)

Awards: Certificates to high scorers
in each slate, province, OX country
and each Virginia county. Also to top
scoring Novices. A special certificate
to the top out of state score.

The same station may be worked on
each band and mode for OSO credit.
Virginia stat ions may work in state sta­
tions for OSO and multiplier credit.

Indicate each new multiplier as
worked. Summary, check sheets and a
s.a.s.e. are requested with entry.

Logs must be received by April 15th
and go to: VirginiaOSO Party, P.O. Box
599, Sterling, VA 22170

Europe & Atrica RTTY
Contest

Saturday, March 9, 1400 ·2400 GMT
Sunday, March 10, 0800 . 1800 GMT

Virginia QSO Party
Starts: 1800 UTe Saturday. March 8
Ends: 0200 UTe Monday. March 10

This is the 3rd and last of a series of
Flash RTTY Contests organized by
Prof . Franco Fanti of the I.A.T.G.
Badiocommunlcattons.

Rules are the same for each one ex­
cept for the operating times and the

I
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By IbeVay

Shown at the Collins Amateur Prod­
ucts Press Conference at the Midwest
ARRL Convention are (left to right)
David G. Berner, Manager Amateur
Products for RockwelJlCoJlins. and
CQ's Editor, Alan Domotter, K2EEK,
and Sales Manager. Jack Gutzett,

W2LZX

VE3BMV's "Razor Beam" for 15
meters, according to Yurf, creates its
own propagation conditions. It has 7
elements on a 60 foot boom, 4 Quad (2
driven) elements and 3 Yag; ele­
ments mounted on the top of a 110
foot mast. This unique antenna sits in
the middle of a typical residential lot,
48 x 100 feet. Yurf relates that due to
good PR and understanding neigh·
bors he hasn't had any real com­
plaints and that most of his neighbors
like the idea 01 having a World Cham­
pion on their block. With this antenna,
Yuri scored a world record in the CO
WPX Contest and NA record score in
the CO WW DX Contest on 15 meters.
The shot below shows Yuri making
some further adjustments to his

"Razor Beam."

•
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Say You Saw
It In mIl

MILTARY SURPLUS
WANTED

rest periods in each section.
Exchange: Name, RS(T), SSBer

number, country, state, and partner's
call if any. Non-members send "no
number."

P~nts: On C.W. contacts with
members are worth 6 points, with non­
members 1 point.

On Phone 3 points with members
and 1 point with non-members.

Multiplier: Only contacts with
members count as a multiplier. One
for each of the following: Each state,
country, YUOM teams, DXJ'II.IK teams,
and for DXJVVK partners working each
other.

Frequencies: C.W. - 3665, 7070,
14070, 21070, 28070. Phone - 3925,
7290, 14333, 21373, 28673. OX on 3765
and 7090, VK on 3690.

Awards: Cert ificates to the winners
In each catagory as listed under
multipliers.

Members desiring to enter as
DXIWK teams shou ld send their reo
quest to the party manager as soon as
possible.

Non-members can enter the single
operator catagory only.

Again I would st rongly recommend
that you write for more detai ls.

Mailing deadline for all logs is May
15th and they go to the party manager,
Lyle F. Shaw, 52340 Tallyho Drive,
South Bend, Indiana 46635

Highesl prices ever on rec,nl U.S M;h ta r~ su"
plus. especla ll ~ on Collins equipment Of parts We
IH' ~ he,ghl Can collec t for high olle. l201) Uo­
8181 35 RUlli Court . S Hac~ensack . N J 01606

SPACE ELECTRONICS CO.

ENTRAL NEW YORK'S FA STEST GRO WI NG HA M DE ALER

u-=-.. - --- , .- ~... ...... -,, ' .: ;•Featuring veeeu . Icom, Drake, reo-tee. Swan, DenTron, Midland. KOK. MFJ, Microwave
Module, Tempo, Astron, KLM , H~·Gajn . Mosley. Larsen, ccsn crett . Hustler. Mi ni Products.
Bi rd . oSt, MIrage, Vl broplex, BenCher, Inlo- teen, Un iversal Towers. Callbook, AAAL, Astatic .
Sh ure. We service everyth ing we sell' Wrile or call tor quote. You Won'l be Dlu ppolnted .

We are [ust a lew mtnutes o tl the NYS Thruway (1·90) Ex it 32

Exchange: RST plus a three figure
contact number and time In GMT. (full
4 figures)

Points: Contacts with stations
within own country 2 points. With sta­
tions in other countries 10 points. And
a bonus of 200 points for each country
worked on each band including own.
The same station may be worked on
each band for e s o and multiplier
credit.

Multiplier: Total sum of countries
worked on each band, and number of
continents worked. (counted once
on ly)

Final Score: (a) Total aso points x
coun t ry m ultip lier. (b) Cou nt ry
multiplier x bonus points x continents
worked. Add sum of (a) and (b) for your
f inal score.

Awards: Cert if icates to the leading
stations In each of the three classes,
the top station in each cont inent, and
each W/K, VENO and VK call areas.

Final position will be valid for entry
In the World RnY Championship.
There are also awards for working 25
DXCC countries and working all six
continents. (Get additional info from
GBCDWj

Logs must be received by May atet
and go to: Ted Double, G8CDW, 89
linden Gardens, Enfield , Middlesex,
ENGLAND EN1 4DX.

YL INT'L SSBers QSO Party
C.W.: March 29-30 Phone: April 19·20

Starts: 0001 GMT Saturday
Ends: 2359 GMT Sunday

Rules are designed for membership
participation and are rather lengthy. I
would suggest you write to the party
manager Lyle Shaw for more details.

Essentiall y they are as follows:
All bands may be used and the same

station may be worked on each band
for OSO credit but only once for a
multiplier. Two meter simplex ccn-
tacts are also permitted. "-.

You are required to take two 6 hour
L-~====-----l

Tennessee QSO Party
2100Z sat. to 0500Z Sun. March 22/23

1400Z to 2200Z Sun. March 23

The Tenn. Council of Amateur Radio
Clubs is again sponsoring this one.

The same station may be worked on
each band and each mode, and mobile
and portables in each county change.
(No county line operation however)
Tenn. stations may work in-state sta­
tions for aso and multiplier credit.
Phone and C.W. same contest.

Exchange: Signal report and OTH.
County for Tenn., state, province or
country for others.

Scoring: Phone - One point per OSO.
C.W.. 2 points on 80, 1112 on other
bands. Tenn. stat ions multiply total
aso points by sum of (states +
VENO districts + Tenn. counties)
worked. Out-of-state stations multiply
total eso points by Tenn. counties
worked. (max. of 95)

There is a power multiplier of 1.5 for
stations using 200 watts or less. Also a
200 point bonus for mobile and por­
tables for each county change outside
own county. (min. of 10 esos per
county)

Frequencies: C.W.. 50 kHz up from
bottom of each band. pnone . 3980,
7280, 14280, 21380, 28580. Ncvrce . In
their authorized bands.

Awards: Cert ificates to each station
submitting a log with 15 or more con­
tacts. Plaques to top Tenn. scorers,
home portable and mobi le stations.
Also to the out-of-state winner.

Use a separate log sheet for each
band with 50 or more contacts, and a
check sheet If you have over 200 con­
tacts. Only single operator operation.

Mailing deadline for entries is May
1st to: Dave Gogglo, W40GG, 1419
Favell Drive, Memphis, Tenn. 38116. ln­
elude a large s.a.s.e. with your log.

30th by the Radio Society of Bermuda,
Contest Committee, P.O. Box 275,
Hamilton 5, BERMUDA

SAY YOU SAW IT IN CO

BARTG Spring RTTY
Contest

Starts: 0200 GMT saturday, March 22
Ends: 0200 GMT Monday, March 24

Sponsored by the British Amateur
Radio Teleprinter Group th is contest is
open to all amateurs and s.w.l. There
are three cataqones, single operator,
muttl-operator and s.w.l.

All bands may be used, 3.5 thru 28
MHz. Not more than 30 hours out of
the 48 hour contest period may be
used for scoring. The 18 hours off may
be taken any time but not in less than 3
hour periods. Indicate on/off times in
your log, and include a summary sheet
showing the scoring, etc.



a monthly feature by

GEORGEJACOBS,W3ASK

pagation
The science of predicti ng radio conditions

D uring March, it should be a toss­
up between 10 and 15 met ers tor the
best OX band during the daylight
hours from sunrise to sunset, with 20
meters not far behind. Unusually good
OX conditions are also expected on 6
meters during the dayl ight hours (see
VAt. Ionospheric Openings section of
th is column for more details). From
sundown to Midnight, OX honors will
likely be shared between 20 and 40
meters, with good open ings towards
the west and the south also possible
on 15 meters. On days when condi­
tions are HIGH NORMAL or better, the
10 meter band may also remain open
towards the south and the west well
past sundown. Some fairly good 80
meter openings are also expected dur­
ing this period, with some 160 meter
DX openings also possible. It looks as
If OX openings should be possible on
all h.t. amateur bands 10 through 160
meters on many days during March be­
tween sundown and Midnight!

From Midnight to sunrise, best OX
bands should be 40 and 80 meters,
with openings to many parts of the
world also possible on 2O·meters. The
160 meter band should also open for
OX to many areas of the world during
th is period.

Ali -In-ali , March looks like a great
month for wortd-wlde OX propagation
cond it ions on al l amateur h.f. bands.
For more detailed Information, refer to
the DX Propaga tion Charts for March,
which appeared In last month's col­
umn. This month's column contains
Short·Skip Propagation Charts which
are valid for both March and April,
1980, incl uding data centered on
Alaska and Hawaii. The Short-Skip
charts contain band opening predtc­
ti ons for predominantl y one-hop
paths, ranging in distance from be­
tween approx imately 50 and 2300
miles. For day-to-day changes in h.f .
propagation conditions expected duro

-11307 Clara si., Silver Spring, MD
20902

92 - CO - March, 1980

LAST MINUTE FORECAST
001)'"10-0. , Cot>dll,.)tll bp«,~ 10' "'arch ".,

£>PKtW s.gn.I au.",.,
Pr~liOlllnde z I.) PI I2l I II

AI:looe NorIT\ill: 3. II . 16, 30 A A 8 C

H'll l> Normi>I: 1.~. 1• . 25.28,
31 A 8 C c-o
Lo.. Normal: 2. 6. &10. 12·13,
15. 17, 19. 23-2• • 26-21. 29 A-8 ec c-o 0-£

BeIov< Nonnat: 1. 18, 20. 22 8-C c-o oe E

DIsturbed: 21 ce ().E E E

w"- e .pec.1eI1 II'}".' qua/"y II , A-ExCBIIent '0 .
e>OllPI~1y st~ ste.jy ~ 1il'e81. I.....
59 + 3Od8 .

8 -Good opening, moo;Jer.tely strong Ilign&ls vlII)'ing bot­
1"'001I 59 and 59+ 30 d8. .. ,tl> tlllle lading Of no4M_

C- Fair opening. s;gNlIS bet....-.. moderall11y allOtlQ and
Vffla,k. varyinV bet....-.. 53 and 59. "'ill> 8OfTolI fading and
noiSll_

D-Poor opening. "'ith weal< slgNlta varying beI",-. Sl
and 53. alld "'itl> CQnSiden,bIe tadlng alld noi....

E- No opening e .pected.

HOW TO USE THtS FORECAST

1. Find Propagllf io" ,fide. associated "'itl> partie" la' band
opening from PropIlgation Olll(js aPll8llfing on the folio",·
log pages,

2_ With tM fJfOP8gaficm ifldez, u.... Il>e~ lable to find
the e.pected s igna l quality associaled ", II I> tM band
opeoi"ll !Of aoy day of tM month. FOf e.ampla, an
opening Shown in tl>e c ha l'l' "';11> a pnJpllglllion inch!. of
3 ", itl be good (B) on Mar. tet . good 10 f' I' (B'(;) on Il>e
2nd. e .cel lenl (,6,) on lhe 3rd. good ag a in on the 4th and
5th, ete.

FOf updaled in!ormatKln. sub..... it>. 10 b1....eekly
MA1L·A-PflQP, P,O 80. 111., ~I.er Spr ing. 1.1020902_

Ing March, see the Last Minute
Forecast, which appears at the beqln­
ning of this column.

