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Heathkit SB-l04 Transceiver

All the modern circuitry, bul lt-ln features, high
performance and honest operating conven­
ience you have wanted are in the new 58-104.

Completely solid·slate . . . from the audio input
to RF output with over 275 advanced solid·
state devices, including 31 ICs, 75 transistors,
and 171 diodes.

Totally broadbanded. No more bothersome
Preselector, Load . or Tune controls. Just
choose the band, dial In the operating fre­
quency, and select your mode.

True digital readout. 6 digits of large, bright,
easily read frequency Information with reso­
lution down to 100 Hz on all bands. True dig­
Ital circuitry that takes into account VFO,
HFO, and BFO frequencies. You see where
you are at all times.

Performance·plusf The transmitter delivers a
solid 100 watts output in the high power post­
tion and can be switched to one watt instantly
from the front panel. Low harmonic and spu­
rious radiation; third-order distortion Is 30 dB
down or better at 100 watts; carrier and un­
wanted sideband suppression are ra ted at
-55 dB. The broadband receiver is designed
to minimize cross-modulation and intermodu­
latian ; active devices are kept to a minimum
ahead of the highly selective crystal filter.
Adjacent signal overload is non-existent, yet
sensitiVity is better than 1 p.V.

Versatile. The 104 will operate directly from a
12 V. auto electrical system; for fixed station
use, hookup the HP-1144 supply. Complete
back panel inputs and outputs include con ­
nectors for phone patch, separate Tx and Rcv
antennas, IF out, Driver out, VFO In and out.

Easy Assembly. Easier than any other design

we' ve offered. Over 2800 parts, yet all but a
handful mount on one of the 15 glass epoxy
boards, and two wiring harnesses eliminate
most of the nolnt-to-polnt wiring, eleven
boards plug-in and 7 can be extended out of
the chassis wh ile operational; the other
boards are accessible without dismantling.
Alignment is fast and simple due largely to
the broadband design; only a dummy load,
mike, and VTVM are needed,

A system concept. The 104 has its own new
line of accessories .. . 1 kw conductlon-cooled
linear, CRT station monilor, S-I n- l station con­
sale, remote VFO, fixed station power supply,
speaker, noise blanker, 400 Hz CW filter, and
a mobile mount. Everything you need to put
you in complete command of th is years·ahead
design ... put them to work at your station.

Kit 5B-l04, 31 Ibs., mailable ..• . .... 669.95"

Kit 5BA-104·3, 400 Hz CW crystal
filter, 1 lb., mailable .. .. .. . .. .•.. . . . 34.95"

Kit 5BA·l04·1 , Noise blanker,
1 lb., mail able , 24.95"

Kit 5BA·l04·2, Mobile mount,
6 Ibs., mailable . . . ....... . ...• .... . 34.95"
Kit HP·1144, Fixed station power
supply, 28 Ibs., mailable 89.95"

Kit 5B·230, Linear, 40 lbs., mailable . . 319.95"
Kit 5B·634, Station console,
14 Ibs., mailable 179.95"

Kit 58·614, Station monitor,
17 Ibs., mailable 139.95"

Kit 5B·644, Remote VFO,
10 lbs., mailable 119.95"

Kit 5B·604, Station speaker,
8 Ibs., mailable 29.95"

AM-311

ZIP

NAME

CITY

ADDRESS
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Benton Harbor, Michigan 49022
o Please send my free 1975 Heathkit Catalog .
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1ft all right here.
The HAL ST-6 term inal unit has

been hailed by experienced RnY
amateurs. Its immunity to inter­
ference and noise is the talk of
the RTIV wor ld as the best in the
business. In fact, we bui lt it to
high est standards - but kept the
price in a range that you can
affo rd.

The features of this uni t tell the
story of why it's so popular: Auto­
start operation, separate input
fi lters for each shift, an antispace
feature, and switch selection of
850 and 170 Hz shifts are stand ­
ard. An extra discriminator for a
425 Hz shi ft is available as an
option. A space -saving special
power transformer is part of the
package; it includes windings for
low voltage and loop supplies,
and a 11 5/ 230 VAC primary.
Dual-in-line IC's are mounted in
sockets for ease of testing and
replacement. Seven G10 epoxy
glass boards with reliable wiping
contacts hold all circuitry. Tuning
is read from a lma. panel meter
which, at the flick of a switch,
serves as a loop current readout.
Other visual indicators display AC
power on, Mark, and Space con­
ditions. Two other lamps indicate
whether the ST- 6 is in the receive
or standby mode. For maximum
safety, a three-wire grounding

cord and groundi ng outlet for the
printer are included. The power
supply card contains easy-to­
replace clip-i n fuses.The ST-6 is
available factory assembled and
aligned, o r in ki t form. The PC
boards and cabinet on ly are also
available.

A popular option designed to
plug right in to the ST-6 is HAL's
AK- l AFSK oscillator. Available
assembled or in kit form, the AK-l
is an AFSK oscillator that demon­
strates stability and reliability.
It provides switch selection of
170 Hz and 850 Hz shift using
standard AFSK tones. The AK-1
may also be mounted in its own
cabinet for use as an independent
unit. Frequencies are set by 15­
turn trimmers for ease of accurate
tone adjustment. The AK-l oper­
ates on 12 VDC, or d ireclly from
the ST-6 power supply.

If you' re ready for the very best
RITY at an attractive price, look
into the HAL ST-6 TU, the 425 Hz
d iscriminator, and the AK-l AFSK
oscillator. They'll give you all the
help you need. Ord er yours today!
Prices:
Assembied:
$310- ST- 6 Terminal Unit
$350 - ST-6 /425 Hz Disc .
$350 - ST-6/AK-1
$390 - ST-6/425 Hz Disc i AK-l

Kit Form:
$1 47.50 - ST-6 Terminal Unit
$ 35 .00 - ST-6 Tab le or Rack

Cabinet
$ 29.00 - 425 Hz Discriminator
$ 29.00 - AK-1 AFSK Unit

All prices postpaid, USA. For
ai r shipment add $4 for the ST-6
kit or cabinet. $1 each for the
425 Hz kit orthe AK-1 kit, $10 for
the assembled ST-6 with any
options.
r ------------...,
I EI1IJ HAL Communications Corp, I
I Box 365C . Urbana. Ill. 61601 I

Telephone: (217) 367·7373 I
I 0 Enclosed is S for the
I following items: 0 51·6 Assembled, I
I 0 W ith all options ; 0 5T-6/ 425 Hz I
I Disc: 0 S T·6/AK·l ; 0 51·6 kit; I
l O ST-6 Cabinet; 0 425 Hz Disc kit; I

o AK-l kit.
I 0 Charge to my Mas ter Cha rg e I
I # I
I BankAme ricard # I
I Master Charge/lnterbank # and I
I Exp_date I
: 0 Please send me the HAL catalog . :

I Name I
I I
I Address I
I I
I City /State/Zip C I
I Illinois residents add 5% sales lax . IL -.J
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Free C/fJssified Ads
Your cl assi f ied ad may be run Free of Charge
,n THE ELECT RONIC FLEAMA RKET •. a
brand new monthly publ icat ion that hits the
mail on February 10th.

This offer is good fo r all CO subscribers every
month. Please li mit ads to thirty words or six
lines, and not more than two ads per mont h.
You can buy. sell. swap or advertise for QSLs.

Your ad may cover ham gear, CB gear, test
equipment,ste reo , o r anything else an electronic
hobbyist ma y find o f in terest .

Remember, this service is absolutely free to
subscribers who use t he coupon below (o r a

reasonable facsimile thereof}. THE El ECT RON·
Ie FlEAMARKET will be read by thousandsot
electron ic hobbyists, so don't miss out .

After a ll , could the price be better ?

- - - - - - - - - -
ELECTRONIC FlEAMARKET
14 Vanderventer Avenue
Port Washington, NY 11050

Please run the c lassified ad listed below in the
first available issue:

***
Name

Address

City State Zip

00s

-•
I

You'll like the crystal clear transmit
and receive performance of

this compact 440 MHz unit . . .
and so will those listening.

Solid state design brings you
the best in American Made

circuitry. Features include
Automatic Frequency Control and

UH F power module. Frequency
range is 420-450 M Hz, with 0.5 ~v

tune-up sensitivi ty and 3 watts
aud io output. No need to worry

about current drain, either, And
all of this for the low, low price

of only

JfOO2 .J Amateur Net

T"q~Qi-ELECTRONICS, INC.
7707 RECOROS STREET

INOIANAPOLIS. INOIANA 46226

An FM Model For Every Purpose ..•
Every Purse

Delivers 10 Watts of Power
and 12 Channel Capability

HR·I KRT·2 ACT 10H/l/U
12 Channel-25 W.ItS 5 Channel H.nd-Held 3 Bl nd·tOCh,nn.1

6 Meter FMTnnstei,er 2 MeIer FM Trlnsce;v.r FM SCinner Receiver

12 Channel
440 MHz FM Transceiver
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OUR READERS SAY
20282

Editor, CQ :
. This letter is in regard to the new rul e changes

ment ioned in Zero Bias in Jan uar y , 1975 CQ. I
only have a fe w com men ts to make and I am wo n­
d eri ng if there is anyone w ho can pu t t hem before
t he FCC and t he amateur fraternit y better than
people in your posit ion . In orde r to qualify my

Edi tor, CQ :
The Federal Regist er fo r Monday, Marc h 24.

19 75 , announced that the FCC has made severa l new
call sign bl oc ks ava ila ble for assign me nt to the
Amateur Service. Part 2, para . 2.302 and Part 97.
para. 97. 5 I have been a mended acco rd ingly.

The accom panying table shows what vario us
leiter-digit com binat ions the Com miss ion ma y now
use in assigning amateur calls . Tabulated with the
table are the maximum number o f possible co m­
binations in each of the 21 blocks, for a single
call-n u m ber di strict. The letterv X" cannot follow
the digit immediat el y, and tho se com bina t ions have
not been co un ted . (UX " is reserved for ex per imen tal
sta t ions.)

Ef fec tive A pril 2 5, 19 7 5, each o f ten call-nu m­
ber di stricts (I through 0) has a poten tia l of
1,634,47 5 different ca ll sign combina tions for
assignmen t to US hams.

A tab ulatio n fr om the FCC Annua l Repor t for
fi scal year 19 73 shows that t he Co mmission has
slightly over 1.8 millio n o utsta nding station au thor­
iza tions in all their services co m bined.

Who wou ld ever suspect that so man y possible
com bina tio ns will ever be needed in the Amateur
Service in Ihis coun try? Perha ps a close examina­
tion o f FCC Docket 202 82 o n restructuring the
Amateur Service could shed some light on the
subjec t . O nly time will t ell.

Loren E. "Bud" Thompson, Jr., WOLRN
Littleton, Colorado

I x I

I x 2

I x 3

2 x I

2 x 2

2 x 3

Call sign block

KI A through KO Z
N IA through NOZ
WI A through WO Z
KI AA Ihro ugh KOZl
NI AA through NoZZ
WI AA through W OZl
KI AAA thro ugh KOZZZ
NIAAA Ihrough NOZlZ
WI AAA through WOZZZ
AA IA through ALOZ
KAlA t hro ugh KZOZ
NA I A t hrough NZOZ
WA IA thro ugh WZoZ
AA IAA through ALOZZ
KA IAA thro ugh KZOZZ
NA IAA through NZOZZ
WA IAA through WZO ZZ
AA I AA A through A LOZZZ
KAIAA A through KZOZZZ
NAI AAA through N Zo ZZZ
WAI AA A through WZOZZZ

25
25
2 5

6 50
6 50
6 50

16 ,9 00
16,900
16 ,900

300
650
6 50
6 50

7.80 0
16,900
16 .900
16,900

202,800
439,400
439,400
4 39 ,400

1.6 34,47 5

position, let m e tell yo u that I hava a vague
feelin g that somet hi ng is going to happen that is
again going to restrict m y r ights an d privileges as an
ama teu r a nd I am going to wake up to o late to do
anyt hi ng about it.