Equinoctial Propagation
During most of March and contlnu­

ing well into April, relatively similar h.L
propagation conditions exist In the
temperate regions of the northern
hemisphere (where it is spring) and in
the southern hemisphere (where it is
fall), as compared to the more extreme
condit ions that exist when It is sum­
mer in one hemisphere and winter in
the other. This widespread equaliza­
tion of ionospheric conditions results
from the equinoctial effect, as the sun
crosses the equator In Its apparent
travels Into northern skies. Similar
conditions occur during September

and early October, as the sun travels
into southern skies. During equlnoc­
tial periods, OX conditions between
the northern and southern
hemispheres are usually at their best.
Exceptionally good inter-continental
OX conditions, therefore, are expected
this month on all amateur bands from
6 to 160 meters, at appropriate times.
Typical of these openings are the
paths between the United States and
South America, Australasia, and the
central and southern regions of Africa,
Asia and Antarctica.

Inter-continental open ings on 40, 80
and 1SO meters should peak shortly
before local sunrise and again at local
sunset. Openings on 20 meters should
peak twice; first for a period of an hour
or two after sunrise and again for an
hour or so after sunset. On 10, 15 and 6
meters, Inter-conti nental openings
should peak during the daylight hours,
with sig nals from an easterly direction
strongest an hour or two before noon;
openings towards the south are op­
timum an hour or two after sunrise and
again late in the afternoon, and open­
ings towards the west are strongest
for an hour before to a few hours after
local sunset. During the equinoctial
period, long path openings may often
be as strong, if not stronger, than
short path openings, particularly dur­
ing the sunrise and sunset periods.

V.H.F. Ionospheric Openings
World-wide 6 meter F-Iayer open­

ings which began during October are
expected to continue through March_
Openings shou ld be possible from the
USA to almost all areas of the world,
particu larly when conditions are HIGH
NORMAL or better. Signals arriving in
the quadrant between northeast and
southeast should peak by mid- morn­
ing. Noontime should be best for
openings towards the Caribbean, Oen­
trat America and the northern coun­
tries of South America, although the 6
meter band may open in this direction
as early as an hour or two after

SAY YOU SAW IT IN CO



S END FOR

LITE RATURE

NEW- MOOEL UT-I60M
& UT-I60MB

NEW- MODEL UnOOOA·L$
ULTIMATE TRAN$MATCH

. Wilh /III lh e l ea lur es of Ihe popu l/l r UT ·200011.,
. P lu, bui lt·in LI NE SAMPLE R fo r precise

luni ng,
.NO...I~... I m ..l~ requ ir O"d .
. 12'"W K 12"0" Slit" ... . 121~. Sh ipp i"ll wI .
"" + 1.I'I ipoing,

, 160 ·10 m e ler,_
. CE RAM IC i""velor l/lpPed .......y Turn N CII
IwInd . no btJrn .... l .

. Heavy ""Iy ,wilc" .
' 8 u il h n line S/lmpl~ tor prec iw lun ing . no 11K

lernal meIer requ ired
. F unc l ion s w l"" - in . ....1. d ummy lOll(! (nol
"'l>l> lied J, grOUnd .

. F u Il IO'g/l1power
' 12"'W .. 15',.-,'"OKS"' H, 13 Ib,. , .. il>l>in<;l wI.
UT ·16OM (In, be lun l $ IM .SO +s.. lpph,g
UT 160M B {wi llt belun l $ l 7'J'.SO + Sh il>P ing

MOO EL 6IA
MULTI BAND AN TENNA lo.aOM

· F ie ld I>roven. yea n .
· se/l l"", c en le r in ",I/l lor . 10'2 II . wi,... JIll leel
.....vy duly ""' in INd.

, COII. fllh"'ll 10 co......ed ""'in teIId 10 52 ohm
Irall$miuior! line (68 leel or "-II. nol inch..."", )

• RNdy 10UM. Gr.... l on /IIIOI~ _ uHd w i'"
"'" Ult i....11I Tr /l ll$...." .. .

' 2OOl!w P E .P.
s..u. SOI>. 1> ,

NEW FROM

MURCH

ELECTRONICS

MURCH ELECTRONICS, INC.
BOX 69

FRANKLIN, MAINE 04634
PHONE 207·56 5·3312

ORDER DIRECT OR
DEALERS PLEASE ORDER FROM
BARRY ELECTRONICS CORPORATION
512 Broadway, New York City , N.Y. 10012

' Con IiRUClU1O COl<~/lge 160,10 melen.
. ROI/lr y inctu<: lor w ith IU~1I$ coun l....
• Th~O'e core bl lun. ,,(100 YOIl C/l PilCilors. fu ll

l/19li1pow... .
' Bu i ll_in l ine wml>l~ for precise lun ing ,
.No n 'ern/ll mel~ ~eqUired

• U,ewilh /lny /lnlenna .
' F unction , wileh - in. OUI. du m my load (nol
supplied l . ground.

' 12" W K 1511, " 0 • S" H, 13 Ib, . ,hil>l>+ng wI .
$218 .SO + ' ''i l>pi ng.

NEW- MODE L UT·200tlB

MODEL UT·2000A
ULTIMATE TRANSMATCH

Simil.,r 10 Ille one in Lew M cCoy' s a rli c le
July 1970 QST

. u se wilh /lny ,,,•.,K or end led r/lndom w irll /In ·
lenNI . id ea l for /lPllrlmenl ~Ilen.

•10·10 conlinuous. inclu<l i"ll MARS.
. Rola r y induClor w i'" IUrM coun l~ for pre<; ise
/lnd ~/lP;" lun i"'ll

. F utl lll9ll l _ . ',(100 YOIl G/lPIIC ilors .
• use ...i"'/lny SWRIW/I"mel~.

' 12" W . 12"0 KS'-,>" H. 12 1M, Sh ipp ing ""' .
$139.95 + Shi ppi Rg.
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sunrise. During the afternoon hours
expect 6 meter skip to extend deeper
into South America and to shift
towards the west and northwest. Ex­
cept ionally st rong signal s will be pos­
si ble at times. Transcontinental open­
ings on 6 meters should be possible
from about noon th rough the late
afternoon hours.

Some 6 meter DX openings between
southern tier states and countries
deep in South America may also be
possible as a result o f transequatorial
scatter propagation. Unlike F·rayer re­
fl ected signals, T.E. propagation
result s from scatter between ton­
ospher!c layers and signa ls are usual·
ly weak, with flutter fadi ng often
severe. T.E. openings must cross the
magnetic equator at or near a right
angle, and the best t ime for such
openings during March wou ld be be­
tween 8 and 11 p.m., local time. Ex­
perimental transmission s conducted
over the past year indicate that T.E.
propagat ion may also take place for 2
meter sig nals.

Auroral activi ty tends to peak during
equinoctial periods, and there is a
good chance that some widespread
auroral activity wi ll occur during
March, accompani ed by auroral-scat­
ter open ings on the v.h.f. bands and
sporadtc- E Short-skip openings, UD to

distances of approximately 1200
miles, on 6 and 2 meters. Check the
Last Minute Forecast at the beginning
of this column for those days during
March that are expected 10 be BELOW
NORMAL or DISTURBED, since these
are the days on which auroral activity
is most l ikely to occur.

Except lor some minor meteor
showers during March 14-15 and 24-25,
not much meteor activity is expected
during the month.

Sunspot Cycle Activity
The Sw iss Federal Observatory at

Zurich report s a monthly mean sun­
spo t number of 185 for November,
1979. Thi s results in a provis ional
tz-mcnth runn ing smoothed sunspot
number of 147, centered on May,
1979. The present cycle is already the
fou rth most intense cycle observed
since observations began more than
200 years ago, and its peak probably
did not occur unti l October or
November of 1979. It is very likely that
when all the data is in , and this w ill
take several more months, the pre­
sent cycle may su rpass all previou s
cycl es in intensity except for the
record of 201 es tablished in 1957.

While the period of exceptionally
high solar activity thi s past year has
certain ly been a boon for DX on the

h.t. bands, it has also had its bad
moments. Assoc iated with high solar
activity has been a considerable ln­
crease in the occurrence of safar
fla res.

Solar fl ares are sudden and viol ent
explosions which take place on the
sun. They generally occur in the
vicin ity o f large sunspots, and they
eject into space enormous amounts
of matter, including vast quantities of
ultra-violet energy, x -ravs and cosmic
radi at ion which t ravel at the speed of
light , and charged parti c les (elec­
t rons and proton s), whi ch t ravel at
much slower velocities. When the
posit ion of the solar ttare on the sun 's
surface is in line with the earth, much
of this radiation floods the earth's at­
mosphere. The terrestrial effects are
to produce sudden blackouts for h.t .
communications. These blackouts at­
teet the daylight portion of the world,
and can last for up to an hour or so at
a time. Solar flare induced blackouts
account for the " Swiss Cheese" et­
feet which is often noticed on the h.f.
bands. Except ionally good conditions
suddenly deteriorate into blackou t
conditions, only to return again to
good conditions in about an hour or
so. During th is past year there have
been several days on whi ch as many
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as eight separate flare induced black- end of it s mission, it is hoped fa
out periods occurred. retrieve the satell ite with the manned HAWAII

NASA has recently announced that Space Shuttle. This will be the first March & April, 1980
it plans to spearhead a speci al scten- satel l ite launched specifically to study Openings Given In Hawaiian
tific effort during 1980, in an attempt solar flares in such detai l. An Ex- Standard Time #
to unlock the secrets o f solar fl ares so perimenters Operations Fac il it y fa
that their occurences may be more ac- direct and coord inate the sola r
curatety predicted in the future. This research act ivity will be established at rc is eo aoec
effort , ca lled the Solar Maximum Mis- Goddard Space Flight Cen t er, TO: Mete's Mele, s MeI ers Meters

sian will use a var iety o f observat los Greenbelt , Md. once the spacecraft is Easlern OB.()911) OO{)7 (1) 12-14 (1) 1lJ.2O (110" 1)9-14(2) OH16 (2) 14·16 (2) 20-22 (21
met hods, incl uding satell ites, sound- operat iona l, Th is ro und-t he-c lock 14·16 (31 06·11 (1) 16·18 (3) 22{)1 (31

ing rocket s and ground-based instru- fa c ility will house the scientific 16-17 (21 11' 13(2) 18·21 (4) 01{)2 (21
11-18 (11 13'15~3) 2HlO (3) 02{)3 (1)

ments, to study solar flares through investigators and necessary computer 15-11 (4) 0044 (2) 21·22 (1)'
11-18 (3) 04.Q6 (3) 22{)1 (2)'

their individual life histories. The mrs- equipment. 18·20 (2) 06{)7 (2) 01{)2 (1)'

sian's satell ite is designed to provide
20-22 (1) 07.Q6 ~1)

Genl'al OB.()9 (1) OO{)711) 09·14 (1) 19-20 (1)
scient ists with un ique observations of Anniversary 0" 1)9·11 (2) 07.Q6 (2) 1 4-16~2) 20-22 (2)

solar flares over a wide band o f wave-
11-1 5 (31 OB.()913) 16-19~3) 22{)2 (3)
15-11 (41 09-1 4(2) 19-23 (4) 02-04 (4)

lengths including ultraviolet, X-ray and This month's column marks the 11-19 (21 14.16(3) 23-(313) 04.Q5 (2)
19-20 (11 16·18(4) 03-06 (2) 05{l6 (1)

gamma ray radiations. beginn ing of my 30th year as Propaga- 18·19 (3) oece (3) 22-23 (1)"

The satelli te will operate in a 574 tion Editor of CO. As indicated In the
19-20 (2) OB.()9 (2) 23-02 (2)"
20-22 (11 02.Q3 (3)'

kil ometer (310 mil e)- high c ircular orbit above paragraphs, there are a great 03-04 (2)'
04.Q5 (1)'

after it s planned ear ly 1960 launch number at interest ing propagation Western Q8.09 (11 OO{)7 (1) 15-11~3) 18-19(1)

f rom Cape Canaveral, Fla. The plan- events coming up in the years ahead 0" 09-11 (21 07.()912) 17-21 ~4) 19-21 (2)
11-12 (3) 09-11 (4) 2HlO 13) 21·22 (3)

ned orbit is incl ined 28.6 degrees to that I hope to cont inue to report here 12-16 (4) 11-15 (3) 0002 (2l 22-04 ~4)

the equator with the satel li te taking 96 on the pages of CO!
16-11 (3) 15·18 (4) 02-0411 04.Q5 ~3)
17·19 (2) 18-20 (3) 04-06 (2) 05-06 (1)'

minutes to complete one orbit. At the 73, George, W3ASK 19-20 (1) 19-22 (2) OO.()8 (4) 21·2211) '
22.()(J (1) OB· 10~3) 22·23 12) '

11).15 (2) 23-G4 ~3r
04-05 (2)'
05{l6 (1)'