If I understand the proposed changes as they
ap pear in Docket 202 82. the Genera l class license
holder is the guy who is going to get cu t down
to s ize again. As a holder of a Genera l class license
for o ver twenty years, I feel that any cho p ping
done at this time should be at the other ends of the
licensing structure. not in my turf. If someo ne
wants to be a glorified C B o pera tor. let hi s privi­
leges be designed to allow him, but without re­
stricting mine. If anot her fellow wants to a p proach
the realms o f the elect ronic engineer , let his priv­
ileges be d esi gned to allow him his full expression,
b ut without restricting min e.

I a m a brass pou nder by avoca t ion, and I pro b­
ab ly will spend most of my o perat ing time on the
40 a nd 15 meter ba nds, bu t I do not wan t to have
the v. h.f, o r u. h.f, porttons of the spect ru m closed
to me by a rbi trary d ecisio ns that seem to be re­
lated mainly to f ut ure sa les o f commercia l a ma teur
gear.

I don 't care to o much abou t power restr ictio ns
based o n class of license , bu t I do resent the limi­
tatio ns o n spec tr u m use a nd e mission type that will
come as part o f these cha nges. A General licensee
shou ld have access to a ll areas without limits except
power input. The license was meant to be used b y
the " average" amateur , a nd that may be the class
that represents the silen t majority . Everyone knows
what happens to the sile nt majority.

R.E. Brossman. W8PMS
Wheeling, West Virginia

Ed itor, CQ:
Could it be that we are finally going to find

o ur wa y o ut o f the Incent tve licensin g wilderness?
Since it ·s ado pt ion in 19 6 8. we have seen the ero­
sion o f amateurs a t the rat e o f 350 per month. A ny
net benefi t gained b y t he present Incentive licensing
st ruc ture has been lotall y wiped o u t. The 350 per
month loss ha s even made it a negative procedu re.
Now we have FCC Docket 20282 o n restructuring
before us to hopefull y resurrect our d eca ying ho bby.

At the present rat e of negative growt h in o ur
ran ks , we will have the fight o f o u r lives to just
maintain what we now ha ve when that IT U Ire­
quency confe rence comes around in 19 79. We
have go t to turn this trend aro u nd a nd sta r t grow­
ing. The people in a ma teur radio who are ed uca­
ted beyond their ca pac ity have had their cha nce
since 19 68. It has been a n unprecedented di saster
for ama teur radio . The humanislic sid e o f o ur
ho bby was never fi gured into their equa t ion o f in­
cen tives. Technical kno wledge was going to better
o ur ran ks, bu t in effec t it has jus t th inned them.

At least the FCC has reco gnized somet hing is
draslically wro ng in ama teur radio. It should have
been the ARRL t ha t made some far-reaching pro­
posals to correct the si tua tion. But no. they have
missed the boa t again . as they d id in 19 68. How­
ever, this time it is my ho pe that every amate ur
rad io opera tor in the U.S. wi ll wrtt e directly to the

May, 1975 • CQ • 5
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Thousands...

of Drake
TR-3 and TR-4
Sideband
Transceivers

• •are giving
dependable

•service ...
many of them
since 1963!

Andnow TR 4C
the Drake -

is already surpassing their record!

Now at your dealer's

R. L. DRAKE COMPANY
® 540 Richard St., Miamisburg, Ohio 45342

Phone: (513) 866-2421 Telex: 288-017



FCC to ex press their const ruc t ive thoughts on this
vitall y essent ial proposal. Some part s o f Docket
20 282 are excellen t, so me need modification. But
the FCC is as king for gu ida nce in this end eavor.
Do not remain silent and on ly com plain about
burea uc ra cy in wash ington. Let them know where
you sta nd .

David J . Churc h, WA2 HZ R
Amber, New York

Editor, CQ: .
As to the latest bra instor m from the FCC I

would like to voice my o pinio n against it. No­
where in t he Unit ed States Constitu t ion is a w hiz
kid given more privileges t han the average ci tizen.

This docket is the wors t piece of discrimina tion
tha t ever came out of Washington to hit the
presses. Take a general ham who has held a t ic ket
fo r twen ty or t hir t y years and now he can't get h is
cod e speed up or learn his theory , so he is penali zed.

l am only a Condi tiona l class bu t I worked hard
and I know I got my t ic ket legit , so why must I
go thro ugh this again . But if need be , I'll be read y.

Rober t M Bosc h
Pennsburg, PA

Super Power
Editor, CQ :

I'Ve been read ing wit h grea t interest the com­
ments o f my fello w hams about the illegal o per­
atio ns of some of us. My first poin t is : You ough ta
view it fr om the o ther side! Of the ocean, that is,
1 was fortunate enough to opera te overseas for
several years and it was a real eye-open ing ex­
perience.

When the condi tions are good and the littl e
guys are gett ing throu gh prett y good , the big
guns knock you right o ff your stoo l. When con­
ditions are bad , their brut e force power st ill
knocks yo u off your s too l. I ca n never be co n­
vinced that the y were legal.

Now I'm back in the stat es and it's the same
drill. I'm sitt ing there waitin g for my sched u le
which is abou t all the o perat ing I do - and blap!!!
I'm kn oc ked off my stoo l by a 25 kH z > wide sig­
nal that almost melted my speaker. You kn ow
the type. he's not concerned with who may be
using the fr equency , he just star ts pumping o u t
the r.r. 'cause he knows he's swa m ping everyone
anyw here close. My first impression is wrong,
he 's not a local , he 's halfwa y acc ross the U.S.
from me.

Well, okay, most of us say, and have sa id for
years, so w ha t'? We gripe abou t the C B'ers, we
gripe abou t these illegal types, we gripe about this
and that , but the funda men tal q uest ron is, what
can we do abou t it'?

Let's fi rs t ask ourselves these q uest ions:
_ Is the fac t that we hold ham rad io licenses

public informa tio n'?
- Do we feel that FCC enforce men t o f the reg­

ulat ions are vir tua lly ni l'?
- Are the pit ifull y few FCC ac t io ns aga inst vio­

lators a lso public infor mation '?
_ If the above are true, why dosen't someone

like CQ Magazine obtai n from the FCC a list o f
ac t ions against who m , for w ha t reason, since it is
public in forma tion '?

Perhaps just perhaps, if the non-action of the
FCC in these areas were made more public, and
the public (in this case, the hams), made their dis­
pleasure known to the FCC or their Congressmen
& Senators, perha ps, just perhaps pressure cou ld be
brought in the ri ght places to increase the FCC

budget to include a ma ssive in crease in bird dogs
to police o ur bands and enforce the law!!!

Eve n without publishing this information o n
FCC act io ns, can you imagine the impact if all o f
us wrote just o ne letter to Washington '? Gee Wh iz,
I'm so fired up I'm gonna \v'rit e my Co ngressman
and Sena tors, right a fte r I build a bac k su ppor t for
my stool.

Serious ly fellows, we ca n bit ch a nd raise d ust
all we wan t bu t political pressure is the o n ly
thing they understa nd , so let's use it.

J erry S hields, W5SRN
Aus ti n, Texas

Edi tor, CQ :
Re: Mr . Harts(WOI BZ), Mr. Backys(K9QN), Mr.
COl hran(WN8 PBN) letters (Our Readers Say) Feb.

After reading these lett ers I must reluctantl y
agree wi th some of the poin ts raised. It is possible
that there are certain members o f the OXCC Honor
Roll that do run "super power" bu t if so I feel
that they are in the minority . Severa l limes in the
past few years the DX Advisory Com mittee o f
A R RL has considered the problem of excessive
power b ut have come up with no wor kable solu­
tion. The OXAC would a p precia te any in pu t from
conc erned a ma teurs o n correcting this problem.
Personall y, however, I feel the solu tion must
come from within the 'se lf policin g activity ' of
Amateur Rad io .

The DXCC award and the Honor Roll are per­
sona l achievements a nd if obtained by 'illegal '
means or methods they tend to lose much o f their
sign ifica nc e. It is however interesting to not e that
some of the " super signals" o n the OX bands are
calls which never a ppea r in the DXCC o r Honor
Roll listings.

It is unfortunate but I must sta te that 1 per­
so na lty feel that there is more abuse of the power
limit within the ranks of DXers than within the
ranks of the large, active co n tes t stations. I do not
feel that any o f the top 10 mutti-muttt, multi­
single, or single o perator con tes t st a t io ns in the
USA run illegal power. Gra nted, most of these
stat ions have tremendous antenna se t u ps and good
locations but do not use, nor do they need to use
su per power.

In the large multi-multi sta t ions there are enough
problems with 'interstation interference' running
legal power a nd the use o f 'super power' would
make the efficient o perat ion o f 5 st ations a t the
sa me time impossible.

So in closing I would o ffer this suggest ion. If
anyone has a good suggest ion for cleaning up the
problem of 'su per power' drop a note to the A R RL
OX Advisory Co mmi ttee o r the CQ DX Advisory
Com mittee, o r if the individual is a con testor , writ e
the respective Contes t Advisory Co m mittee. Per­
haps the best solu tion wo uld be t o contac t the
amateur involved a nd discuss the problem with him.

Dr. J.R. Shelter, WA8ZD F
Chairman, A R RL OX Advisory Com mitt ee
4925 Hamilto n aa.,
Grovepor t . O hio 4 3125

Correction
As happens from time to time, w e do make a

mistake. In preparing the Hamtronics ad fo r A pril
(page 5 I ) we left o ut o ne very important detail.
In o rder to get the S RC- 146A as a free item. you
have to buy the S RC 8 5 I T·OO. The combination
of the transceiver and walkie/talkie sells for $659.00 .
We apologize both to Hamtronics a nd their c us­
tamers for an y in conveince thi s might have caused .
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The amazing Millen dipper has

•
o I a e-

7 COILS

®

PR OTECTI VE f~~t:£::;
POLVPAOPROPYl ENE --'~l-_1

CARRY CA SE

MANUFACTURING COMPANY, INC.
150 EXCHANGE ST., MALDEt' , MASS. 02148

138.Complete with coils. alkaline
battery and carrying case

G) No power cord.
fii\ Performance equal to or superior to the
,g"best tube type dippers.
@, .6t0300 MHz
® Smooth meter reading over tuning rangEi{

@GoOd Dip. . . /.oiiil

®
s ensitive metering system, usinq •

6 zero suppressing circuit.
rrQ-Mult iplier for very sensitive
\!..J absorption-type wavemeter.

TIEL . ( 6 1 7) 324· 41 0 8

Announcements
SAS E to: O perator,.- - - - - - - Stat io n. WM8 1CH,
American Red Cross, 10 0 E. Mack Ave.• Detro it .
MI 48201.

Foundat ion for Amateur Radio, Inc.
The Foundation for Amateur Radio . lnc.• an

no u nces it s intent 10 award three scholarships for
the acad em ic year 1975·76. All a mat eurs, wherever
resid ent in t he U.S. an d ho lding an FCC license o f
at least General c lass . ca n com pete for o n e or more
of the awards if they are now enro lled or have been
accepted for enrollment in a full -time course o f
st ud ies beyond high school.

Appli cation forms can be requested from the
Chairm an. Sc holarship Com m ittee . 8 10 1 Hampden
Lane. Bethesda. MD 20014. Area preference is the
same as the Gore Sc ho larship .

Cardenden, Fife, Scotland
Father Sta n S mi t h. GM4DNM is in the pro­

cess o f o rga n iz ing a Net for mem bers o f the Knights
o f St. Colu mba in the United Kin gdom. Knights of
Colu m b us in the United Sta tes an d Canada . a nd
New Zealand .

Members o f these o rga nizations who are " hams"
and interested in this project can ge t more details
by writing the Rev. S.J . Smi t h. GM 4 D NM . 6 Derra n
Drive. Ca rden den. Fife. KY 5 OJ G. Scotlan d .

Birmingham, Michigan
The Catalpa Amateur Radio Society will ce le­

brate Michigan Week. May 20th through 26th.
1975. b y con tac ti ng o ut-of-sta te forei gn hams.
using their ca ll. WM8I CH . Cer tific a tes will be
awarded to those sen ding a QSL card and la rge

HAMFESTS
• Lake Delton, Wisconsin - The fift h annual Yellow
Thunder Hamfest wi ll he held in t he Dellview Ho tel
at Lake Delton, WI, on May 17 . 19 7 5. Regist ration
will begin at 10:00 a m. For furthe r information
con tac t Kenneth A. Ebneter, K9GSC, 8 22 Wauona
Trail, Portage, WI 5 39 0 1. . Wabash, Ind iana - This
year the Wabash Cou n t y Indiana A ma te ur Radio
Club is s ponsoring it 's Sevent h Annual Hamfest to
be held o n S u nda y Ma y t Bt h, 197 5. II will b e a t
the 4 ·H Fairgrounds. ad missio n $ 1.5 0 a t the gate.
For more information contact: Bob Milling.­
WB9DKII. 663 N. S pring St reet. Waba sh. IN 4 6 992.

• West Liberty, Ohio - The Cha m paign Logan
Amateur Radio Club will hold their An nua l Flea­
market & Auct io n o n May 18. 19 75 at 12pm.
II will b e in the West Liberty Lions Par k ; for more
information con tac t: J ohn L. Went z. Box 102.
West Libert y . 0 11 4 3357 . • Pittsburgh, PA _
The 2 1st An n ual Breeze Shoo ters Hamfest is S un­
day. Ma y l Bt h a t White Swan Park ( Pa rkway West.
4 miles east o f the Pittsburgh International Air­
port). No fees a n d fr ee parking. Am usement Park
adjacen t t o hamfest. For further information con­
tact : Herb Heller. K3D E. 2 87 3 Beechwo od . Blvd.•
PA 1521 7 . • Bronx , New York - T he Bronx
Coun ty Historical Socie t y will s ponsor a special
eve n ts sta tions o n Bron x Btcent ennla! Day. S u nda y
Ma y t Sth, 19 75. The call requested is KT2BBC.

[Continued on page 65]
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the real performer!
specifically for repeater

...or any TWO-METER FIXED STATION OPERATION

With db­
db-

- Gain compared to % wave dipole
- FCC accepted for repeater appIication

mechanical
Vertical element-ll7"

long, l-l /S" telescopic
to 3/S" 00 high
strength aluminum

Radials-four, 21" x 3/16"
00 aluminum rod

Con nector-SO-239

Wind load-26 pounds
at 100 mph.

Wind survival-1 00 mph.

Completely self-supporting

Mounting-fits vert ical
pipe up to 1·3/4" 00

electrical

6 db. gain over Yo wave dipole

Omnidirectional radiation pattern

Maximum radiation -at horizon

50 ohm feed impedance

Field adjustab le- 14Q- 150 MH z

SW R at resonance- l.2: 1 measured at ante nna

Bandwidth-6 MHz for 2: 1 or better SWR

Power-one kilowatt FM

Feed- Shunt with D.C. grounding

Radiator-5/S wave lower section, % wave
phasing, 5/S wave upper section

The gai n you gain-you gain
transmitting and receiv ing­
get bot h with Hust ler!

15800 coenmerce par1l: drive.
brook por1l., ohio 44142~~;cs

L...Corporotio '-- ---'
Exporte r: Ro burn Agencies, lnc. ,

New York, N. Y.

THE HUSTLER MASTER GAIN ER
MODEL G6-144-A
Sh ipping Wt.: 6.S Ibs.

Available !rom

all distnbut~rS the best!
who recognize

May,1975 • CQ • 9
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Your Ken""

the new
TV-S02
2 meter transverter

line does more
the new
K-2000
full power
linear amplifier

Kenwood eng ineering scores again... the
TV-502 transverter now adapts any T5-52O
transceiver or T-599 / R-599 combination to
transmit and receive 55B or CW on the two
meter band .
• All solid-state
• 144 to 146 MHz
• S5B , CW
• Output impedance 50 ohms
• 8 walls power output (W/AC)
• Frequency stabilily + 200 Hz after

warm·up
• Styled to match the T5-52O
• Price $249.00

The brand new K-2OQO linear amplifier is
the perfect compan ion for your T5-520 or
T-599A. II is compact , reliable and priced
right. Uses two Eimac 8873 grounded grid
triodes cooled thru a large heat sink . The
K-2000 offers a fu li 2 KW PEP input fo r
55B operation and provides amateur band
coverage from 80-10 meters . Provides a
built-in solid state power supply , bulit-i n
antenna relay, a re lat ive RF power ind i­
cator, and bu i lt-in qual ity to match much
more expensive amplif iers . The K-2000
comes completely w ired and ready for
operation .

Amateur Radio's New First Family
The T5-900, T5-520, R-599A, and T-599A in
a few short years have estab lished new
levels of achievement in commun ications
for amateur radio. Inspired engineering ,
careful attent ion to quality, beautifut styl­
ing . . . these have become the hallmark of
the Kenwood family . Now your Kenwood

line does more. The T5-520 or T-599A
operated with the new K-2000 ampl ifier
provides the full power capability you need .
Combined with the TV-502 they provide the
2 meter performance on 55B or CW which
gives you "Oscar" capability and int ro­
duces you to the exciting new experience
of 2 meter OX.

Available from
Kenwood dealen

throughout the U.S.

Prices subtecl to chanee _lthout notice.
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the new look
of ptoven petfotmet
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TRANSCEIVER

the

. . . a proven name, a proven value. Look
at the specifications, look at the price
tag. ask any of the thousands of Tempo
ONE owners about its reliability . . . and

the reason for its unparalleled
popularity will be obvious.

SPECIFICATIONS
FREQUENCY RANGE : All amateur bands 80 through
10 meten, in five 500 khz. ranges: 3.54 mhz.• 7-7.5
mhz., 14-14.5 mhz.• 21-21.5 mhz.• 28.5-29 mhz.
(Crystals optionally available for ranges 28~8.5.

29·29.5 . 29.5-30 mha.l
SOLID STATE VFO: Very stable Colpitts circuit with
transistor buffer provides linear tuning oyer the range
5-5.5 mhz . A passband filter at output is tuned to pass
the 5-5.5 mhz. range.
RECEIVER OFFSET TUNI NG (CLARI FIER': Pro­
vides ±5 khz. variation of receiver tuning when switched
ON.
DIAL CALIBRATION : Vernier scale marked with one
kilohertz divisions. Main tuning dial calibrated 0-500
with 50 khz. points.

FReQUENCY STABI LlTY: Less than 100 cycles after
warm-up. and less than 100 cycles for plus or minus 10 %
line voltage change.
MODES OF OPERATION : sse upper and lower
sideband. CWand AM.
INPUT POWER : 300 watts PEP, 240 watts CW
ANTENNA IMPEOANCE: 5().75 ohms
CARRI ER SUPPRESSION : -40 de or better
SIDEBANDSUPPRESSION : ·SOdB at 1000 CPS
THIRD ORDER INTERMODULATIONPRODUCTS'
.JO dB (PEP) •
AF BANDWIOTH: JOO.2700"",
RECEIVER SENSITIVITY: 112jJ.v ;nput SIN 10dB
AGC: Fast attack slow decay for sse and CWo
SELECTIVITY : 2.3 khz . 1-6 dB'. 4 khz. (-60dB'
IMAGE REJECTION: More than SOdB.
AUDIO OUTPUT: 1 watt at 10%distortion.
AUDIO OUTPUT IMPEDAN CE: 8 ohms and 600 ohms
POWER SUPPLY: Separate AC or DC required. See AC
"ONE" and DC "ONE" below.
TUBES AN D SEMICONDUCTORS: 16 tube•• 15
diodes. 7 transistors
TEMPO "ONE" TRANSCEIVER '39 9 .0 0
ACIONE POWER SUPPLY
1171230volt50/60cycle... $9 9 .0 0
OC/1·A POWER SUPPLY 12volts DC $12 0 .0 0

• P,ic:~$ $u.b jrc, '0 Impo,r su. , cho'6r
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iI,nTH3Mk3
10-15-20 Meter 7N-Band Antenna
No matter how you stack 'em,
Hy-Gain is still the best.

Order No. 389
Order No. 221
Order No. 390

Outstanding performance makes the difference in Hy-Gain's popular 3
element TH3Mk3 tri-band beam. Superior constructi on makes it the best.
The Hy-Gain TH3M k3 superior construction includes a cast aluminum,
lilt head . universal boom-to-mast bracket that accommodates masts from
1V4" to 2'/2", All ows easy t ilting fo r installat ion. maintenance and tuning .
and provides mast feedthru for beam stacki ng .
Taper swaged slotted tUbing on all elements. Taper swaged for larger
d iameter tUbing at the element root where it counts. and less w ind load ing
at the element t ip. Slotted for easy adj ust ment and readjustment.
Full circu mfe rence compression clamps at all joi nts are mechan ically and
electrically superior to self-tapping metal screws.
Extra heavy gauge machine-formed. element- to-boom brackets w ith
plast ic sleeves used only for insulation. Bracket design allows full
support.
" Hy-Q" traps for each band are tuned at the factory. You can tune the
antenna, using charts supplied in the manual. for optimu m performance
on your preferred mode. phone or CWo
Hy-Gain 's exclusive Beta Match for optimum matching , balan ced input
on all 3 bands and DC ground to eliminate precipi tation sta tic.
For best results , use with Hy-Gain BN-86 balun is recommended.
• Up to 8 db gain. • Net weighl.. .36 Ibs.
• 20-2S db fron t- to-back. • Boom len gth . .. 14 '.
• VSWR less than 1.5 :1 at resonance. • Longest element. .. 27'.
• 1 KW AM , 2 KW PEP power capabili ty . • Surface area ... S.1 sq . It.
• Turn ing radius ... 15.7'. • Nominal 50 ohm input.

For prices and information, contact your local illn
Hy-Gain distributor or w rite Hy-Gain.