-

HOW TO USE THE SHORT·SKIP CHARTS
CO Short-Skip Propagation Chart ALASKA

1_ In tile SI'Orl·Skip Chart. tile predic1ed times 01 operi ngs March & April, 1980 March & April, 1980can be lcund under the eppropr",te diSlanc" column of a
Local Standard Time at Path Mid-Pointparl iCulllf Meter band (10 tlYough 160 Mele' s) as shown In l lle Openings Given In GMT #lefll\end column of ltIe Chart_ FOt tile Aleska and Hawaii (24·Hour Time System)

Charts lh8 predicl&d ~n'I"S of 0l"'rings are lound under I1Ml
appropriate Meter blind column (10 tl"rough 80 M"I"'S) for a
partiCular geographiCal region II! lhe oonl inef'llaJ USA asshawn rc is eo "'"'in llle!ell hand colurm of I1Ml Charts. An ' indicates tile best Band TO: Metersbme 10 lislen lOt 80 melel" operi"lls. Mel e, s M eIers Meters

IMete's) DislarlCe F,om Trarlsm lUe r IM i les)
2. Thepropege~on index is the number lIIat appea,s in () 5O-2SO 250-750 750·1300 1300·2300 Easlem 18·20 11) 16-18 (1) 13·15 (1) 06-13 (1)

atler lhe lime II! each prediCled 0l"'ring. On Ille Short·Skip to Nil 00-18(0-1) 07-08 (1)
OSA 2O.()(J 12) 18-22 (2) 20-22 (1) 07-12 (If"

Chart~ 1_ ....."""als are 8hown wHhin a s<ngle Sal 01 07.()9/1) 00(11 )1) 22-01 (3) 22.(J l (2)

P8'&nIIle9is, the firs t applies to lhe shorte' distance lOt which
09-12 1-2) 06{l911·2) OH)2 I2) 01.(J3 (3)

tile forecUll s mad8, and tl'le second to l lle g'Mt"r diSlance,
12·13 (1-3) 00-12 (2-4) 02-03 (1) 03.Q5 (2)
13-16 (1-3) 12·16 (3-4) 05-06 (1)

no" index indicllles lhe number of days during llle rnort1h on 16-18 (1-2) 1&18 (2-3)
which lhe Clpering Is eXp""led to 18k" place. es follows: 18-21 (0-1 ) 18-20 (1 -2) Genlral 19-21 (11 17'19(1) 14·16(1) 07·14 (1)

(4) Op8ring shi>okl DCQj' on more than 22 days 20-21 (1) OSA 21.()(J (2) 19-22 (2) 20-23 (1) 08-\2 (1)'

''l
.. .. .. bet....en 14 and 22 days rs Nil 07.()9(O-l) 07.()9 (1-2) 07<16 (2)

()().(J2 (1) 22.()(J (3) 23.()2 (2)
00-02 (41 02-04 13)

[2'
.. •• •• bet....en 7 and 13 days 09-13 (0-2) 09-13 (2-4) Q8.09 (2-3) 02-03(2) Q4-<l512)

p, •• .. ..
on I"ss lhan 7 deys 13-14 (0-3) 13-14 (3-4) 09-16 (4) 03-04 (1) 05-07 (1)

R"'er to the "Last Minu18 FOtecast" e1 1t>e begi,..,; ng of II'Os
14-16 (0-21 14-16 (2-4) 1& 19 2) Weslem 20-23 (1) 18-20 ~l 16-16 (1) 07.()9(1)1&20(0-11 1&19 (1-3) 19-21 -3)

column lOtlhe lIC1uald.ve$ on which an oparing with a specific 19-20 (1-2) 21-23 (1 -2) OSA 23-00 (2) 20-22 ) 18-20 (3) 09-1212)

propagalim !nd... Is likely 10 DCa". and l lle sil1'al qual;ly thaI 20-21 (0-2) 23-01 (0-1) ()().(J2 (3) 22·23 (3) 2O<X> 0' 12·14 (1)

can be expecMd_ 21-23 (0-1) 02.(J3 (2) 23-02 (4) ()().(J2 (3) 09-10(1)'

3), Ti""'s shown in thi8 Charla are in llle 24·hoor sys tem. zo 11-13 (0-1) oeos ... 0&07 (1-2) 0&07 (2)
03-04 (1) 02-<14 (31 02-<14 (41 11).12 12)'

04{)5 (2) Q4-05 (31 12-1311)'
where 00 is midn;gh1; 12 1e no<:n; 0 1 is 1 A.M.; 13 is 1 P M. etc_ 13-\6 (0-2) 09-11 (0-41 07.(J6 (3) 07-08 (3) 05{l6 (1) 05{l6 (21
On lhe SI'lOr1·Skip Charl appropr1al" slandard time is used at 1&21 (0-1) 11-13(1 -4) ceoe iJ." 00-1 0 (4) 06-10 (1)
1t>e".lomidpoiflt. For example on a ck'Qj~ bet...."" M..,... and 13-16(2-41 00-1 8 (4) 11).15 (4-3)

16-18 (1-4> 18-22 (3-4) \5-22 (4)
Florida, 1t>e time ehown WOUkl be EST. on a cirw~ bel...."" 16-21 (1·3) 2200 (2-3) 22·23 (3-4)
N,Y. and Texas, th" tim" etthe midpoinl woukl be CST. e«:. 21.()2 (0-2> - 0' 23-00 (3)

. See explaoa1l0o in "How To Use Shorl -S kip Charls " inTimes shown in the Hawaii Chart w e in HST_To convtll1to 02.()6 (0-1> 0200 (1) 00.(J2 12)
standa,d tirnfJ in DIller US A lim" zonn add 2 hOUrs in tile PST 02<)4 (1 -2) OOX allhe beg,nning 01 this column_

zone; 4 ho<.rrs In llle MST ron,,: 3 hours In l he CST Zon<l. and 5 Q400 (1)

hours in ltIe EST zo,... . Add 10 hours to convtlrl f,om HST to " 06-07 {1·2) 06-07 (2-3) 0&07 (3-2) CI6.()6 (2.1) 'Ind icales best lime lOt 80 M eIer openinQS. Operlings on
GMT . FOtexampl". when ilis 12 noon In Honolulu. il ie 14 or 2 07<l912-3) 07.()9 (3-4) 07<)8 14-2) (l8-15 11 .(J) 160 Meters are also l ikely to OCCur dUring lhose limes
P_M. in L05Ang<Hea; 170t 5 P,M, in Wash'ngtm. D_C.; and 22 09·18 (4) 09-11 (4-3) Q8.09 (4-1) 15-1 6 (2.(J) when 80 Met.... openings a,e shown with a propagation

18-20 13--4) 11_13 (4-2) 00-1312·1) 16-17 (2·1~
GMT . Time shown in lhe Alaska Charlls given in GMT. To 20-22 (2-3) 13-15 (4-3) 13-15 (3-1 ) 17·19 (3-2)

index of (2). or higher,

convel1tostano"ard lime in Olher .'MS 0I1t>e USA s"bIrl1Cl 8 2200 (1·2) 15-20 (4) 15-17 14·2) 19-03 (4)
ho<.rra in tile PST zone; 7 hours in lhe MST Zon<I; 6 hOUfS in tile 00<l6 (1) 20-22 (3--4) 17-19 (4-3) ..... iJ." No re; Th" Alaska and Hawai i P,opa~ation CharlS are in·
CST Z<>rMI and 5 hours in tile EST rone_FOt "xampl". at 20 22.(lO (2-41 19-00 (4) Q400 (3) tended lor dislances greater t ao 1300 mi les. Fo'
GMT . is 15or3 P M in NY.C. 00{)3 (1-31 oooa iJ." shone' d lslances , US" the p'eced,ng Shorl-$k'p

4_ The Sl\i)rl -$kip Charl is based upon a lraosmitle<:l powe,
03-06 (1·2) 03-06 (2-3) Propagahon Chal1,

0175 wan s c.w. Ot300 wall sp.e.p.on sideband; the Alaska and "' 07-11 (4) 07-00 (4-2) 07-08 (2.1) 07.(J6 (1.())

H. ...i Charls are based upon a Il"ansm~w power 01250 we11S
11·18 (4·3) (6.1 1 (4-1) (6.11 (1.()) (6.16 ~
1lJ.22 14) 1,.,6 (3-0) 11-16 (0) 1& 18 (1 -0)

C.W, Ot 1 kw p_"_p_on sideband. A d,pole a"'enna e queter· 2200 (3-4) 1&18(3-2) 16-18 (2-1) 18-20 (2.1)
wav8l&nglhabove 9round is assumed lor 160 and 80 mele's. a 00<l7 (2-3) 18-20 (4-3) 18-20 (3-2) 20-22 (4·2)
half·wa..... abovol ground on 40 and 20 m"""s. and a way . 2O.()(J (4) 20-03 (4) 22.Q3 (4-3)
"'ngIh abov" ground On 15 and 10 male,s_ FOt.... ct> 10 db gain 0005 (3-41 03-05 (4-3) "" 0-_
abo.... thesa reI"r.nce lev"". llle propeg.~fJrt index will OM7 (3) OM7 (3-2) 05<17 (2-1) Say You Sawincmssa by on" level for eaCh lOdB loss. ~ will """,, ' by 0,... ' SO OM7 (4-2) 05{l6 (2-1) 0CHl6 (1) 0CHl6 (1.())..,. 07-09 (3-1) 0&07 (2.()) CJ6. 19 (0) 00-19 (0)

5. P,opall8lim data oon1e.ined in tile Charlo has b\I<ln
00-17 (2<1) 07.()9 (1 .()) 19-20 (2,1) 19-20 (1.())

WI!17·19 (3-1) 00-17 (0) 20-22 (3-2)
" '" (2) It Inp'"pa'''d Irom basic dala published by l he InsliMe lOt Tel. 19-20 (4·2) 17·19 (1.()) 22<l3 I4-3) 22.Q3 (3-2)

communa tion $cienc:"s 01 the U_S. Dep1, 01 Comme,ce. 2O«i (4) 19-20 l2 03-05 13-2) 0W5 (2.1)
Boukler'. ColOfado. 80302, aoza ...

22.Q3 (~~\cooes-a
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8 monthly featum by

KARLT.THURBER,JR.W8FX

tennas
Design, construction, fact, and even some fiction

•

The antenna system is the " filter "
through which your signal starts on its
journey from the transmitter, through
the atmosphere to distant receivers.
It 's probably the most important com·
ponent of your installation, and at the
same time likely the least understood.
Author WBFX starts out by providing
some basic facts on antennas and
transmission lines and includes a
glossary of some of the more impor­
tant terms. -e.d.

T he antenna is probably the most
important part of your ham shack-in­
deed, no amateur station is any better
than the antenna system that sup­
ports it. Yet, there is probably no tech­
nical aspect of this fascinating hobby
that is more confusing to the beginner
and non-technical operator. In this col­
umn, we will try to clear away garbled
facts, halt-truths and superstitions to
steer a "common sense," middle­
ground approach to amateur antenna
design, construction and use. We'll t ry
to cater to the widest possible range
of interests and wi ll place particular
emphasis on the newcomer's needs.

Starting from ground zero, let's
devote this month 's space to defining
some important antenna terms and
concepts.

Antenna · A conductor, suspended in
space, that is used to receive and rad io
ate electromagnet ic waves. Alternate­
ly referred to as an aerial.
Antenna Array · A system of antenna
elements that produces high gain on
both transmission and reception.
Antenna coupler or tuner - A device
used to match a receiver and/or trans­
mitter to an antenna system. Some­
times referred to as a t ransrnatch.
(Popular Johnson tuners were known
as " matchboxes" as wel l.)
Antenna Noise Bridge · A special ·

631 N. Overbrook Drive, Fort Walton
Beach, FL 32548
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purpose antenna instrument th at
allows " fine tooth " measurement of
anten na and t ransmission line charac­
teristics such as resonant frequency
and impedance. Also referred to as an
" R·X noise bridge."
Balun- A device used in feeding an­
tennas that transforms an " unbal­
anced" r.I . system to a balanced one,
or vice-veraa. Typically used to
"match" coaxial t ransmission line to
dipole antennas. May also t ransform
impedance.
Beam antenna - An antenna array of
several elements, usually approx­
imately %-wavelength in length, which
concentrates the transmitted and
received signal into a narrow ere. Sub­
stantial increases in effective rad iated
power are possible. May be parasitic
or driven In nature.
Bidirectional antenna - One that trans­
mits and receives in two directions or
lobes usually 180 degrees apart .
Typical pattern is that of a " ttq ure-S."
A dipo le is an example of a brrnrec­
tlonal antenna.
Boom - The member of a beam anten­
na that physically supports the ele­
ments of the array.
Cross-polarization· Polarization con­
dit ion where one antenna of a system
is vertical and the other Is horizontal.
Cross-polarized antennas are some­
times known as "double cross" arrays.
Cubical quad· A loop-type beam
antenna made up of two or more loops
approx. 1ft -wavelength apart. One loop
Is directly driven by the transmitter,
while the other element(s) act as re­
flectors or directors.
Counterpoise - An artific ial rad io
ground consist ing of wires strung out
under the transmitter or antenna.
Often used when a " real" r.t, ground is
di fficul t or impossible to obtain.
Decibel - An electronic un it of
measurement that expresses the rat io
bet ween two power or voltage levels,
expressed logarithmicall y.
Decibel (dB) gain · As applied to anten­
nas, the power increase of an antenna
compared to either that o f a standard,
ve-wave dipole or a theoret ical

For h.f. mobile work, center' and top­
loaded whips generally work best.
Having the loading coil high above the
car's metal surface minimizes the ef·
feet on the coif's operation, and tends
to Improve overall operation. Short
whips at h.t. frequencies are tnet te­
cient. even if high-Q coils are used.