Hy-Galn ElectroniCS Corporation : 8601 Northeast Highway Sia:; lincoln. NE 6a507 ; 402/464 -9151 : Telea: 48-6424.
Branch Otl ice and Warehouse; 6100 Sepulveda Blvd ., .322: Van Nuys. CA 914() 1 : 2131785-4532; Telell 65-1359,
Distributed in canada by l ectron RadiO Sales. t.tc.: 211 Hunter Street West : PeterborCKJgh. Ontano.

Other great Hy-Gain Tri -Band beams .. .

TH6DXX 6-element Super Th underbird
TH3JR 3-element Thunderbird Jr.
TH2Mk3 Inexpensive 2-element

May,1975 • CO • 13
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II's Midland 's compact model 13-500, mobile 2-meter
transceiver with 15-wall/1-wall power, 12 channel
capability... and performance in the field that's bu ill a
sol id reputation for value and reliability in the ham fratern ity.

Multiple FET front end coupled with high a resonator filter and ceramic fil ters
• Instantaneous final protection ci rcuit to prevent VSWA damage . ADL ci rcuit
to maintain deviation at a pre-set level. • Top-mounted trimmers for each
crystal . Accessory connectors for lone burst and discrimi nator meter . Just
2V..- high x 6%- wide x 8~" deep · Inc ludes microphone, mobile mounting
bracket and crystals for .16/.76• .34/.94 and .94 simplex.

dl d's extra-value
MIa::ed Ingredient

Write tor Iree Midland Amateur
Radio Catalog ••• see why

" COMMUNICATIONS IS OUR
MIDDLE NAME"

~~gE~~~t~A~
Communications Division

P. O. Box 19032
Kansas City, Missour i 641 41

••• •
. . ractical support

Posltl'lIe. Pater serVice
for you r repe Midland

You bUY any .
when b'le transceiver.
2. meter me I

14 • CQ • Ma y, 197 5
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Th is is the low cost way to
match almost a ny ra ndom
length wire on the five most
used H F bands.
• Covers 80 thr.lugh 10 meters
• Handles maximum legal power
• Matches random length long

wire antennas
• Features Dentron quality and

value
Model 80-10 Antenn. Tuner

$49.50 ppd. USA

RADIO CO., INC.
2100 Enterprise Avenue
Twinsburg, Ohio 44087
Phone: 216-425-8073

~ ......-

'._." .,. ..--- - -
\ 'I ,\//

,,-,\ ,f, ...
... ' ' ~'

- / - ' : .=: \ -
.' , , ...

The Brand New 160·V Vertical Antenna
Another eye opener from Dentron, this new
vertical antenna will solve your 160, 80 and
40 meter problems.
• Efficient Vertical Design
• Self Supporting
• Weatherproof
• Quick & easy one man installation
• Covers 160, 80 or 40 meter band with

only one adjustment.
16Q-40V Antenna $79.50 ppd. USA

Here is another Dent ron first,
a she band antenna tu ner de­
signed to solve virtually any
matching problem you may
have.
• Covers all bands 160 through

10 meters
• Handles maximum legal power
• Matches coa x feed, random

wire and balanced line
• Includes heavy duty balun

for balanced line
• Black wrinkle fin ish cabinet
l~lO Super Tuner $119.50

ppd. USA

Be ready for restructu ring ­
Specia l Supertuner handles 3
KW PEP am pli fiers -

$229.50 ppd. USA

May, 1975 • CQ • 15
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GTX-l oo 1 \4 -MeIer FM
100 channels, 12 wall.

WAS $309.95

NOW

$21995
(Incl. 223.5 MHz)

(Incl. 146.94 MHz)

GTX·200 2-Meler FM
100 channels, 30 walls

WAS $299.95

NOW

$19995

GTX-600 6-Meler FM
100 channels, 35 w alls

WAS $309.95

NOW

$21995
(Incl. 52.525 MHz)

GTX·2 2-Meler FM
10 channel s, 30 w alls

WAS $299.95

NOW

$18995

GTX-I0 2-Meter FM
10 channels, 10 wall.

WAS $239.95

NOW

$16995
(Incl. 146.94 MHz) CLIP OUT ANo OROER NOW! (Incl. J46.94 MHz)

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

I ~~~ GENAVE, 4141 Kingma n Dr., India na polis, IN 46226 CQ

~ HEY, GENAVEI Thanks for the nice prices! Please send me:

I 0 GTX·600 @ $219.95 $ DLambda/30 2-M Base Antenna @ $39.95 $, _
I 0 GTX·200 @ $1 99.95 $ _ 0 Lambda/4 2·M Trunk Antenna @ $29.95 $ _
I 0 GTX-100 @$21 9.95 $ DTE-1ToneEncoder Pad @ $59.95 $, _

I
0 GTX·2 @$189.95 $ DPSI·9Port.Power Package @ $29.95 $, _

(less batteries)o GTX·10 @$169.95 $ DPS-1ACPowerSupply @ $49.95 $, _
I and the fo llowing standard c rvsta ls @$ 4.25 each : $ _

I non.standa~d c rystals @ $5.75 each, allow 8 weeks delivery. For factory crysta l installat ion add $8.50
per transceiver.

I Ind. residents add 4% sales tax:
Sub-Total $ Cal. residents add 6% sales tax: TOTAL: $,__, _

I All orders shipped post-paid within continenta l U.S. For C.O.D.• Include 20% Down.
•I NAM E "MATEUR CALL

I ADDRESS CITY STATE & ZIP _

I Payment by: 0 Certified Check/Money Order 0 Personal Check 0 C.O.D.
Note: Orders accompanied by persona l checks will require about two weeks to process.I 0 20% Down Payment Enclosed . Charge Balance To:

I 0 BankAmericard # Expires ---------
o Master Charge # Expires Interbank # _

L Prices and speci fications subject to chanp without notice.

------------------------
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The Wonderful HRO
Receiver

or, "They Don't Build Them Like They
Used To"

BY WILLIAM 1. ORR,. W6SAI

o NeE in a blue moon a product appears
that becomes a legend. A bottle of 1926 Cha­
l eau Ham Br;01l, the o riginal Ford V-S, o r the
classic A twater-Kent "breadboard" receiver.
Conno isseurs of the finer things of life re­
member such outstanding examples of man's
ingenuity with nostalgia a nd bemoan the day
when honest wine. metal and polished wood
gave way to the screw-top bottle of pop wine,
the veneer coating and the nondisposable plas­
tic contai ne r. In retrospect, this is the story of
such a c1assic- a legendary radio receiver that
set the pace for two decades a nd bought about
a revolution in radio com munica tion. The HRO
rece iver is fo ndly remembered today as an
outstanding example of equipment design and
a receiver that was th e standard of compa rison
for many famous DX operators .

• • • • •
The story began in the early "thirties"

in the golde n days of radio, the dark days
o f the depression a nd th e uneasy days of com­
mercial aviation. The time was ripe for avia­
tion to take a giant step forward and it would
do it, aided by radio amateurs and experi­
menters, in a sty le that is unknown toda y.

Most commercial flying during th is early
period was done during daylight hours and
night na vigation- when it was done at all­
was by revolving light beacons loca ted on high
hills a nd mountain tops. Radio , if used , was
not cons ide red re liable enough for consistent
ground-to-air communication (fig. 1). Worst
of all, the existing radio equipment was heavy
and ignition noise in the plane drowned out
a ll but the loudest signa ls. The ground equip­
ment. moreover, consisted largely of regenera­
tive receivers well-suited for c.w, reception
but useless for telephony. This threw the bur­
den of communication on an extra radio op-

· 48 CampbelTLa ne , MenloPark, CA 94025.

erator in the aircraft who knew the Morse
Code. Could not the communication be
handled by voice, by the pilo t, so that an ex­
tra radio operator would not be required, it

Fig. 1-Flying was a chancy thing in the ea rly
" thirties" and a ircraft radio was un reliable a nd
heavy. Most airways relied upon beacon lights,
placed atop high hills, for navigation. Only two
frequencies (3 105 kHz and 6120 kHz) we re used
for a ircraft communication in the United States.
Here, a ground engineer for United Ai rli nes ad­
justs a radio transmitter in a mail plane prior to
takeoff. The mail compartment is directly above

engineer s head.
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The Birth of th e HRO
W6ZH set up an experimenta l labo ratory in

his ga rage under the direction of Howard
Morgan of Western Elec tric Co. Howard and
a few techn icians went to work on circuit de­
velopment based upon experience ga ined with
the AGS and the dem an ds of the a irlines.

T he specifications were laid down to meet
the state-o f-the a rt: T he receiver would have
superio r image rejection. T hat ca lled for two
sta ges of tuned r.i, amplifi cation. Superior se­
lect ivity called for the new Lamb crystal fil te r,
The read-out would be excellent. and J im
~I i ll en had a radical new epicyclic dia l design
for that. readable to one part in SOO ! In addi­
tion. the receiver would have good a.v.c, and
an S-meter ( fig . 2 ).

Because the designers believed in the effi ­
ciency o f plug-in coil s Over bandswitching, the
rece iver would have a new three-bank plug-in
co il catacomb. each coil deck having its own
calibra tion cha rt . To reduce hum, the power

using for c.w. communication. and to work
a long with the newly-acquired Western Electric
phone transmitters. The coo rdination job for a
new receiver was turned o ver to Herbert
Hoover. Jr.• \V6ZH. past Presiden t of the
ARRL. who was living in Pasadena. Ca lifo rn ia.
work ing with T & WA and also teaching part­
time at Ca l. T ech. Herb contac ted Jim l\lillen
of the National Company. who had interesting
ideas o n the project. and the ne w airlines
receiver conce pt W 3 S hu rried into de velopment.

was asked '! If so, a whole new aviation radio
concep t was required. and quickly.

Early Beginnings
Abou t 1930 the Department of Co mmerce

(which installed and maintained the light
beacons ) proposed the development of a na­
lion-wide radio range. a multitude of radio
beacons used in conjunction with voice ground­
to -air co mmunica tion. The chief engineer of
the DOC was a radio am ateu r named Bill
Jack son who coordina ted the efforts o f the
manufacturers wo rking o n this unique under­
taking. The Genera l Electric Company was se­
lected to mak e mo..t of the special ground station
transmitting equipme nt. Aircraft Rad io Corpora­
tion was chosen to make m uch o f the airbo rne
equipment and the rela tively o bscure National
Compa ny o f ~f alden . Mass. was chosen to
make the ground sta tion receive rs. mainly be­
cause of their outstand ing wo rk on the famous
Browning-Drake broadcast receivers (a house­
hold word in the early go lden years of rad io) .

\Vo rking o n the DOC project. the fir\t
communicat ions supe rhe terodyne receiver de ­
veloped by Nationa l. (under the d irection of
James ~ Iillen . 2BYI'. later W IHRX ) was the
A GS (Av ia tion Ground Station ) receiver. a
single conversion superhe t. using three plug-in
coils. Some of th e a irlines used the AGS but
others. such as Tran scontinental and w estern
Airlines ( the predecessor for T\VA and United)
felt the need for a more sophisticated receiver
than the AGS to replace the S\V3s they were

18 • CQ • May, 1975

Fig. 2-The Godfother. The
originol HRO installed at the
station of Jim Millen, W1HRX.
That great boon to appliance
operators, the S-meter (o rigi~

Molly called on R-meter) was
calibrated from Rl to RS, RS
being the loudest signal re­
ceivedl The revolutionary epi­
cyclic dial is at the center of
the rece iver, with the crystal
filter controls to the right.
Be lo w th e main d ia l is the
plug-in coil catacomb. Sha rp­
eyed old-timers will also notice
the Collins speech amplifier
mounted to the left of the re­

ceiver and the Brush multi-eell crystal microphone in the foreground. The power sup p ly for the HRO is
di rectly above the Collins amplifier, and the coil box for the many catacombs is above the receiver.
Note that the operating " desk" is a genuine breadboardl
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Fig. 3-Circuit of the HRO. The ea rly HRO used 2.5 volt g loss tubes and a later version switched
to 6.3 volt gloss tubes. The pe st-wet HRO·S (built in quantities during the war under various nomen.
clotures) used metal tubes. The receiver used an e xte rna l power supply-o good ideo in the early doys
when the owner of the receiver could build his own supply, or use the supply of the HRO for another
purpose . Howe ver. in post-war years, the receiver power sup p ly become an integral port of the re­
ceiver, leaving the HRO with its bu lky, external supply a s an oddity. Cla ssic in design, the 4Q..year old

circuit still represe nts good engineering design for a sing le conversion receiver.

supply would be separate from the receive r (a
design goof that was to plague the company
a t a la ter date).

Taken as a whole, the receiver was years
ahead o f its time. Viewing those days from
these days, the project was one of the ve ry
first examples of system-des igned equipment,
an a rt wel l-known toda y, but unknown befo re
Wo rld \Va r II. Consi der the sta te o f the radio
a rt in late 1933 and early 1934: T he grea t
majo r ity of radio amateurs had home-made
regenerative receivers or S\V3s. T he super­
he terodyne receiver was thought useless for
c.w, reception and was suspected of inferior
performance for general short wave work . The
more affluent and sophisticated radio amateurs
boasted a Ha mmarl und "Comet Pro" superhet .
an elementary receiver without preselection.
a .v.c. or crysta l fi lter . Since it was considered
more or less a feat of great dexterity to re­
ce ive anything on a shortwave su perhet. the
pro blem of interference and image signals
never seemed to en ter the picture. No standard
o f comparison ex isted with wh ich to judge the
new receiver design !

Slowly. a prototyp e receiver took form. And
what a receiver! T he cost of duplicating it
today would be out of the quest io n. Special
dies for pu nch-presses were used fo r the chas­
sis a nd coil assembly. Castings for the dia l
and mechanism were designed and molds buill.
Na tio nal Company built the i.I. transformers.
the coils. the various forms and insulato rs
and even some mi nor hardware. specifically
designed for the new set. The design was full

of knotty pro blems, having no precedent, com­
pounded by the miles separat ing the mechani­
cal a nd elect rical design teams, one on the
east coast and one on the west coast!

"A Hell Of A Rush"
Fina lly , in early 1934. Jim Millen completed

a mechanica l mock-up o f the receiver, com­
plete with the new, revo lutionary d ial mechan­
ism and the unusua l plug-in coi l assembly.
Herb Hoove r reported good progress on the
electrical design. a lthough pro blems st ill re­
mained with the a .v.c. system and the second
detector. Il was decided. however. that the
time was ripe to combine the mechanical and
electrical systems into a work ing model of the
ne w receiver.

Using much overtime. the National Com­
pany ru shed the assembly of several proto­
types. T he toolmakers worki ng on the var ious
dies and castings required a job number for
thei r overt ime slips and. as none had been
assigned for the ru sh work. took it upon
themselves to use the in itials HOR, as an
a bbrev ia tio n fo r " He ll o f a Rush," since that
was the state of affa irs for the new project
th rust upon them .

Now. known as the H O'R, the new prototype
was carried by Ji m 1\1 illen to Pasadena for
final circuit revisions and tests. The bugs were
worked out a nd the new receive r seemed an
unqualified success. By this time, however.
some of the partcipants in the project had
doubts about the name of the new receiver, at
least from the soc ial aspect. so the receiver
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Fig. 4-The Millen DPF-201-the receiver that
never wast This was a double conversion receiver
eavering 550 kHz ta 31 .5 MHz. A directly ca li­
brated slide rule dial was used, with auxiliary
bandspread tuning for all a mateur bands. A
6AKS r.f. stage was used, and the receiver in­
cluded an antenna compensator for exact align­
ment af the r.f. stage . The DPF-201 emplayed a
sliding coil catacomb mounted beneath the chas-

sis and weighed 80 pounds.

was rechristened the HRO. the name change
being made just in time to catch the first ad­
vertisement of the receiver in th e December,
1934 issue of QST.

The HRO Circuitry
The HRO circuit is an outstanding example

o f receiver design, when it is remembered the
primitive state o f a ffa irs that existed in the
early "thir ties." Classic in its simplicity, the
HRO employed two r.f. stages ( fig. 3 ) , a
crystal fi lter, two i.f. stages, full a.v.c, and a
b.f.o. for code reception. 1II0st sta rtling o f a ll,
the HRO could be adapted fo r full 450 degree
handspread on any amateur band ! This was
accomplished by a switching system built into
the coil catacombs whereby, with the aid of
a screwdriver. the user could interchange con­
necting links to shift from general coverage
to bandspread.

To obtain the utmost mechanical stability
the receiver was built on a welded steel chas­
sis and all components were firmly fixed in
place with a number of tie-point strips. Lock
washers were liberally used at all joints and
all wiring was laced in position.

W hile all of this sounds like no big deal
today, the HRO. as far as is known, was the
first receiver to employ all of these practices.
T he vaunted Hammarlund Super-Pro, for ex­
ample. had hel ter-skelter wiring beneath the
chassis that looked like a rat's nest with re­
sistors and other components hanging by their
leads in mid-air. And the other receivers of
that time weren't much better. The HRO, on
the other hand. was built to last!

The First HRO
The first HRO receivers met with instant
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acclaim. The performance was sensational ,
the two d. stages giving the receiver the
sensitivity equal to the ears of an lriquois
Indian scouting party. Images were nonexist­
ant. at least up to 20 meters, and stability on
the general coverage ranges was equal to, or
better. than o ther receivers on the market. On
the bandspread range. however, stabili ty was
a problem. Since the bandspread was so great.
a warmup drift of 10 kilocycles or so a p­
peared as 10 divisions. or mo re. on th e
tuning dial. Under some conditions o f humid­
ity, the receiver would drift as much as 50
or 100 kilocycles on the 20 or 10 meter band­
spread ranges! The National Company met this
problem head-on. and struggled with it for
years . Owners of successive HRO's note with
interest the many small changes made in
oscillato r coil material. padding capacitors and
coil placemen t within the catacomb in an effort
to lick the problem o f drift. Unfortunately. a
good deal of frequency drift was inherent in
the osci lla tor tube itself and throughout the
life o f the HRO, until the very latest post-war
models, the drift problem was never entirely
conquered.

It must be remembered, on the other hand,
th at while amateurs measure frequency in
H ertz today. frequency measurement was a
chancy thing in the " th irties:' While crysta l
control was popular in transmitting equip­
ment, th e crystals u sed and the circuitry of
the oscillators was such that transmitter sta­
bility was poor, even under the best circum­
stances. And those hams using self-exci ted
oscillators tended 10 drift all over the place.
Thus, it was common practice to "chase" the
received signal over the dial of the receiver,
and very few amateurs worried much about
receiver stability. So while the N ational Com­
pany worried about receiver drift, the prob­
lem was not great enough to cause any
dimunition in rece iver sales unt il single side­
band came along in the pest-war years.

The Success of the HRO
Early models of the HRO went to a num­

ber of prominent amateurs who were frie nds
of Herb and J im : Percy Spencer, T home Don­
nelly. Ross Hull and K. B. Warner. Another
early owner of the HRO was Charlie Kolster,
the Radio Inspector in the Boston o ffice.
Charlie was quite impressed with the receiver
and when Jim l\tillen wished to replace his
old 2BYP call with a fi rst district call, Charlie
confided that J im could have WIHRO. in
honor of the new receiver. Alas! The fledgling
FCC goofed and instead J im ended up with
th e call WIHRX!

In spite of the call leller mixup, the HRO
receiver was an instan t success. The first large
order carne from Braniff A irways who bought



a quantity and ins talled them in boxes on
telephone poles, every 50 miles or so along
their main route. The HROs ran continuously,
tuned to the 3105 kHz aircraft channel , and
the outputs were patched into a special land
lin e which could be monitored in Kansas City,
Dallas, Tulsa and Oklahoma City. This scheme
provided Braniff with continuous voice recep­
tion of their planes on th at route. When oper­
ated in this fashion, the HRO proved to have
excellent reliability and stability.

Amateurs, in larger numbers. bought the
receiver, too. Sales got an impetus when the
two ground stations for Howard Hughes' fa­
mous fl ight around the world-both operated
by radio amateurs--used two HROs apiece.
And by 1940, the HRO was well established, .
as the unexcelled DX operator s receiver on
the amateur bands.

World Wa r II and the HRO
At the outbreak of World War II, the HRO

was in full production. The British Govern­
ment o rdered a number of the receivers for
the Royal Navy. The U.S. Navy, too, bought
hundreds of HROs for base and shipboard
com munications. T he Australians, on th e wait­
ing list fo r HROs. made copies of the receiver
for use in their country. The Germans and
Japanese. not to be outdone, also mad e carbon­
copies o f the H RO. It is estimated th at over
10000 HROs were put to use by various, . .
countries as a general purpose communication
receiver during World War II.

The HRO succeded in such a spectacular
fashion because it was custom-designed to do a
job well and no co rners had been cut. Iro nically,
it was thi s concept of system-engineering that
finally brought about the downfall of the great
receiver as the winds of ch ange swe pt across
the communication world in the decade follow­
the World War II.

To be sure. minor modifications were made
to adapt th e receiver to wartime cond itions.
Retter and mo re reliable fixed capaci to rs were
incorporated. along with improved. wiring in­
sula tion. The high fr equency OSCillator was
temperature stabilized to cut down dri ft. A
change was made from glass to me ta l tubes.
But the overall receiver was so well de signed.
so compact. and so well laid out for the
specific circuit that any major changes in the
receiver became a formidable task. The addi­
tion of a simple noise limiter, for example.
was an engineering change of the first magni­
tude . Where , for example, would th e panel
contro l poten tiometer fo r the lim iter be put?
The only available space wa s above the call
catacomb across the panel from the dial lamp., .
But when fin all y placed here. the potentiometer
partially blocked the alignment holes f~r the
r. I, coils! T here really wasn't any room 10 t ~e

" perfect" design fo r another tube and Its

Fig. 5-The Millen OPF-501-the deluxe receiver
that never left the drawing board. Weighing
107 pounds and having d irect d ial calibration
a nd genera l coverage to 41.5 MHz, this rec eiver
was the result of years of design work by Jim
Millen. Unfortunately the advent of s. s.b. and
soa ring production costs doomed the OPF·501

and it never wa s built in quantity.

components! However. the National Company
knew a good thing when they had it, and
stubborn ly clung to th e original design, wh ich
by then , had nearly become the trade-mark
o f the company.

The HRO·S and Eclipse
The post-war H RO-5 represe nted the apex of

HRO po pularity. Already the bell of history
had sounded and new. improved receiver de­
signs were on the drawing boards of several
compani es. Out west Mike Villard, W6QYT,
was running experimental s.s.b . transmissions
from Stanford University that excited grea t
comment on the ham bands and which pointed
up th e drastic improvement required in re­
ceiver stability and selectivity to make th e
new system practical for general amateur ~se.