" isotropic radiator." A simple ru le of
thumb: For each 3 dB increase, power
is doub/ed . . . for example, If a
1()().watt signal is increased 3 dB, it
becomes 200 watts. Sometimes refer­
red to as " power gain."
Director · The element of an antenna
array that rerad iates a portion of the
transmitted r.f. In the intended direc­
tion .
Driven element - The antenna element
that receives power directly from the
transmitter. Also known as an "act ive"
antenna element.
Dummy load- A device used in lieu of
an actual antenna, fo r transmitter ad­
justment and checks. Usually' It con­
tains a resistor that duplicates the
characteristics of an antenna system.
Most amateur dummy loads are de-
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An antenna tuner is a device or circuit
used to match a transmitter or
receiver to an antenna system. It can
also be used as a matching trans­
former, to transform impedance of one
circuit to that of another circuit. A
highly-versatile, Wide-range tuner for
low- to medium-power applications is
the Ten Tec continuous-tuning model
shown here. (Photo courtesy Ten-Tec)

signed to " simulate" 5Q.70 ohm anten­
na systems.
Feed - To apply r.f. energy to an anten­
na. To excite the antenna with r.f.
Field strength meter - A device that
" senses" the presence of an r.t, f ield
and indicates Its st rength by means of
a meter reading.
Five-eight hs w ave length (5 /8),)
antenna -A "gain-type," low radiation
angle vertical antenna, often used at
v.h.t. and u.h.t. frequencies, that is 5fB
of one wavelength long at its resonant
frequency.
Front·to·back ratlo - In a beam, the
ratio of forward power to the power
radiated in the "back" direction.
Stated in dB, the higher the fi gure, the
better.
Gamma match- A matching device
consisting of a metal rod and variable
capacitor located near the antenna's
driven element. Usually used to allow

Don 't forget the f ield strength
meter-a handy device to let you know
that that hastily-constructed antenna

is really putting out r.t.
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direct feed of beam antennas with low­
impedance coaxial cable.
Grid-dip meter - Useful r.f . instrument
that Indicates, by means of a meter
deflect ion, the resonant frequency of
an antenna or circuit.
Ground - In r.t. applications, refers to a
low-Impedance connection to earth
via heavy wires, radials, or pipes. R.f.
ground may not be the same as "elec­
t rical ground." Essential when work­
ing wit h vertical antennas.

Ground wave - That port ion of a radi o
wave that fol lows or " hugs" the sur­
face of the earth , as opposed to the
sky wave.
Ground plane antenna - A vertical
antenna, usuall y V~ -wave l e n g t h,

mounted above three or more horizon­
tal radials that make up an artifi cial
ground system. In this case, a " t rue"
earth ground is not required .
Half-wave dipole · Th e " basic"
amateur antenna, resonant at one-half
the wavelength of the desired opera­
t ing frequency. Usual ly mounted hor i­
zontally. The dipole is a bidirectional
antenna.
Harmonic - An integral multiple of the
fundamental frequency, i.e., the funda­
mental times 1,2,3, etc. Many anten­
nas can be made to work on harmon­
ically-related frequencies.
Horizontal polarization - A radio
wave's condition in which it s electric
field is parall el to the earth 's surface.
Impedance- A rating , usually stated in
ohms, that describes the opposit ion to
f low of a.c. current. When antennas,
receivers and transmitters are inter­
connected for maximum power trans­
fer, their impedances are the same or
" matched." Mathematically denoted
by the leiter "Z" .
Isotropic antenna - A point-source, im­
aginary reference antenna that Is con­
sidered to radiate equally well In all
direct ions. Antenna gain fi gures are
frequent ly referenced against it or the
hal f-wave dipole.
Loading coil· Turns of wire (an induc­
tance) imbedded in an antenna ele­
ment to elect rically create the eff ect
of a physically longer antenna. May be
located at the base, center or top of an
antenna. Often used in physically
short mobile antennas and beams.
Lobe - An area of greater signal inten­
sity jn the radiation pattern of an
antenna. Lobe structure and arrange­
ment determines an antenna's di rec­
tional characterist ics.
Matching transformer· An elect rical
ci rcuit or device, often built Into an
antenna coupler or tuner, used to
tran sform the impedance of one cir­
cui t to another. A balun may, in certa in
cases, serve In this manner.
Parasitic element - An element of an
antenna, used to focus directionality,
that does not receive power directly

from the transmitter.
Phased antenna array - Two or more
beam antennas placed side -by-side or
one above another, to obtain In­
creased directivity and gain.
Quarter-wave antenna - An antenna
whose physical length is about equal
to V~-wavelengt h at the desired oper­
ating frequency.
Reflector · A beam antenna element,
placed behind the driven element, that
reflects a port ion of the t ransmitted
signal forward through the driven ele­
ment, for increased gain.
Resonance · Special condition in
which circuit inductive and capacitive
values are such that maximum current
flows.
Resonant frequency - The frequency
or wavelength at which the electrical
character ist ics of an antenna are said
to be "in balance." Resonant fre­
quency is primarily determined by the
antenna's electrical length.

An s.w.r. bridge is a near-essential in­
strument for monitoring standing
wave ratio on a transmission line and
for adjusting an antenna coupler or
tuner for best match. ERG ModeJSL-65
shown here is an s. w.r. bridge with a
different twist: its readout is digital!
(Photo courtesy Electronic Research

Gorp. of Virginia)

Omnidirectional antenna - An antenna
that radiates and receives equally well
in all di rections. Sometimes referred
to as a nondlrectfcna! or general
coverage antenna. A vertical Is an ex­
ample of an omnidirectional antenna.
A dipole, on the ot her hand , is a bid i·
rectfonal antenna.
Radials - Horizontal wi res that fan out
from a vertical antenna's base like
spokes on a wheel to make up its
grou nd system.
Sky wave - That portion of a radio
signal that is returned to the earth by
refl ection from the ionosphere, as op­
posed to the surface-hugging ground
wave. It's the sky wave that makes DX
possible.
Standing wave ratio (s.w.r.) - The ratio
of the size of the outward-going (for­
ward) wave to the size of the reflected
wave on a transmission line. Or simp­
ly, forward power compared 10
ref lected power. Standing waves are
variat ions In voltage amplitude formed
on a transmission line caused by r.t.
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Table 1- Handy decibel table shown here summarizes the relationship between
voltage. curren t and power ratios and decibels (dBs). Antenna gain ligures are
usually stated in dBs against a set reference. such as an imaginary isotropic
radiator or half-wave dipole. For example. a 3-element Yagi beam typically has a
7-dB gain over an isotropic source, resulting in an effective po wer multiplier of
slightly more than 5 times, as seen above. In comparing antenna gain ligures, be
sure you know the reference standard being used. From Po pular Electronics

Magazine, Copyright Ziff·Davis Publishing Co., 1955.

Voltage or Voltage or
PowerCurrent Power - Current

Ratio (Equal Ratio db Ratio (Equal Ratio
Impedance) + Impedance)

1.000 1.000 0 1.000 1.000
0.989 0.977 0.1 1.012 1.023
0.977 0.955 0.2 1.023 1.047
0.966 0.933 0.3 1.035 1.072
0.955 0.912 0.4 1.047 1.096
0.944 0.891 0.5 1.059 1.122
0.933 0.871 0.6 1.072 1.148
0.923 0.851 0.7 1.084 1.175
0.912 0.832 0.8 1.096 1.202
0.902 0.813 0.9 1.109 1.230
0.891 0.794 1.0 1.122 1.259
0.841 0.708 1.5 1.189 1.413
0.794 0.831 2.0 1.259 1.585
0.7SO 0.562 2.5 1.334 1.778
0.708 0.501 3.0 1.413 1.995
0.668 0.447 3.5 1.496 2.239
0.631 0.398 4.0 1.585 2.512
0.596 0.355 4.5 1.679 2.818
0.562 0.316 5.0 1.778 3.162
0.531 0.282 5.5 1.884 3.548
0.501 0.251 8.0 1.995 3.981
0.473 0.224 8.5 2.1 13 4.467
0.447 0.200 7.0 2.239 5.012
0.422 0.178 7.5 2.371 5.823
0.398 0.1 59 8.0 2.512 6.310
0.376 0.141 8.5 2.661 7.079
0.355 0.126 9.0 2.818 7.943
0.335 0.112 9.5 2.985 8.913
0.316 0.100 10 3.162 10.00
0.282 0.0794 11 3.55 12.6
0.251 0.0631 12 3.98 15.9
0.224 O.OSOI 13 4.47 20.0
0.200 0.0398 14 5.01 25.1
0.178 0.0316 15 5.62 31.6
0.159 0.0251 16 6.31 39.8
0.141 0.0200 17 7.08 SO. 1
0.126 0.0159 18 7.94 83.1
0.112 0.0126 19 8.91 79.4
0.100 0.0100 20 10.00 100.0
3.16xl0"2 10· 30 3.16xl0 10-'
10.2 10~ 40 10' la'
3.16xlQ-3 10"' SO 3.16xlQ2 10'
l a-' 10· BO 10' la'
3.16xl D-- 10-' 70 3.16xl03 10'
10< 10· 80 la' 10'
3.16xl Q-5 10· 90 3.16xlO' 10'
10-' 10"'° 100 10' 10'1
3.16xl Q-4 10"11 110 3.16xl0~ 10"
10"' 10-12 120 10' 1012

Vertical polarization· A radio wave's
condition in which its electrical f ield Is
perpendicu lar to the surface of the
earth .
Wavelength· The distance, normal ly
measured in meters, between cor­
responding points of a rad io wave. It is
also the distance that the radio wave
travels during one cycle (Hertz, or Hz).
Whip antenna · A thin. selt-supportlnq
vertical antenna, normal ly used in

Transmatch· An antenna tuner or
coupler. More properly, the wide-range
tuner designed by ARRL staff member
Lew McCoy, WlICP.
Unity · Refers to the state of a trans­
mission line when no standing waves
exist, that is, s.w.r. is 1:1 or " unity."
Vertical antenna - An antenna whose
main rad iating element is perpen­
dicular to the earth. Typically, Its pat­
tern is omnidirectional.

I I ~, I III
S... Tr.e.....
11 • I ....
_IT...

Yagi antenna arrays can dramatically
increase effective power and overall
communications range by focusing
radiation over a small arc. Five-­
element beam shown here boas ts a
forward gain of about 10 dB and a
tront-to-bec« ratio of 22 dB. Beam-

width arc is about 50 degrees .

Adding more elements, the ten­
element beam results in a forward
gain of more than 13 dB and a front-to'
back ratio of 27 dB over a beamwidth

of 36 degrees.

Forward power reference is that of a
'Il'wavelength dipole. (photo courtesy

of New-Ironies Corp.)

energy reflected as a result of a mist
match between the antenna and the
transmission line. Generally speaking,
the lower the ratio, the better. An S .W.f.
bridge or directional coupler is used to
measure s.w.r.
Transmission line· Wire or wires used
to carry r.f. signal from the transmitter
to the antenna, or received signals
from the antenna to the receiver.
Sometimes referred to as the feedtine.
Coax is the most common type used
today.