And in Cedar Rapids, Iowa. Art Collins.
\VOCXX approved the final design for a revo.lu­
tiona ry new rece iver. the Co11ins 75A·I, having
a new order of frequency stability and read­
out. Clearly, the days of the famous old HRO
were numbered.

But J im Millen. the Godfather of the HRO
had left the National Company before th e war
to sta r t his own compa ny. The spa rk was gone.
T he HRO would go through several convolu­
tions and modifications, but the famous re­
ceiver died a slow death shortly after the birth
of s.s.b.

The Unlucky DPF Reeeivers
Jim Millen. meanwhile. was Jetting no grass

grow under his feet. T he James M illen Com­
pan y prospered and always, in the back of
Jim's mind. was the wish to bring out a tru ly
modern. post-war communication r~ceiver. The
em bryo M iIlen rece iver was designa ted th e
OPF (Designed jor Performance } and took

{Continued on page 64]
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Front view of the Atlas
210 solid state transceiver.
Despite the small size of
the unit, a II controls are
fu ll size a nd easily me n-

ipulated.

CQ Reviews:
The Atlas 210 and 215

88B Transceivers
BY J OHN SCHULTZ.* W2EEY

A NYRODY who happened to see W6QK I at
the ARRL Conve ntion in New York City last
year o pe ra ting the Atlas 180 transceive r from
a portable battery pack must surely have been
impressed. The da y of a fu lly sol id-state , port­
able h .f. rig o f reasonable power had arrived.
Both the Atlas 180 a nd the battery pack could be
taken under o ne arm and one would have a
completel y portab le sta tio n running 180 watts
PEP input on 160. RO. 40. a nd 20 meters!

Herb Jo hnso n, W6QKI. the President o f Alias
Rad io . is not new to introducing exciting prod­
ucts to a mateur radio. He was one of the
founders o f Swan Radio and active in develop­
ing its product lin e for many yea rs .

The 180 was the first Atlas product to come
o n the market a nd it. as well as the current
210 /215 model s. borrows heavil y from circ uitry
developed for military /industrial co mrnunica­
tions applications. Most of the ci rcu itry used
was developed by SourhCom Inte rna tiona l for
U!'oC in their m ilita ry transceiver AN / URC· 78.

General Spees
Perhaps the first im pre ssion o ne gets about

the 210 o r 21 5 is that it is small. A s can be
seen in the photograph. it is easi ly held in one
hand. The dimensions a rc 914" wide, 31h " high
a nd 9 '4" deep o veral l. The we igh t is 8 Ibs.
Contained inside this litt le pack age is a com­
plete transceiver of e xceptiona l performance.

»c / o CQ . J4 Vanderventer Ave.• POri \Vashing­
ton. NY 11050.
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The major specs a s Atlas claims them for the
21 0 and 21 5 a re as follows:
Band COIWtlRe: 11 0 model: 3700-4050, 7000­
7350. 14.000- 14.350. 2 1.1 00-2 1.450 and 28.400·
19.1 00 kHz. The 2 I5 delete ' 10 meters but
add' 1800-1000 kHz, The restric ted cove rage
of some bands is du e only to the basic 350 kHz
v.f.o. used , Full coverage of 80. 15 and 10 is
possible with a n external v.I.o. without any
other modificat ions.
M odes o f Operation: Ll .s.b., l.s.b. and c .w,
Po wer lnputt Output: 200 walls PEP or c.w, in­
pUI a nd mi nim um of 80- 100 watts PEP or c .w,
output on a ll bands (except 120 walls input on
10 meters fo r the 210 ) . RTTY and SSTV
modes are not specified.
Loud l mpedancc: 50 ohms resistive for rated
power ou tput. Infinite V.S.W. r. p rotection for
o utpu t transistors.
Carrier ami Sideband Suppression: 50-60 db at
1000 Hz.
Harmonic Sup pression: 35 db below peak out ­
put .
R eceiver Sensinvitv: 0.3 p,V for 10 db signa l /
no ise ratio .
Se icctlvity: Crysta l latt ice filter at 5520 k Hz
i.f.. 8 pole.
l mage Rejection: 60 db or better .
Audio Outpu t: 2 watts max. int o built-in
speaker.
M etering. Reads S units on rece ive, amplifier
collector cu rrent (0· 16 am ps) on transmit.
Po wer Requirements: 12-14 v.d .c. Draws 0.2
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to 0.4 amps in receive mode a nd 16 am ps peak
in transmit mode.

The above specs are no t a ll there is to, the
210/215, but a re presented mainl y to illustrate
that the 2 I0 /2 I5 claims to be much more than
just a com pro mise type transceive r. Except for
band coverage, the 210/21 5 claims to be as
good o r bett er than the 25-60 lb. tube-type
transceive rs mo st of us have o n o u r o perati ng
ta bles.

Being completely solid-sta te, the 210 /215
make s usc of broadband lun ing ci rcuit s for
both the receiver and transmi tter func t ions.
There a re no lu ning cont ro ls e xce pt for the
v.f.o. In spite o f the broadband tuning o f the
rece ive r in put circuits. a claimed design fea ture
is "exceptional " im muni ty to overload and cross
modul at ion wh ich matches or exceeds the best
tu be-type designs . O bviously. At las was w illi ng
to stand by its claim since the usua l "fudge­
factor" input attenua to r common 10 solid-Slate
rece iver des igns is not pre-ern.

The 21 0 /215 emphasizes modular design .
Not a ll o f the PC boards <I re plug-in. ho wever.
o nly the ma in o nes which contain active de­
vices. except for the po wer a m plifie r stages. The
controls visible o n th e front panel photo a re a ll
there a rc . No hidden contro ls o r sw itches a re
on the back panel which conta ins o nly the
various co nnec tors fo r mi crophone. antenna.
key a nd accessory items .

Basie Cireuitry
Figure I sho ws a block diagram of the stage

a r ra ngemen t. The heart of the c ircui t ry is the
du al use of the i .f. amplifier /mixer cha in in
both th e receive and transmit modes. In the
receive mode . the 2 10 / 2 15 perfo rms as a sing le
conversion receiver with an i.f. o f 5.520 kHz.
The signa l is int rod uced via a se t of band ­
swi tched lo w pass filters to :'1 se t of bandswitched
4 pole bandpass recei ver input fill e rs and then
directly to th e fi rst ba la nced d iode mixer with­
0111 r .f', prearnpl ifi cation . The v.f.o. signal.
which o pera tes 5~2() above the i.f. o n 160. 80
a nd 4() and 55 20 kHz below it o n o the r bands .
is a lso injected into the m ixe r T he resu lt ant i.f.
signa l t ravels th rough Q,,,,. a lo w no ise am pli­
fi e r stage. and thence via th e i .f . filler and Ie
i.f. a m plifier to the seco nd bala nced diode
mixer. injected with the c rysta l controlled car­
r ier o sci l la to r signa l. acts as a product d etector.
Normal a .f. am plification follo ws via two lC
stages.

In the transmi t mode. the fir st bal anced d iode
mixer se rves as th e usu al diode ring modula­
tor be ing fed with the transmi t te r aud io and
carr ier oscil la tor signa ls. Sid ebo ard se lec t io n is
accom plished by the i.f. fi ller plu s use o f th e
desired car rier osci llato r frequency fo r u .s.b.
o r t.s.b . T he second m ixe r serves as a frequency
conversion stage and with inject ion o f the v.f.o .
signal and i.f, signa l produces a signa l o ut put
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Fig. 2-The most unusual featu re of the Atla s 210/215 is the use of a d iode balanced mixer,
without r.f. pre-omplification, in the receiver, followed by Q low-noise l.L amplifier.
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Reeeiver Performance
In put signals from the antenna a re first

routed th rough the bandswitched low pass fi l­
ters which always remain in the a ntenna line,
then via the bandswi tched receiver input band­
pass fillers and finally to the double balanced
first mixer ( fig. 2 ) .

The fi rst mi xer is simila r to the second o ne
in the use o f I N4148 diodes and lrifilar wound
toroid transformers for input a nd output coup­
ling. Interestingly enough , the diodes are no t
so me super-sophisticated type s but silico n types
selling at about 30 cents each from G .E. The
first mixe r outp ut goes to a 5520 kHz i.f. trans­
fo rmer a nd then to the first am plifying de vice
in the receive chain-a 2N3866. Manual r.f.
ga in contro l is a pplied to th is stage via a poten­
tiometer which varies the forward bias. The
outpu t of this stage goes first to the 8 pole
crystal i.f. fi lter and th en to a conve ntional
MCI 350C second i.f. amplifier which has a.g.c.
applied. With all the passive components o n
the input of the receive line one might imagine
that the sensitivity would be rather Jess than
spectacular. Atlas cla ims a m inimum sensitivity
o f 0.3 uv fo r 10 db signal/no ise ratio . The
measu red results were:

160 .25 pv
80 .20 pv
40 . 15pv
20 .is sv

One can convert the JlV figures for a 20 db
signal/ no ise ratio by multiplying them by a p-
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on the desired frequency band. The transmitter
input filters following the second mixer select
the mixer output. Further s.s.b, signal amplifica­
tion is straight-through at the opera ting fre­
quency via Q~I through Qrm- T he power ampli­
fier stages a re broad-banded and coupled to the
a nte nna via the bundswitched low pass fii lters.
T hese dual half-wa ve fi lters have cuto tT f re­
quencies from about Y.z to severa l M H z above
the high end of each band.

C .w. operat ion is accomplished by shifting
o ne of the carrier osci llator crysta l's f requency
into the i.f. filter passband by ca pacitive load­
ing. An offset of about 600 Hz is provided to
preve nt lea p-frogging on c.w. contacts. A com­
bined amplified a .g.c.la.l.c. line acts on the IC
i.I. a mplifier stage Q:!O... A.g.c. action is audio
derived and the a.l.c. action, a lthough not ob­
vious from fig. 1. is actually derived from a
built-in S.W. r. bridge. Normal a .l.c. voltage is
detected by the forward power pickup of the
bridge. Excess reflected power pickup acts to
cut-off the i .f. chain th us reducing dr ive and
protecting the power transistors. C.w. keying
is performed by the i.f. to cut-off via this same
a .g.c.la.l.c. chain.

The "device count" doesn't appear impres­
sive--only 4 I'C's and 17 transistors! But, most
of them a re working all the time! The success
of the scheme depends mainly on two th ings­
those balanced diode mixers a nd the switching
of the v.f.o. a nd carrier oscillator signals be­
tween the mixers. Bo th techniques are d iscussed
la ter in some det a il.
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proximately 3 times. The 210 or 215 appears
as sensitive or more sensitive than most trans­
ceivers on the market which do have an r.f.
preamplifier stage.

T he general impression that one gets when
operating the 2 10 or 2 J5 in receive is how
similar the bands sound as to when using a di­
rect conversion receiver. The main impression
is the remarkable lack of signal "garbage" and
clutter generated usually by front end overload
and poor image rejection. Signals seem to pop
out o f a quiet background.

The 8 pole fi lter is extremely effective. Num­
bers and measurement figures on such things as
front-end overload and filter bandwidth are
certainly interest ing, and if everyone were con­
sistent in measurement, useful for comparison
purposes. But, they can a~o rapidly loose
meaning when trying to describe actual operat­
ing experiences. The 210/2 15 was tried exten­
sive ly in the Saturday/Sunday morning mayhem
which exists On the phone bands on the East
coast. Probably no receiver in this world will
ever be able to offer enough selectivity, sensi­
tivity and overload protection to separate all
the DX from the locals and unscramble all the
W's from each other. But, the 210/2 15 per­
formed as well as an expensive communica­
tions receiver using mechanical filters and cost­
ing several times the price of a 21 0 or 215.

For c.w. reception under extreme QRM , ad­
ditional selectivity is undoubtedly desirable.
Atlas at the moment does not provide a c.w.
fi lter. However, they did bring the leads fro m
the installed s.s.b. filter to an accessory socket
on the rear of the 210/215. So, one could break
the i .f. chain a t this point and insert additional
selectivity. A 2 pole crystal filter with 100.200
Hz bandwidth can be worked in series with the
s.s.b, filter. This should provide excellent c.w.
selectiv ity at low cost.

T he audio derived a.g.c. used works very
well. A signal input range of from 5 p.v to 3
volts produces only a 4 db change in the audio
output level. The only thing in the audio chain
that might deserve a bit of criticism is the built­
in 3" speaker. On the units tested, it had a
slightly tinny ring to it. There is a provision for
the plug-in o f an external speaker. T he 2 watts
of audio output is more than suffi cient. even for
mobile use.

The "feel" of the tuning on a transceiver is
another one of those things which defies defini­
tion by a set of numbers but yet determines
very much over a period of time whether one
is going to enjoy using the unit. The feel of the
tuning on the 210/215 is very good. Smooth
and with no back lash. The tuning rate on all
bands is 15 kH z/revolution except on 160
where it is about 9 kHz and on 10 where it is
30 kHz/rev.

For c.w. and with a sharp c.w. i.f. filter in­
stalled, the tuning rate would be excellent. The

main dial is calibrated every 5 kHz. With the
slow tuning rate one can easily count down to
1 kHz and spaced markers on the main tuning
knob make the job easier.

A 100 kHz calibra tor is built-in and pro­
duces strong markers. Why 50 cents or so more
wasn't spent to include an I'C divider 10 obtain
markers every 25 kHz is not clear. It is a sim­
ple thing, of course, to add such a divider 10
the calibrator if desired.

Transmitter Performance
The same i.f. chain used in the receive mode

is used to develop the s.s.b . signal. The basic
d.s.b, signal is generated in the first low-noise,
diode, bal anced mixer at either 5520 kHz or
5523.3 kHz, depending on the sideband chosen.
U.s.b. is automatically produced on 20, 15 and
10 meters and I.s.b. on 40, 80 and 160. A fro nt
panel switch allows for opposite sideband
selection when desired. The "switching around"
of the first mixer to function either as the re­
ceiver input mixer in the receive mode or as
the d.s.b. balanced modulator in the transmit
mode is accomplished in a simple but inge­
nuous fashion. Referring to fig . 2 which shows
the fi rst mixer in detail, it can be seen how the
switching of inputs is accomplished. In the re­
ceive mode, the "T" line going to R I " . is at zero
volts. Diode switch D I06 is open and allows
receiver input signal to go to ~Ol" The local
oscillator (v.f.o.) signal is routed to Lio l via
C "llI and R 1f16• The transmitter a.f. input coupled
via r.f. choke Lint has been grounded via a di­
ode switch similar to D I~ on another PC board.
On transmit , the "T" line is at +13 volts and
diode switch D UJ6 shorts OUi the receive input
signal. The local oscillator input becomes the
carrier oscillator input (via another switching
arrangement described later ) . The transmitter
a.f, input is fed to the diode modulator from
the microphone amplifier. A similar type of
switching arrangement converts the second
mixer to either a product detector on receive
or mixer for the purpose of translating the
5520 kHz s.s.b. signal to the desired output
band on transmit.

The v.f.o, is a three stage affair with two
buffer stages. Its frequency range is switched
depending upon the band in use. Stability is
excellent, being in the order of 100 Hz per
hour after warmup.

The 8-pole crystal filter following QIOl per­
form s the single side-band selection. Atlas
makes a definite point of the fact that they
chose a filter with a 6 db bandwidth of 2.7 kHz
to handle an audio response of 300 to 3000 Hz
rather than a 2.4 or 2.1 kHz wide filter. They
point out that "i t has been convincingly proven
that transmission and reception of the audio
frequencies between 2400 and 3000 Hz pro­
vides a substantial improvement in real signal
readability:' There might be some argument
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I Values sho wn are worst-case figures fo r two
units tested where bot h units cover the same
b.IOU. Same as for receiver sensitivity.

formers. The nominal 12 volt input power line
to the transceiver is permanently connected to
the latter two stages. Only the low-level 12 volt
circuits are affected by the front-pa nel on-off
swi tch . A bi as switch ing transistor associated
with the driver and final sta ges assu res that
th ey draw no significant curre nt unless the low­
level 12 vo lt circuits are activa ted . The final
stage is rated as 200 watts input (except on to)
o n s.s.b . a nd c.w. and a minimum output of 80
watts . Measurements m ade sho wed the follow­
ing for o utpu t at 13.6 v.d.c. r'

160 - 93 walls 15 - 90 walls
80 - 102 walls 10 - 42 walls
40 - 90 walls
20 - 84 walls

RTTY and SSTV modes were not tested but it
would appea r th at the 2 10 or 215 cou ld run a t
a reduced power in put o f a round 100 o n these
modes.

Those who have seen solid -sta te 2 watt trans­
mitte rs com ple tely ruin nearby TV reception
because o f thei r high harmonic co llec to r cu r­
rents and output. m ay wonder what 200 watts
of solid-state can do . Not m uch in th is case.
T h rough the shield ing provided by the co m­
pletely enclosed power amplifier module and
th e use o f bandswitched low-pass filters har­
monic rad iat ion is 35 d b do wn from peak o ut­
pu t. Th is is sufficient for mobi le use bu t for
home usc in fri nge a rea more harmonic at­
te nua tion will probabl y be necessary. the sa me
as with a lmost any transceiver on the market
today.

A far more sign ifica nt item to watc h when
using the 210 /215 (or any new' sol id-state.
broad -ba nd transmitte r) is tha t o f having a n
('xact antenna /t ra nsm issio n line mat ch to the
ou tpu t o f the transmitter. A tube type rig with
a n adj us ta ble pi -network output ca n match a
sm all but defi nite range o f im pedances. Ho w­
ever, with a broadband. solid-state r ig there is
no adjustable p i-ne twork a nd fi g. 4 shows what
happens fa the output power of a rig such as
the 2 10 /2 15 .

Most mo bile a ntennas o n the m arket today
do not provide a non-react ive load of 50 o hm s
at the ir resonant fre quency. They ma y provide
a " no m ina l" 50 o hm load but that won't do
fo r solid-state rigs. Therefore, when usin g a rig:
suc h as the 210/215 for mobile a pplica tio ns, it
must be matched far mo re closely to the an­
tenna used . Atlas m arkets a toro id. b roadband
m atching transfo rmer ( the MT-I ) which con­
verts from 50 o h ms to selectab le impedances
o f 13 . 18 or 23 o hms. These impedances are
closer to th e "real " o nes presented by most
ce nte r loaded mobile antennas. The taps may
have to be changed when ba nds a re switched .

hnt..

01

1
01

1

line
" T"Carrier"

oscillator
input

To
second
m ixer

V,O
Input

Tran'n'utter

Fig . 3-FET switch used to t ronsfe r v.f.o. a nd car­
rier oscilla to r signals betwe e n the fi rst and second
mr xers. Functio na lly, it is the equivalent of a

d.p.d.t. re la y.

on this point. All that can be said here is that
reports of excellent audio quality and signal
pu nch were received. Atlas recommends the
use of a quality microphone with a smooth
response from 300 to 3000 Hz. o ne example
of wh ich m ight be the Shure 404 C.

The second m ixer converts th e 5520 kH z
s.s.b. signal to the output ba nd frequency. It
might be interesting to see at thi s point how
the v.f.o. a nd car rier oscill ator signa ls are
switched back and forth to either the first or
second mix er.

The diagram of the "switch" is shown in fig .
3. Essentiall y. it is a solid-state equivalent of a
d .p.d.t . switch using FET's as the switching
elements. The transmitter "key line" is a t + J 3
volt s o n receive and at 0 volts o n tra nsmit. The
opposite is true fo r the "T" line shown. On
receive. Q"" l and Q", ..-, arc pinched off by about
+ I0 vol Is. Q:~ Cl and Q.,.., are conducting wi th
only about + 0.7 volt s o n their gates. T hus th e
v.I.o. signa l fl o ws to mixer # I and the carrie r
o scilla tor sig na l 10 m ixer #2. On tra nsmit. the
oppovi te happens with Q,.ct and Q,... pinched
off, e tc. It's a hand y circuit to remember for
use as a solid-state lo w-level switch.

Following translation to th e output fre­
quency. the real powe r buildup comes in the
stages contained in a separate powe r amplifier
module ( rea lly a large heat sink enclosure)
mounted o n the rea r of the transceiver. The r.f,
buildup is via a 40446 as a preamplifi er. a
2N5490 a s driver a nd two 2N 6459's ' IS final s.
All stages are coupl ed by broad- band trans-

key line
+13 v.

470 To

m"
6.8K

/ "" / 1\
?

\,. ./ 0 "" O,.. \" ./
2N3819 2N3819 lN4148 .;

,

6.8K lK lK

lK 6.8K lN4148 •
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~01 r ,

l K

\,. ./ 0 "" 0 "" "- ./ 6.8 K2N3819 2N3819
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"

26 • CQ • May, 1975



Fig. 4-0utput power vs. s.w. r. for the Atla s 21 0/
215 transceiver. Note the pa rticula rly sha rp de­
crecse in outpu t powe r when s.w.r. rises above
i .s .1. Th~\ chara cte ristic is common to b roadband
solid-stcte konsceive rs using hiqh-s.w. r. p rotec-

tive circu it ry .

1.0 100
I. I .......•...... 98
1.2 ........ . 95
1.3 .....•........ . '._. 90
1.5 80
2.0 .... 50
l .11 20

F o r home stat ion o peration . the amateur
uving a ... imple dipole: or beam will atmo... t
rer tu inly req uire a matchi ng ne twork between
the ba refoot :!101:!1 5 a nd his a ntenna on ::! O.
40 or SO mete rs 10 achieve maxi mum power
6utput ove r the entire band. work ing into a
linea r gene ra lly w ill pre-em no problem if it

as the uvual input broadband P i or L network ,
lrho ugh these ne two rk ... m a y have 10 be opt im­

zed for 50 o hm v instead of the usua l slo ppy
olc runcc s \\ hi ch tu be-type t ra nsceivers ca n
ccornmoda tc .

Excessive v.w.r. protection a nd a .l.c . o pera ­
io n in the :!I O/ :!15 is pro vided by a bu il t-in
e flec to mctc r or ... . \V. L brid ge usin g a to roid ia l
ran sfo rrne r as the pick u p c le men t on the trans­
nitter OUlpU I l ine . Volta ge: pickup p ro po rt iona l
a the reflected po wer leve l is u sed to redu ce
.f. d ri ve via the n.e .c.va .l .c. loop . Several test s
o nfir med the effec ti ve ness of thi .. ci rcuit in ­
-ol vin g no-loud condi t io ns .