St.r Tr.e"..' ·
5·01_1,•••
_'I.~

An antenna noise bridge, sometimes
known as an " R-X bridge," is an
especially handy instrumen t for fine-­
tooth antenna assessment and match­
ing. Device tells one a great deal more
about his antenna system than does
the common s.w.r. meter. (Photo

courtesy Palomar Engineers)

............._...,,_u...
A>H> , ...... ~."".~_ _,

TWO METER
5 and 11 Element
Beam Antenn••



Send For ROHN'S Complete Amateur
Radio Tower Catalog- $2.00

We've defined in this column some
of the more important, basic antenna
and transmission tine terms. Hopeful­
ly, we haven't offended the sensibili­
ties of any of our more experienced
and knowledgeable "antenna men " by
starting on too elementary a level.

Next month, we will go on to dis­
cuss some more sophisticated and
specialized terms.

See you then. . . 73, Karl, WBFX

Isay You Saw It In CQII

Editor's Note
We welcome Karl aboard as Editor

of CQ's Antenna Column this month.
Karl's had a long history of writing for
CQ as well as other amateur radio
journals. He brings to these pages
both his experience and expertise in
many areas, especially in the field of
antennas.

I'd let Karl get his feet wet for a
while then we'd both appreciate keep.
ing him informed as to what you 've
been doing in the way of antennas as
well as supplying him with pictures of
your set-ups. Our columns reflect you
and your interests, so please take an
active part in keeping them up-to-date.

-K2EEK

Balun coil is a special device that
transforms an "unbalanced " r.f.
system into a balanced one, or vice
versa. Device is commonly used to
feed amateur antennas such as the
dipole and beam. Unadifla/Reyco unit
shown here boasts an antenna lightn­
ing protector. (Photo courtesy

UnadiflalReyco)

mobile applications. Usually made 01
steel or fiberglass.

Vagi antenna - Popular form of beam
antenna that employs driven and para­
sitic elements. Named after its
Japanese inventor and developer, Dr.
Hidetsugu Vagi and his partner, Dr.
Shintaro Uda.

n
~01 UratclO~.Irw;
eo. eo. 2000. "->a. _011101"

Rohn manufactures towers that
are designed and engineered
to do specific jobs and that is
why we have the FOLO-0VER
TOWER ... designed for the
amateur. When you need to
"get at" your antenna just turn
the handle and there it is. Rohn
"ford-over" towers offer unbeat­
able safety. These towers let
you work completely on the
ground for antenna and rotator
installation and servicing. This
eliminates the hazard of climb­
ing the tower and trying to
work at heights that could
mean serious injury in a fall.
So use the tower that reduces
the risks of physical danger
to an absolute minimum ... the
Rohn "fold-over"!

Like other Rohn big communi­
cation towers. they're hot dip
galvanized after fabrication to
provide a maintenance free,
long lived and attractive instal­
lation. Rohn towers are known
and used throughout the world
. . . for almost a Quarter cen­
tury _.. in most every type of
operation . You 'll be in good
company. Why not check with
your distributor today?

Do not .n.mpt 10 ,.....ntenRII or
.nt.nRII'uPport~,POW.' 11,...­
You c.n No KILLED.

NOW YOU CAN CHANGE,
ADJUST OR JUST PLAIN WORK
ON YOUR ANTENNA ANO
NEYfR UAYf THE GROUNOI

GET TO
THE TOP

FAST!

\
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easy t o ch arge

HAMSHOP
••••••••••••••••••••••••••••
FREE TO CO SUBSCRIBERS
••••••••••••••••••••••••••••
Ad•• rllslng Flat••: Non·t omme,c,al adS a,a 10
can" pet "'o, ~ ,neludlng abbre.ia tion, and ad­
d'e. ses , CommerCI.1 and o.g anizauon ad. a'. 3!>
cenls JH!' ..OfO. M onimum en.'lIe $ 1 00 No ad (non
sub.Cllbe.) w,1I be Il"nlt'd "nlan aceompan,'" by
full ,em'l18onee. F'" to CO S"bK"beti (m....mum 3
line. per month). All ads mus t be t~pew"1t"n. dOu·
ble .pace<! A~ent CO ma'hng label m"Sl accom­
pany ad
Clos ing Oal.: Tn" 10th day In lh" ' h" O month
p,eced"'l1 dal. 01 publlC.hon Because tI•• ad.e<·
, ,_ . lind <rQu,pmenr 0;01'1'.'""" ,1'1 Ham S!'>op "a....
not been ,n."Sligated. tI•• pl/DII,n", 01 CO cannot
-.ouch to< tl'>e m,,' chand," I" ,.., tn....''' . O"ect all
correspor>deonce and ~ copy to: CO Ham SI>op. 76
III 6<oadway, HlCh., lIa . IIlY 11801

ALOA OW NERS n"'" '''PoI'' setYlCe? Have . ' actory
lecllnOCI&n ..1'10 "-s 'ep~lIred lIun<lfeda on lhe .sMtTlbly
line. " . your ""'" al l he only S/'IOp au'l'IOIlZfId Dy ALOA
..hen.1ce.sed ope<.ll(Ml . An in....,tory o f Ot'llitUll p."s.nd. f;OtTlplelely eqUIpped De<K:II ....ke I. SI depend.ble
se<v.ce poSSIble .t 10....1 cost. N" ,. ' y perc:en' 01
,ep.ltS .re leSS ,1Ia... ~.OO .nclud'rog UPS sl>lppirog
c:1I.,IO". Conlac:1 Les E\o$I.y. 21$ V,. EI c;a.n'to. Oce.... ·
side . CA 92(bt 7l8~'28

REGENCY 10 c:1I ....ne! prOll,.mm.bl. pollc:e 1K ne<S.
'''II. $219.95 no" $199 50 tlfAl'l<! ne.. Sl'Ilpplrog i cluded
101.,1USI'lIe<S clleck ,o B&O Sal... 80 . 31 KloSsne<. loiN
secea
FOR SALE-T5-120S ..,11'1 CW FoI' e<, mI• • , e, ' e< UFO &
SDI<'- Send S.AS.E 10 1602 T,m be<..ood Dr., Jac.l(In·
vllte, FL 3222.

WANTED- Schematic alld 'f poulbie manu.1 for SB3-t
' ,a nsee._ quola priCe · W .H, Lo... . KO,SC, H96 NW
42nd SI. Fl- L.uderd. I• • FL 33313.

WANTED_RME-69 Rec. lve< .. ,111 0 8·20, SI.le ptlC. and
cood. Bud (1181 639-5110 PO 80 . 5913 O'ange, CA
92661.

CALL 8 ooKS-1979 w,'11 3 supplemen,s S8 US wl,1I 3
supplements S8. PI. ase Includ. an s,a.•.•, 'o .elurn you'
check in CaS. SOld, Atl JOI'InBOn K2POA 29 Boone SI.
Belhpage. NY 111' 4

BOUND VOLUMES CO 58·69. 73 63·72. Radio Cra tl 50·69.
Radio New s 50·69, Aud io 51·68 $ '0 per vol , K40 0 K. 307
Old Fo." Tullahoma. TN 37368.

WANTED- Osc, tute 0 ' • of II 10 ' Polarad Modei 1206
signal source. W4LRR, 23-t Elden Drive N.E. Allanla,
Georgi a 30342,

TRADE_B.and new SST·2 an lenna l uner 10 ' k.yet pad·
d ies in min' condItion . Call F'ed Weln WN$2AH
918-83So3894,

HEATH SB·634 Sl al ion conSOle unil In min, condilion,
late purchase, $'65. G. Alf.ed Dodds, 814 Pepperwood
Lane, BrunswiCk, Ohio 44212.

WANTE D: Us&d amaleur equlpmenl. Sl ale condlhon,
ma. e, model and p,lce. H. F. SCHNUR, 11 $ Inle,cep,
Avenue, Norln Cll a,les lon, SC 29405,

WANT ED: Correspondence .. ,in anyone who o....ns a
Crosley Harko. J•. Senior, 0' Audion Oolec lOt unll. W.nl
1'IoO.·up dala on Ihem and Blu. Books also. N Clapp.
1202 W. 5 sr., DeWItt , Io..a !>2742,

WAN TED' An AM. 558. CW 6 Mel et Rec.iver send
det.ils 10 Go<don Jeveli WE\(l/'SA '0925 Mottls Ave S,
BloomIngton, loiN ~37 ,

SELl.: ELMAC PMR-.8 H. m Nnd tecel_, A·I, S85 C.
lOa.lllter, CEi27 N sa'lIeU, M,I..auk.., WI !>321 1.

WANTED-. Riders 1"\1 M. nu. 1 , & 2. Caitlln., lor SP-6OQ.
VLF 'CV<. W1 "'SG 1676 E. 2990 So. Sa lt La•• CllY, Ulan
6<1 ' 06.

BRA ND NEW .XI50A·s , $ 11,95 , Bob G"nnetl
402·333-0525.

G E. TRANSISTORIZED Pm)GRESS LI NE Mobol. R&dio.
2 mete< band. 35 ..... ". 0lIl $100 Ot "ade? Bob Gnn""'l
11014 Harney Om"'", NE 68 150&

HUMONGUS VARIETY OF PANEL METERS N_ & pull.
ou's, W" I" your ......cIS, V..., teasonabl. , Bob Bnnne!1
11014 Harney Om...... NE 68154.

SAY YOU SAW IT IN CO

TOUCH TONE PADS: Fil S all hand held5 10 d~ le! Uses
In!e,si l Chip and G.ayhill pad. New and guaranleed.
Compares to pads selling fOt $60, Ptepaid Shipping prJce
is $29.95 Bob G" nnell , WDfFDE. 1' 0 ' . Ha,vey Omaha,
NE 68150&,

BN C AN TENNA RE LAY S. 110VA C ·$1 5 9 5,
28VOC-$'4.95, ee 10 ' 6Hz 1000 .... alls, Bob Gunnell ,
WDfFDE, 11014 Ha,ney Om~ha. NE 68 154

SALE: NEW NEVER AIRED SWAN 100 MX. orIginal wa.·
tanl y, $5M,00. N. C, Scoll "'4HWP. Clifl on Forg• •
Vitg inla 2. 422

SWA N 250C AClDClM,.e $275; Du.1 DIgIt al ClOCk $35;
600 CSTs S60 N.VA 772. H.rwood. Spu ng" ald. VA
22152

I AM SEEKING A TECH in Ihe S.F. Bay a'aa 10 ser­
vice/align an HOUIOA ~me for sal. BIll "'6RGY 852
Manor Or.• Pa<:il lca. CA 9-tO« (41$)~.

SELL OR TRAD E CO's I.om CEi, CST's ftorn ... 1.... Call
Books. Handbooks. calalogs Rec....s miscellaneous
parts l ubes Boo.s, E.-. Rasmus..... l&1 lo...... 1 St., Red­
-ood Ci l y, CA~.

SALE OR TRADE for RTTY ge.~ Hall lc, . llers SX·I22 and
MIlo'• ..,. R390IURR g...-.I co......age .eeei_S, DO'I'I
m,n,. Bob B" nn WAlL"'E. FIT 3. 80 . 565. West PI. ,na.
MO 65175.

FOR SALE: T<an!l-elv", Super Sl<,.iCIet H. ll oc••Ile< Model
SX·28 SerIal Number H16-lo071. AlSO d'ug 51or. ' ube
lesler be$1 on", phone . ' 4·561-6612 or 4025 N Sa.., e<
Rd. Oconomo...OC, W,scons-in !)3066.

OSL ·s. n.me 'ags, 'ubber sl amps, L.'g'" e... log .nd
samples~, Budgel P" nl Cen l.,... 130 LIncoln Hlg l'I..~ y

Wesl . Ne... Ha....n. IndIan• . CEi778

FREE AD ' To pto.... Our serv,ce 10 you' Ona ad. m..·
Imum 35 lWl.ds. 10 a person. ple.se. ""Elec" on lcs
T<aoer " , Bo. 73CO, Foll y Beach. SC ~J9

FOR SALE: YAESU FT4(ll B SS8 Tt..,I<;",_ 80-, Omele<S
....i lh malchirog ex,ernal spealo.e< . 1Id desk microphone. All
e.ceIlen, cond,ll(Ml, l55O,OO Caill Judy W82QXY (516).....",
WANTED_ A Healhktl HW-20 2 meIer AM Transc,,;_ (lne
" P. wn.... '1 in wor!<l"lI condItion. AI Gordon, 1126
SpreckelS Lane, Redondo Beach, CA 90278.

COAXIAL CABLE, FREE CA ' ALOG, RG8U Foam
$1$.95o'100il . 80 '/0 shie ld , MI L specs POlyelhel,n.
$22.951100. RG2, 3 oon-<:onlaminatlng $21.951100, RQ58U
Of RG51lU foam $6.951100 sllipping $21100 Nemal Elec·
tronics 5665 SW 80 5'., Miami, FL 33143. COO AOd $1 ,00
We buy HT·220's

"LET'S COMMUNICATE" and " HAM IT"' bump", Sl iCkers
are nOw available. seee $1,25 each ~ Inc l udes POstagel to:
The MacCotd Co., P,O, 80. 357, Comslock, MI 49041

W3HS says h is book tell s ell allou! F.eq uency Syn·
Ihesize'S, Design of Phase-Locked Loop Clrcu ll S wl,houl
E.petiments-25<l pages from !he famous Blacksbu' g
eeaes $9.95 ppd 10 GtOUP Technology P.O S 91·16,
Check, Vitg in;a 24013 (1~51-31!>31

$e1f'Sl udy How·!o bookS in Elect ronics, Communic ~!lon S

and MicrocompUlers. Lis! o f ova.- 30 in 'lie famous
Blacksbu.g Sflfias, $1.00 10 Group TechtlOlogy PO B
91.16. Check, Vi.glnia 2.t073

WANTED: Blfd Wallmefer, Benclle. CfI.ome Paddle,
M FJ~ Grand Maete< "'"yer, NYE·Vlk ing II25O-(l().C$.Ql
Phone Palcll Slate Con,t & Price W ' AGA, Albert Leb<lf. 91
Bradford SI., N. Andover, MA 0'6<15

WANTED:Short Wave aece......s 0120's and 3O's .nd 011'1.,
old 'adio iterns. Troe, Sl<ytine Dr., MortiSIO""", NJ 01960

WANTED: "'WMZ wilh 1>0""« supply · reasonabla 'll ~l e

price and condition ' $ever ·WSlM, 20&8 SfIer.lon Dr,NW~

North Canlon, Ohio ••120

NEEDED ' Bulkhead/cl'I. ss IS lightning .".,t... &
crosso.....- ""8~ .."..N" Iype connect,". C.T. HUll'I, lCEi
$ctIonl1ardf SI~ TiffIn. OH 4-4883

DUItlOUNT HH-JOO 5 d> 150-162 IttC HT 2,2w LJ'" .......
S260. "'6KZ1" 2255 AI" xander, Los Osos, Ca. IiI3402

FOFl SALE YAESU 6208 G III" Tt"'--. IncluOn .....
Me< and marl<er - mm' condo S3llO. 215-271«196. Tony

""-
AIofOS & AN DY OLDIE: RCA Moc,ophone Model III '
6203-C. Ser,.1no. 244 Esl lmal l!<J weighl . $ pound. Ae! '
n.. slze 2 ... • w x 6 '1. L x 2- 'l'Iick FIf$,$IO.OO .. pos'ag.
gels II. Bob Farme<. 31 13 N, Columbia St. , P1. ,n........ TX

"""

work the world on
ALL BANDS

inclUding
10,18 & 24 MHz
Be prepared NOW
to work everything
from 160 thru 10
with the new AV-2
ALLTENNA!

eFull legal input on aU band'
eSwitc hes bands (manually) in

.econd., w ithou t tool,
eWorks well w ithout radial. when

ground mounte d
e26 ' max imum hei ght
e Slurdy and ligh tweight aluminum
eTakes down q uickly 10 handy 5'

pac kage for Field D ay , vacations
eTruly effeclive perform ance at a

modest price... only S89.9S

Model A V-1. 80-10 meters (16'
maxi mum he ight). still avauaore
Now O nly $69 951 A dd 53 UPS
domestic shipping either mode l
Illinois residents add 6% sales ta x

fl TEN A~''';::!!:51
SUPERMARKET l!di:'J
Box 563, Palat ine. IL 60067
telephone (312) 359-7092

Call or sen d QSL lor complete catalog

JAN
CRYSTALS
KEEP
YOU ON
THE AIR
• C8
• CB standard
• 2 meter

Scanners
• Amateur sancs
• General

Communication
• Industry
• Marine VHF
• Micro processor

crystals

So'nd 1O' fOrOtK IarPftut~
WriR' IX~ for _ 0Pf'1Ifl;

Jan crvstats
2400 Crysta l Drive
s t . Mvers. Flor ida 33907
all crones 1813) 936 ·2397
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14500.".

, 12500

SLEP SPECIALS!

CIRCLE 30 ON READER SERVICE C...RD

MIlITARY ELECTRONICS

SLEP ELECTRONICS
COlWPANY

P.O. Box 100. Highway 441
Department CQ

Otto, North Carolina 28763

RT-SOli/ PIIt·1S ....... P...c ~ I'(I~ T 48l.l fill l RA"SWVE R JO TH RU 15!r.l "'ttl
WI\ I!AJrl IEJrlJrlA III IClIOl'HOJrl E
COlLINS U·S,. /lIIC·JIA AIRCAM T IRAJrlSCEIVER WIT H CONTIIOI. HEAD 20
TMRII ~ MHZ. SV"THE SlllD CHAIl JrlEtS IOTAL 15.000 120 PRESET) HlQ WA IT S
P£P SSB. fS~ _"'W cw SIZE 2~·l " '~'I,W " 1'h°1f -WT 6S LIlS REQUIRES 18
VDC I'OWE RSU Pf'lv
'MC 'tC l·Z vAR I"lll.E FFlE OU{IICVOSCILLATOR 1li""'81E 2 TIIAU 601 "'HI t ~

cecu et FOIl LAB USE OA HA" 'o'f0
DC IT-52&4 UIClIAH TRANSCllV[A lIiO CKAIiIoHS. 118 THAll OS ~ Mill sy,"
THESIIED. SIZE 6:1,· " )'/>- " ,. P"'~l WOU" TEO TYPf. lS W""S IJUIPI,If
REOUIRES , . VOC 6 "''''/IS
COllINS IDol AUTO...... IIC A/j l ENJU. COUPlER l ~W IIIIIU 1'999 " Ill HAS
!>-46~ 1l)t;V VACUUM .."'AIABl E tAPAC!lOR PUIS TU " 'tG .....0 PHlSlNG Nfl....
TN"l1 TUllE C H EC ~E A POfl'''3LE UJrlII Illl,lTUAL CO"OUCI"' ~(;[ USEO 10 IESI
YOS I MllIT...AV.....0 COI,I I,l(J!CI"'L AlC(IVI~ lUBES
~T-t7lG~C ~ECE IV(A · TRJoIISM ITlEII f ill U f~RU 311 9 I,IHZ I6 Wo4.ITS OUTPU1
~I"'IGRC ~(CElV(R· IRo4.IISMlll( Rf 1,1 3II lV S4 9 MH../ 16Wo4.TlSOOIPUT
TCS RECE IVER, T U~l8U 1 ~ IH RU 12 111 ~Z. SIZE 12" l< 12" " 1 ~~

ICS TRJoIISMITlER, COVERS 1 ~ IHRU 12 "' ~Z I Mo4.TCH ES RECEIVER I
F~-"U/l.·71 FRE OUE IICV MEIER 100 K ~ Z TO 20 I,I H Z I~ 1!3A.1I0$ llWl6Ol1Z
SIZE 15" )( 1<; )( \S"
COlliNS RT-3.49/AIIC·5~ UHf 200(00 AIRCRAn l llAlII SCflVER, SVIIIH(SIZEO
CHANIIIE LSHECTION IQ WA. IlS OU l PUT
ANTIQUE SIG"A.L HECIRICCO I,I~AII V MODE LSW·37 TE LEGRAPH SOU IlDER, B~ASS
ON BA.KELl TE BASE BEAUll f UL, BRAND III (W , USED BV EARL Y ARM Y SI GIOAl
CORP 24 ~

1·7(/C II1·3 SEA RESCU E HAIOO CRAII KSOS IRAIO SMITTER, III WATt RPROOf PACK
1'111HACCESSOR IES IDE ALfOR MARIII E US E 39 >0
R·14GA/AR A I ~C~A FT GLlOE ·~ATH Rt CEIVER, 329 J 335 MHZ, 20 CHAII II ELS 110
JO(I KHZSH PS ,SIIES" )( 5" )( IJ" 18>0
BC·12D6 MARIN E RECEIVER 20(H OO KHZ WillABLE , IDEAL TO COPYWEATHE RAll O
BEACOIII S · REOUIRES 24VOC I AMP 24 >0
CV·89/URJo·8 IElETYPE CONVERIER BUll! ·IN SCOPE, AU DIO OU TPUIS Is- RAC K
MOUNT, 11 ~V/60~Z 12500

lLL EGUIf. ENT SOLD IS CU ANA~O COMPlETE. FOB crta. ~C . WE l CUPT VISA , MASTU
CIIAR(;E OR CHEtlS WRITE OR ,,"O~E IILL SLEP I7IM1 52(·7519

New Low Price

$138.

Please send all reed"" inquiries d i.ectlv

2 Meter
Portable

G.E. MASTR PR 36
132-150 MHz - 5 Watta
ALL SOLID STATE
with Ni-Cad Battery

Vehicular Charger 4EP63A (so ld on ly w ith unit) $25.

OFF·THE·SHELF SPECIALS

CUSTOM TRANSFORMERS GET ORGANIZEDI_..... "'._----• __ .. _ 10_ If'-o • , . -1\1' ._
4 MAG FILES $4 .95

Sand '" 15 """ s, (Ill
... fIOOCO\IO .., """"""" ..

DO. INDUlTflIfI
PO BOll :l!lI·H

OOVER. N,H, 03820

WANTED Poc~el pager. h'9h or "'_ band. "'WI' POSSI­
ble. Sfeve Slske 80. 551. Hazlllwood. N.C. 28738

CLEANING SH "'CK. Hea lhkll 11).18. S-,nc:h scope
T. iple n 1••nS;Slor;zed Vol\-Qhme ler. eoo Iype 2, $40,00
each f OB, K7BD, 103 E. B.al1 leu . SllI. I'I. WA 989(2

CO CONTESTERS. DX'e .s - aSl ca'dll o nly $14 .95 per
llOusand , VIIf'I nice ca .d . Why ~y mo'a? SAS E fm
samples, N5AWO · A1 a Sl Ca'd •. 1310A .... e. M., Plano ,
TX 7!i074

Plaue send all .eader inqulri U d lractly .

HOT DX INFO!! ! World'sBIS1 Known'
WEEKLY' OX BULLETIN

Calls -FreQuencies -Propagation - OSL In fo
for those Rare and EllOlic counu les

S E N D Business siee SASE f or sample copy
T O : THE OX BULLET IN

306 Vernon Ave.. Verno n, C T 06066
· ( Fo rm . rl v - The W. st Coan OX B ull.tln ) .

P ie•• send . 11 r.eder Inqu iriel d l,-.cllv

SELL HAlLiCRAFTER HT·37 ' . lI.nsmi lt8f S80 pluS Shipp·
ing. Send SASE 10' de tai ls. Paul Van DeuMn KA4CMZ
1466 Mclaughlin 0" Mobile, Al ~.:::'-- _

MILlT RV SURP\..US RADIOS · Korean WIl E.a Call lor
....k models, pr ices. Moclels PRC9, PRCIO. Doth In
wO'~ l ng O. der. "';' <;.all d is l.ess .u.....al ,.dlOs.
212-629--0784 (8<on • . N~ ASk 'or Edd ...

WANTED: Sllmce INInual or .lSCl'IfImah<: 01 mult lban(l
.ecei...- Tokyo Si<,la'k alias ICf2002 gp.ee COfn.
mandl<. R. Tepper . n Schenkatlltr . HoIonIIarael

SALE · Tubll! s 211'. 311's S3 ea. RG.{i2 CO·AX 1001$7;
Pandu ll ca b le lin SSTIM·M2O (P I< ' 10001$8; Delco AM ·
FM's GM'. '7Q.'71 S.i ,m ickas , 6601 S. Whipple. Chicago

see"

TR...VEl·P"' " OSl KIT - Con...-l s POSI ca.<:\$. photos 10
a Sls Slamp b<ing. <:i.cul&< . $amco. 80. 203. Wynan t ·
Skill. N,Y. 12198

NCX 500 Fi.e B• ..., JOO '''. It t•• n$CllI..... wilh PIS. sm
SASE lor b<ochu'e 10 W4XC. 312 Brandy",ine Rd . enapel
HIli . NC 27514.

COLLI NS SALE: KWM·2 s-ec. PM·2 $125: Mobile Rack
w/2 mob ile po"'e. supplies $125 : Take All $600 lirm .
S-L1NE: 75S3 $450: 32$3 $525; 516F2 S125 Ta ke all
(S·Line) $1000 'I,m, CURTIS Deluxe Keye. EK·4()( $10.
Al l OF THE A80VE 10' $1650 fi.m. Jack 1,4, GUlzeil ,
W2LZX. clo c a Magaz ine . 76 N. Bloadway. Hicks.l lle .
NY 11801.

ROCHESTER H.m'eSI ... "IV Slate ARRt Con.en l ion .
May 16·17. A<kl you, namOl 10 mai ling lisL Send aSl 10
Rochesl Ol' H.mfell . 80. 1388, Rochesle•. NY 14603,
Phone 716·.24·1100 ,

FOR SALE: Healh kll model HG·l0B VFO. Perfect ccnut­
lion . 5100, Scott Slampa, . P,O. 80. 3102. Cla lks.illa. TN
37040

REPLACE RUSTED AnlllH1na bollS wllh st ain less steel
bollS. Smell quanllll". .... ca la log. Elwick DefJI, 368.
2JO Woods Lane Somerdale. N J . 081183

FOR SALE; Wilson 1402SM handl·lalkia. good condition .
", ilh case, ' ubbe' duc k. tcucmooe pad. nume'ous
c,ys lal. . olhe l acce , sol ie ll. Haalh MiCOde. IITT
mic.o phone. Tu,n•• Plus 7 h.e. ( + 3) a mplilled
micropllone , Gille' MOdel ...·20 SW p.eseleclor . co_s
4-22 MHZ. Ka,t Thu. ber . W8f X. 631"1 Overbfook Ori Tf/.
Fl. Walton 8Hch. FL 3254a

SELL OR TRAOE . c.ntr.1 Elec" on;cs M<>OeI 20A SS8
"'M·PM CW l.ansmi"l< c OTl<ing 160, lID. 40. 20. 15. 10
metl< band ll. Cla'llH1<:8 Wilk.n. Forreslon . IL 61030
81S-9J8-2!)6.(
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Peter W. Dahl Co.

EAVY·DUTY REPLACEMEN
TRANSFORMERS

• TI .." 1000 ." ' .CO",,' NS :lOiS' ._COI.",N. ,,"'. ', . ..,.
COLLINS "OF·' -..-
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aSl CARDS: 5000'$10 , 4OllUlusU.lions. Free eatalogue.
Bowmll " Pl'inl ing, DIlp\, c a. H3 Halya rd , 51 l ou ie. MO
63 130.

Antenna Tunbr
I
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ROHN TOWER • Buy Wt>oleN.la I,om Worldwide
d,s."DuIOf. 200-121.06 MChon. 250·$37.62 Melion,
.%-$61.16 M<:liOfI. 4lI II. loldo_ lOW.,. · $605.00. 4lI It .
exIf" . ,.Ilding 12. 13."0,

WISH TO CONTACT. !Ofmel' employ.. 0 ' Wireless
Specially Co. ' ,om 1920"• . K'eul " . '.28 M. in Rd.. Cot!u,
NY 14036.

ClUB CALL PINS 3 Ii .... 1 '1.0 " 3'1, $1.55 \18<:1'1 cell, 1i.,1
nl"na and ~Iub. CQIofa bll>e blac k 01 ,.., w;' h wl'l ,t. let·
I"'• . (CATALOG) Alnoid Liru"ef. 200t1 U nden SU... ,
RidgeWQC)(l. NY 113M.

WANTED: p,... '92S Wi,,,... Gear. books, magazines.
Wolfk ,.a"sm,uer. , ,lid tubeS. Jim Kruezer . 1.28 Mam
Rd.• Corfu. NY 14036

LOOK buying or M11"'loG lIMn geAl? Ne.' 'i". illS..... pius
you< ad Pfintlld in 0IIi' pvbliulion only $3.00. Prns &­
C~1'l(le Dept C.60 8<ooklield Lane. Ram..,.,.NJ 070U6,

TRS-«) HAl,! ~RAMS Dup _dl and log cee­
,",• . _. o xec, WAS track ing. An,enna Millh, mUCh
more. $1 .00 btinga lill . refundable, W ....pyF: Bo. U $.C.
Uthoniill, G... 30058.

FOR SALE: CoII,n. 15A• . 3 Ii".... low _i., . original
own.... e.cellent condilion • ~.OO. Collins KWM I
needs neut•• ,izing CQllOen..... mobile mount · liKed and
mc.,b;le power suppli" S3!i0 ,00, .... lVuhm. K2BSM . (212)
969-8142

W"'NTEO: HilIlIic.a!ler 5-1 Th'OI>Oh 5-7. DD- l . 8 HP....
SX·l0. SX-12. and other ea"Y Hallic,afl e' gea•• p.ilI<I' .
manUillI',;and acce'SOIies. ...ny condilion . For my couec­
l ion. please w, l te. ""en II in dQuDt 01\ Model No . Chu<;~
Oachis. w OSEDG. • 5OO RUSHII Dr.• "'ullin . TX 78745.

OSl.I with Class! Unbe..t..ble quali ty. reasonable pr ice.
Sam ples: eo cents. refundabl e. OSLs UNLIMITED. POB
27553, "'U arlla. 0'" 30327

AUTOM...TIC "'OE or any boo~, m....... lne or c..ta log
about Juh bo. ... Rjc~ BoilS. 2~!> SE 60th Ct .. Des
Moines. Iowa !>O317. 515-260-832.,

ICOM·7Ql International Use..' Club. Details SAS.E,
Pohorence N8RT. 9600 Kicka poo Pass. St,eel.bo.o, OH
44240.

RTTY FOR SALE: 28...SR l able-top compac t (1); 28KSR
(2), wlllea ' l hlll (1); M28 ROTR (2). w1llearsh ifl (3); 1.428
LXOsland·alone TO (10); 28KSR compact w1llearsh ifl (1);
28RO com pac t w1llearshill (2); 34ASR 1I); 1.428 keyboa.d
Iyp inll .e pe,T(2); M28 t'iple LXD (2); M28 unde'dome typo
ing ,epert (1), wlgea,ehilt (2); 2·shall repe.! 10' 28ASR (2);
80·75-100 wpm Ilearshill. 10 ' 28KSA. RO NEW (5); 1.4 28
moto, iled paper winders (10); se ll·contained an swe'·
bac ks (3); 35KSA (1); 35ASR m; 33ASR TWX (1); geers
and parts lor all ",achinll8. $end S"'SE 10 ' full lilt and
p. ices, law,ence R Plleg"" K9WJB. 2600 S. 14th St.....t,
St. Cloud. M N 56301,

...TTENTION Geftilica le Hunte.s. F..... Inlo'mation on
beaul ,ful operating awa.da. S.a.s.e. TO H...ROA.... P.O,
80.341. Hinckley. OH " 233.

$299.95
Here is a new tuner that puts more power in to your antenna, works
from 160 through 10 meters. handles full legal power and then some,
and works with coax , sing le wire and balanced lines. And it lets you
tune up without going on the ai r !

WE INVESTIGATED
A ll tuners lose some rf power . W e checked several popular tuners to
see where the losses are . Mostly they are in the Inductance coi l and t he
ba lun core.

So we switched from .12 wire for the main inductor to 1/4" copper
tub ing . It can carry ten limes the rf current. And we 've moved the
ba lun from t he output , where It almost never sees its design
impedance, to t he input wh ere it always does. Thus more power to your
antenna.

IMPOSSIBLE FEAT
The bi ggest problem with tu ners is getting them tuned up . With three
knobs to tune on your transceiver and three on the tuner and ten
seconds to do it (see the warni ng In your transce iver manuan tnat's tw
seconds per knob.

W e have a better way; a built-in 50-ohm noise bridge that lets you set
the tuner cont rols wit hout transmitting . And a sw itch that lets you tune
your t ransmitter into a du mmy load. So you can do the whole tuneup
w ithout going on the air. Saves that flnal ; cuts CAM .

h'igh-power low- loss,
Or visi t you r Palomar

BROCHURE AVAILABLE NOW
W"'NTED, Manual!SchemaUc for E.F. Johnson Viking II
l ransmi".. and HQ-I 40-XA Hamma,lund Rae. P.O, 80.
421. Seaside. C... scsee 4Oll-375-2722

PRINTED CIRCUIT oo..,dS l rom you' sketch or artwork ,
AUoedabole prices. "" so lun kil proieCts. Free details,
OANQClNTHS INC. Dept CO, 80. 261. w estland Ml
48 185.

TRS--80 B"'UDOT TTY int",lilICtIsoITware : no klnll'&r neJd
<;.IIsselle lIOII..ale whlctl d .ives elecl .ie pencil. RSM2.
Nolie toolk it. EOT/"'SM. lit BAStC at tOO. rs, or 6OWPM.
I.Qad PfOQ,am then IoaCI sell inser1 ing dri..... WorkS w,tl1
ilIny audiO in terlace h••d....e. S20,00 Lynn Oraves. PO
80. 306. lilIke 81uU. IL 6lXl4.

1943 Ed,Tion Allied 's "-diO Bui!Ofl<·. Handbook. 36
pa.ges o f ci.cuil'. tr-y. & ins-pl,.lIon lor II'Ml beginning
.adiO Du,I08I' and """Ialgia foe oIdli"*s! Nice g, " item.
$6.95 postpaid. Ot"o 'esidenll aOd saln la• . R. .... Russ
Co. 60. 601 Fa"born. OH 45324

Ctystal sel k,t 0PfIfl type cryst.' dete;:loe . • ntenna.
Trim m I'le.aclptlones. 1943 "'lhed', RadIO Bui!Ofl< 'S Hand­
bOOk. plus 10 pa.ges 01 unique ;n, ln.ct IOtlS, SZ4.95
POllpaKI , Ohio 'esident. aOd aa'o t.. R."'. Russ Co.
80.601 Fai' born. OH . 5324 (g ' f! tIO.edl

SAY YOU SAW IT IN CO

For further detai ls on th is exc iting new
easy-to-use t uner send lor our new brochure.
Engineers dea ler.

To order send S10 shipping/handling . Call1orni. fesldents add
tax .

sales

• 103



my COmPETITION KNOWS rm .••
YOU SHOULD room ADVERTISER'S INDEX

CLOCI CAW. A. allable and will lit any one 0 1 Iha abo.e clocks. Regular
Price ... $6.50 " OnIJ lit.50 _ booosI" wlfII dodo
SlIt.DIGIT ALAIM ClOCk lilT IQf nome, camper, RV, o. liald-day use. Ope<ates
on 12·.nll AC or DC, and has It s own 6().Hz lime tHisa on the bo..d. Comptete
wit h all elect.onlc componenlS and two-piece, p.e·drilled PC w.,.ds. Boa.d
aize ." ~ 3" . Com plete wIth speake. and switc hes. II operated on DC. tna.e Is
notn lng mo.e 10 buy .'
'.KID"' •. .••.•.••• .••.•••••••••• • . • ••• •••• •••• .••. •• .•.••• . •••• . $1 6.95
T.....,I.tt-.ol\ AC liM> coro tor thos-e whowiah to ope.ate tne elock lrom 11o-.oU
AC. $2,50
'Flts clock case ad.e.Used below.

SHIPPING INFORMATION
ORDERS OVER $15.00 WtLL BE SHIPPED POSTPAID EXCEPT ON ITEMS
WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS THAN
$15.00 PLEASE INCLUDE ADDITIONAL $1.00 FOR HANDLING AND MAILING
CHARGES SEND SASE FOR FREE FLYER

To speed information to you on products shown in CO
advertising, a new computerized Reader Service System
has been designed . For additional information on a
particular ad in this issue. tear out the Reader Service
postcard bound in this issue and circle the numbers on
the card which correspond with the Reader Service num­
bers listed on the INDIVIDUAL ADS. DON'T CIRCLE
THE PAGE NUMBERSI Fill in your name and address,
and mail. We'll have your information on the way in
short order.

AEA M
AGL Electronics ........•.• .. .•.•. ... .. ... . .. .•..•.. . . .. . .. .. .......•. 54
Antenna Superma rket ...... . .•... ....... . .. ... . .• . .• . .. .... . . .•....•.. 101
Apollo Holding Co.. •. . . . ... ... •..... ........ ...... •.. ............. .. .. 37
Barker & Williamson 67
Barry Elect ron ics 56
Bencher. Inc. . .. . . _ 30,77
Bob's Amateur Radio Center.. . .....•... .. ...•.. .. ... ...• . . . . ... ...•. 33, 86
Bult ernul Electronic~ 22
ceco Commcnicauons. j nc 51

CW Communications 78

Command Productions . .... . . ..... ......... • .... •.... . . .. ... • . ... .. .... 69

Continental Specialties 39
DGM Ind ustries 102
The DX Bulletin 102
Dahl Co 102
Dayton Hamvennon 47
DenTron Radio 1

Digit rex Electronics Co......... ........ .. ... ..... ......... ... .. .. . • . ... 51
E.T.O 7
Bimac, Div. of Varian . ... .. ... •. .... • . ... • .. . . .• .. • . • . . • . . • . . . . . .. Co• • IV
Electronic Research Corp. . .......... . .. •.. ... •.. •..... ... . . . . ... •. . .. .. 85
Flesher Corp. . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . .. . . . . . • . . . . . . . . . . . . . . . . . . 79

Fox-Tango . .. . . . . . . . . . . . . . . . .. . .• ..•.. ...•. .•.•• . . . . . . . .. .•. . ... .... .43
G.I.S.M .O.. . . • . ... . ... •.. • . • . . • .. • . . • ..... ... .. • .. • . . • . . . . .. . . . ... . . .41
Gregory •. . .. .. .. . . . . .•..• ..• . . . .. . .. . ..... . .. .. . .. . . . . . . . .. . .. .. . . .. 102
Group III Sales Co 46
Hal Communicanons 45
Hal-lroni~ 104
Ham RadioOutlet 2
Hedlh Co . . . . • . . • . . . . . . . • . . . . . . . . . . . . . . . . . . .. . . . . . • . . . . . . . . . . . . . . . . . . . 11
HenryRadi o . . . ... • . ... . . . . .. . .. ... .... . . .. . . . •........ ... .. . . . . . .. . .. 49
ICOM Cov. II
International Crystal . . . •. ... •.. ..... . ..... ... ...... .... ... . .. . ....... .. 25
J an Crys lal~ ..... •.. •................ ..... ...... ...... . .... ... .... ... 101
KLM 13
Kantronks 75
Kengore Corp. . . . . . . . . . . . .. . • . . . . . . . . • . • . . • . . . . • • . . • . • • . . . . • . • . . . . . . . . 79

Kenwood .. .• . • . . •.. •.. • . • .. • . . • ... . • .. • . . ... ..... . .. ..... .. ...... 52. 53
Kirk Ele<::l ronics •.. . . . . . . . .. . .. . . . . . . .. . . . . . . . . . . .. ... . . . .. . . . .. .. .. . . . 26
MFJ Enterprises 87

MIL Indust ries 69
Madison Electronics 29. 3S, 55
Microwave Filter 70
M er-Gam 8
Murch Electronics 93
Palomar Engineers . •.. • ..... ......... ... .. .. ..... .. ..... ....... ...... 103
Partridge Ele<::lron ics . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 67
Radio Amateur Call book Inc 19
RadioWorld 91
Slep Electronics 102
Space Electronics ......... ... ....... . . .. ... ..... . •.. ... .... . .... ..... .. 91
Swan . . .•. .•.. •.... •.. ... •.. . . • . . • . . . .. • . • . . •. . . . . • . . • .. . . . . • .. . .. . .. 81
SwedC<lXSlamps . • . .• .. .. • ..•. .. ... .. ... . .•. . . . .• . .. . . . . •...... .. . .. . .41
Telrex Laboratories ...• . . .. ... ... .... . ... .. . •.. •.. .. ...... •. •. . • . • .. ... 89
Ten-Te<:: . . .. . . . .. .. . . .5
Trj-Ex ......•.................. ... . . . . . . ........... ... •.. . . • . • . . • . • .. 23
Unarco-Rohn 100
Western Electronics .. ... .... •. ... .... . .. .. . . .. ' . •.. ..... . .... .. .. . .... . 16
Wilson Electronics .. •. •.. • .. ... • .... .. . ... .......... . •. . •... . • .... •.... 57
Yae-su Electronics ..• ..•. .•....•. . • •.• . . • • . • .. •..... •.. •. •. .•... • •. Ccv, III

... ,,,,

iii'

"hi!"''':;.........-, 6 '

",•. -
" HAL" HAtOlO C. NOWlAND

WnXH

HAl ·TAONlX

1Y69%

HAU79 Clock Kit fREE with every Counter
Plus A fREE In-Line RF Probe.

s~~r}l~~~gus~T~~SJ~Tt~~T~FH~t~~fn~~~~bC~~l:~W~~J~
DUENey RANGE OF ZERO TO 600 MHz, FEATURES TWO INPUTS, ONE FOR
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY; AUTOMATIC ZERO
SUPPRESSION. TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10
SEC GATE AVAILABLE. ACCURACY :I: .001%, UTILIZES 10·MHz CRYSTAL 5.
PPM. COMPLETI! lilT . .. . • • .. • . . • •. .•.. • •.•~. • • .. •. .. •. .. .... . .•. $128
HAL.300A 7-01GIT COUNTER (SI MI L A R TO HAL-600Al WITH FRE ­
OUENCY HANGE OF ZERO TO JOO "1Hz. COMPLETE KIT . . :JH"': ..$101l
HAL-50A 8-0 IGIT COUNTER WITH FREOUENCY RANGE OF ZERO TO 50
MHz OR BEnER. AUTOMATIC DECIMAL POINT, ZERO SUPPRESSION

t
",""

DEMAND. FEATURES TWO INPUTS' ONE FOR LOW FREOUENCY INPU . AND
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTRONIX
PRE·SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE 10
SEC AN D .1 SEC TIME GATES ACCURACY :1:.001%. UTILIZES 10·MHz
CRYSTAL 5 PPM. COMPLETE KIT · • . . • . . . . ..••. Uft':'"...•..•• .••. . $1011

PIE-SCALER KITS
HAL 300 rRE. • •• •• • • • ••• • • • • • • •• • • • • • • • • • • •• • • • • • • • • S 14.9S

(Pre·drilled GIO bo..d and all componenlS)
HAL 300 AlrRE•••••••••••••• • ••••••••••••• •• •••• •• • • SZ4.9S

(Same as abo.e Wll h preamp)
HAL· 600 rlE• •• •• • •.• ••• ••• •• • •• ••• •• • • • •• •• •• • •• • •• • S19 9S

(Prtt-drliled GI 0 board and all componenls) •
HAL 600 Alr Rf • ••• •• •• • •• • •• •• • •• ••• ••• •••• ••••••••• • $39.95

(Same as . bo.e bul wilh p.eamp)

HAL.leiHz rRE·SCALER VHF& UHF INPUT ANa
OUTPUT DIVIDES BY 1000. OPERATES ON A SIN-
GLE 5V SUPPLY PRE·BUILT & TESTED $7P.PS

TOUCH TONE DECODER KIT
HIGH LY STABLE DECODER KIT. COMES WITH 2 SIDED. PLATED THRU AN D
SOLDER FLOWED G·l0 PC BOARD... 7·561'1,2·7402, AND ALL ELECTRONIC
COM PONENTS. BOARD MEASURE::; sw ~ 5'1:1 INCHES. HAS 12 LINES OUT.
ONLY U'.'5
DELUXE 12·IUnON TOUCHTONE ENCODER KIT ul lllzing lhe new ICM 7206
cllip. PI'O. ides bctn VISUAL AND AUDIO indicalion s' Comes wilh its own two­
tone anodiZed aluminum cabinet Measu'es only 2 3/. " 331. ". Complel e willi
Touch·Tone cee. ee..d. c'yslal, ch ip and al\ necessa.y components 10 l inish
Ih" kit.
PRICED AT $28.15
For eese who wiSh to mount Ih" encod,,' in a hand·held uni !, me PC boa.d
meuu,es only 9/16" " 1 31. " This pa ,lia l kit wilh PC board. cr ysl al. ch ip and

;~Tlto.i~: ..... ... ... ....... ....... ....... .... ....... ............. •,US

ACCUUnl (klTl THtS ACCUKEYER IS A REVISED VERSION OF THE VERY
POPULAR WB<4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR·
REn. IN CST MAGAZINE AN D THE 1915 RADIO AMATEURS HANDBOOK.
$16.95

"CCUUYlI-MlMOlV OrnoN m THIS ACCUKEYER MEMORY KIT PRO­
VIDES A SIMPLE, LOW COST METHOD OF ADOtNG MEMORY CAPABILITY
TO THE WB.VVF ACCUKEYER. WHILE DESIGNED FOR DIRECT AnACH·
MENT TO THE ABOVE ACCUKEYER. IT CAN ALSO BE AnACHED TO ANY
STANDARD ACCUKEYER BOARD WITH L1nLE DtFFICULTY $16.95

6-DIGIT CLOCK • 12/24 HOUR
COMPLETE KIT CONSISTING OF 2 PC Gl0 PRE·DRILLED PC BOARDS. 1
CLOCK CHIP, 6 FNO 359 REAOOUTS, 13 TRANStSTORS 3 CAPS, 9
RESISTO RS. 5 DIOD ES, 3 PUSH· BUTTON SWITCHES, POWER
TRANSFORMER AND INSTRUCTIONS.
DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA.
rtlClDAT $11.95

HAL·TRONIX
P. O. BOX 1101

SOUTHGATE, MICH. 48195
PHOfllE (313) 285-1782

.~
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FT-7D7 is shown with
optional fV-7D70M VRl
& Scanning Microphone

THE FT·707
"WAYFARER"

The introduction of the "WAYFARER" by Yaesu is the beginning of a new era in compact solid state
transceivers. The FT-707 "WAYFARER" offers you a fu ll 100 watts output on 80-10 meters and operates
SSB, CW, and AM modes. Don 't let the small size fool you ! Though it isnot much larger than abook, th is isa
full-featured transceiver which is ideally suited for your home station or asatraveling companion for mobile
or portable operation.
The receiver offers sensitivity of .25uV/10dB SN as well as adegree of selectivity previously unavailable in a
package this small. The "WAYFARER" comes equipped with 16 poles of IF filtering , variable bandwidth and
optional crystal filters for 600 Hz or 350 Hz. Just look at these additional features:

Fr-707 with Standard Faatures Fr-707 with Optlonsl FV-7070M
• Fast/slow AGC selection & Scanning Microphone
• Advanced noise blanker • Choice of 2 rates of scan
• Built·in calibrator • Remote scanning from microphone
• WWV/JJY Band • Scans in 10 cycle steps
• Bright Digital Readout • Synthesized VFO
• Fixed crystal position • Selection of receiver/transmitter functions
• 2 auxiliary bands for future expansion from either front panel or external VFO
• Unique multi-color bar metering-monitors • "DMS" (Digital Memory Shift)

signal strength , power output, and ALC voltage.

Impressive as the "WAYFARER" is its versatility can be greatly increased by the addition of the FV-707DM
(optional) . The FV-707DM, though only one inch high, allows the storage of 13 discrete frequencies and with
the use of "DMS" (Digital Memory Shift) each memory can be band-spread 500 KHz. These 500 KHz bands
may be remotely scanned from the microphone at the very smooth rate of 10Hz steps.

The FT-707 "WAYFARER" is a truly unique rig.
See it today at your authorized Yaesu Dealer.

CIRCLE.(8 ON REAOER SERVICE CARD

W&§§O::D \fil
The radio. V

YAESU ELEcmONICS CORP., 6851 Welthall Way, ParemounL CA 9On3 • (213) 633 4007
YAESU ELECTRONICS Eastarn Ssrvlca Ctr., 9812 Prlncaton-Glendsle Rd.,Clnclnnatl,OH 45246 80



EI Ctakes thework
outoftikW

FMtransmi design.
-

1935.EIMAC
was present at the birth

of FM broadcastin~ .
Major Armstrong s

early transmitter used four
EIMAC 150T tubes in the

amplifier st ages. And
EIMAC st ill retains its

commanding position in
continuing high power

vacuum tube technology.

or full information on the CY-2200,
the 8990 (25 kW) and the 898 9 (15

kW) write EIMAC, Division of Varian,
301 Industrial Way, San Carlos, Califo rnia
94070. Telephone (415) 592-1221. Or con­
tact any of the more than 30 Varian Elec­
tron Device Group sales offices throughout
the world.

•vanan

New cavity
amplifier and
tetrode combo.

The new EIMAC
CY-2200 power amplifier
cavity assembly and com­
panion 8990 ret rode is ready
for use In next generation
FM transmitters in the
88-108 MHz band.

EIMAC engineered
interface provides capability
between tube and cavity
design and the result is an
amplifier of classic simplicity
that combines a useful power
output of 25 kW with a stage
gain o f approximately 20 dB.
These numbers make a one tube,
high power FM transmitter a
reality today.

Cost effective modern design.
EIM AC's cost-e ffect iveness

and modern design are yours in the
new cavity and tube combo. Anticipate
reduced transmitter down-time and
higher revenues with this new amplifier
concept. Make sure your new transmit­
ter is EIMAC eq uipped .

CIRCLE 22 0111 READER SERVICE CARD
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