Tu ne-up is no rma lly accom pli... hcd in the
' . W . mode a nd in thi , m od e the front-panel

ic ro p ho ne gai n co n t rol is a u toma tic a lly
witched to fu nction a .. ,I ca rr ier level in sertion
-o nt ro l. T he a .t .c . control is brough t out as a
ront pa nel co nt ro l a' a dua l potent iometer
.rrunge rnent w hh the microphone gain poten­
io mcrcr Thi .. a rrangem ent allows .10 o ptimum
euing of the a .l.c. le vel to be achieved for
-ach band .

Sisb. signal rcoort -, co nfi r med cl ean a nd
.rr iculnte modulation . H ighe r order distortion
roducts a re a t lea... t 30-35 d b dow n. C .w . ke y­

ng, \\ hich i-; nccor uptivhed by means o f CUI-off
if the iJ. c ha in. ...how no sign of cl icks . No
.w, monbor i... built in although one can he
:lsily ad ded .

S witc h ing between receive a nd transmi t
odes on v.s .b. is convent ional. E ither a PIT

utton on a m icrophone. o r the front panel
unction switch ca n be used . Unfortunate ly.
hings a re nOI so ... imple o f c .w. U sing the sa me
ront pa nel switch one would have to go from
F:C th rough -TRAN S and to cw a nd then back

At the rear of the Atlas 2 10 /2 15. the brood-band
power am p lifier hinges d own to p rovid e a cce ss
to PA wiring. The toroid-stock-co res fo r the broad­
band transformers are viso ble towards the left.
Missing from this view a re the plug-in PC boa rds
and the d ru m dial which si ts above the d iol cord

p ulle y at the top cente r.

Wiring and Construction
T h e co n ... truction a nd wiring can be " lied

a<.; excellen t . The: wirin g was e xam ined ca re­
fut ty a nd no truce o f po or work ma ns hi p could
be fo und . T he: pl ug-i n boards arc he ld light ly
in pla ce by bracke ts o r o ther suppo rt means.
A nice feature about a ll o f the contro ls. switc hes
a nd sockets is that they a rc ...cre w moun ted in­
stead o f r iveted . Therefo re even if so meth ing

(cOllfill ll('d 0 11 f' lI g t ' fi5 1

each time the receive / tra nsmit f unc t io n is per­
formed . Th is arrangemeru is certainly no t ac­
cepta bl e for a Jo t of c.w. act ivity . F o rtunate ly ,
a ll the lines \\ h ich have to be switched a re
terminated a lso as po in ts On the accessory
soc kets o n the rea r of the transceiver. Semi­
brea k-in. for in ... ta nce, could be ach ieved by an
external ke yc r which activa ted a t ime dela y
circuit and relay wh ich accom plished the nec­
essa ry swi tch ing or one could run a li ne to a
min ia ture d .p.d .t . toggle swi tc h sc i next to o r
o n the bave of the ke y to U~ for m anua l
reccive / t ra n ...m it ~\\ itching.

Frequent reference has been m ade to the
various sockets o n the rear of the :!1012 15 .
Specificall y. there are socke ts for r.f. output.
external speaker /headphone .... microphone. c.w.
key. evterrut oscillator and a nother sim ply
marked ..acce... ...ory ...ockct." It nccessc... linea r
a mplifie r swit ching. u.l. c . in put from a linea r.
provision for c.w. fi lte r insertion in the i.f.
c ha in and ju ...1 about every operating voltage
,IOU ...witch ing funct ion .

N o mina l Po we r
O utpu t ( WClfH)SW .R.
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1974 C WORLD· IDE
OX CONTEST

PHONE RESULTS
BY FRED CAPOSSELA,* K6SSS, ex-W2IWC/6

H ow would you like to make almost 6~
million points-break the world's record by
I,OOO,OOO- and stilI come in second!

That's exactly what happened to 4M6AW.
The man who beat him was ZD3X. Martin

Laine, OH2 BH, who piled up 6.6 million from
Gambia to take Single Opl AlI Band honors.
Congratulations, Marty!

To give you an idea of the competit ion, Ron.
F5QQ, at FYOBHI broke the existing record by
h million-and had to settle for third .

But that's the kind of contest it was.
Remember the call. PJ9JR. you heard alI over

the place ?
Everybody else did too . Because the PVRC

Multi-Multi talked their way to the largest score
ever made in the history of the DX contest-a
whopping 19 million plus.

Speaking o f smashing records, the gang at
PY2CAB also gave li S a new Multi-Single mark
to shoot for- just under 7 million.

Those weren't the only records to fall. Con­
gratulations to brand-new record holders 4X4­
UR, EA8CR, 4WI GM, CR6WW, ODSHC, XU­
lOX, PAOHIP, VP2MSU, WB8APH. WIEBC
and W3WJD.

Hats o ff also to WB8APH who knocked off
9 zones and 20 countries fro m West Virginia on

• Director, CQ OX Contest Committee.

XU10X Top A~ian sco rer. Didn't you ~ay you
were Single Op, Don? It's refreshing to see he

doesn't limit him~elf to one hobby.

28 • CQ • May, 19 75

USA TOP SCORES

W6RR 1.346.880 W6MAR 1.182.352
W3AU 1.326.240 W3GRf 1.143.205

Single-Op W3lPl 1.324.078 K4VX 883.872
All a . nd K6UA 1.265.232 W3BGN 880. 149

W1JST 1.229.440 W2GXD 841.338

28 MHz 7 MHz
K4JRB 51.300 W3PHl 82.48
W4lBP 42.456 W4QCW 73.332
K4KJ N 35.478 WA61QM 36,704
W8WPC 35.022 W6PXG 32.964
WAIHFN 31.339 K8lUU 32.370
WB6PXP 26 .796 WA3TlR 26. 950

21 MHz 3.8 MHz
K6SDR 345.874 WIEBC 44 .540

Slngle·Op WA6EKl 292.866 K6ERT 43.392
Single W6HX 210.600 K81NX 35.332
a.nd WA5RXT 167.442 W4CRW 33. 129

W2NIN 154 .572 W5lUJ 26.4 11
KlI MP 134.664 W6NlZ 23.832

14 MHz 1.8 MHz
K2 KUR12 281,808 WB8APH 2.175
K41RQ 260.601 K1PBWIl 1.1 75
W2GRR 259 . 160 WISB 494
W8AHS 218,854 W2BP 228
WA1NKK/1 193.595
W9YRA 153.120

Multl·Op W3WJO 2.440.161 W9lT 1.119.180
Single W60 NV 1.277.586 K6eQ ' 1.030.428
Tr.ns. W4FDA 1.217.920 W6YRA 883.353

Multl-Op W2PV 3.859. 185 WA8Z0F 2.889.048
Multi- W3GPE 3.091.770 WB50TX 2.559.9 72
Tr.ns. W4BVV 2.889.254 WI ZM 2.491,061

160 meter SSB. That's right, on J60! And to
three stat ions who c racked the 100-country mark
on 40 Phone- EA8CR, SM6CKU and W3AZD
at PJ9JR. And to Marion, ZLI BKL, and Carol,
ZLIAJL. for the first YL DX pedition-ZLI­
AA/C Chatham Island.

Tuning around the bands, I no ticed that an
increasing number of DX stations are resisting
the temptation to work W I K's transceive on
80 meters. Instead. they are going below the
U.S. band between 3.750 and 3.775 KHz and
announcing a listening frequency higher in the
band. It really speeds up things. Because of
generally weak signal levels and murderous
Stateside QRM. transccive operation on 80
usually results in frustration on both ends.

This year's write-up contains some new fea­
tures I hope you'll enjoy. To begin with. there's
a new listing of high WI K's called "USA TOP



Dieter Spieth, HT1tJAA (28 MHz)
C.,lb./C.A. Phone Trophy
Donor: G. Keuther, HR2GK

The l 00-foote r ot W9lT. Thot's the OM himself
inching his w~y to the top.

SCORES" . And, from the "Remarks" section
of your summary sheets. we've assembled a
new column of comments entitled "QRM". It's
the first time I can say I actually enjoyed QRM
(the inquiry from WB4KTR/ 8 and UP20X's
imaginative solution to TV} are classics).

Don't know if this will become a regular
fea ture. but in the "Don't-you-wish-you-bad­
hls-callslgn" department, I'd like to nominate
TA2SC, FR~BCS, XUIDX, 7P8AT, WB4KSEI
KW6 and OE2NWLlYK.

And in the "Your-secret-is-safe-with-me" cor­
ncr, I promise not to reveal the callsign of a
contestant wi th the last name of Vagi who ran
up a qu arter of a million points using a 4 el.
- Quad. Or the WB6 who wrote his call incor­
rectly on his summary sheet.

A lot of fine people worked very hard to
help me with my first attempt at putting the
Results together. And I'd like to give them
the credit they deserve. F irst, the Old Master,
Frank Anzalone, WIWY, the Chairman . Our
Regula r DX Commi ttee members, G ene Walsh,
K2KUR; Bo Cox, K3EST; Bernie Welch,
W8IMZ; Dave Donnelly, WB2SQN , and D ick
Norton, W6DGH . And a warm welcome to
new Com mittee members who joined us in
1975: Larry Weaver, W6JPH; Glen Rattrnann,
W6MAR; J im Neiger, W6BHY; Phil Goetz,
W6DQX; Larry Brockman, WA6EPQ, and Fred
Laun, W9SZR. Thank you, gentlemen, J couldn't
have done it without you. And. last but not
least, 10 the one who made sure all the logs
gal to Califo rnia from CQ. Marguerite Fagella.

The expanded Committee is planning a num­
ber o f new projects 10 make the Contest better
and more enjoyable. As always. we'd like to
hear fro m you-both pro and can. We've got
a lot of energy and manpower, but we can
always use more input. So, drop us a card
c l o CQ.

That's it for now. Coming up next month,
the C.W. Results. And coming up the week­
end o f October 25 & 26, the 1975 CQ WW
Phone Contest.

73, F red, K6SSS ex-W2IWC/6

Rafael Ponce de Leon Zas, CX7B (14 MHz)
So. American Phone Trophy

Donors : Brazil DXers

Single-Operator All Band

Martin Laine, ZD3X
World Phone Trophy

Donor. B ill leonard. W2SKE ,
W3AU (a pr. Alfred A. Laun, til, W9SZR)

USA Phone Trophy
Don or: Potomac Valley Rad io Club

Garry V. Hammond, VE3GCO
Canadian Phone Trophy

Donor : Jack Bald w in. VE3BS

Antonio Cardelli, 16FLD
European Phone Trophy

Donor: W4BVV Operato rs

Chester H. Moore, KP4EAJ
Carlb./e.A. Phone Trophy
Donor: Ha rold Fox. W3AA

Jerome Trousdale, 9L1JT
African Phone Trophy

Donor : Go rdon Marshall . W6RR

Donald R. Riebhoff, XU1 DX
Asian Phone Trophy

Donor : Japan CQ Mag azin e

Joseph A. Locascio, KH61GJ
Oceania Phone Trophy

Donor: Northern California OX Club

Multi-Operator Single Trallsmitter

PY2CAB (Oprs. PY2CAB, PY2DYI,
PY2ELV, PY2EGM, PY2BU)

World Phone Trophy
Donor. John Knight. W6YY

Multi.Operator Multi-Transmitter

PJ9JR (Oprs. K3EST, W3ZKH, WA3IAO,
W3AZD, W4WSF, W31N, W6UM)

World Phone Trophy
Donor: Radio Club Venezolano

Expedition Trophy

PJ9JR (Oprs. K3EST, W3ZKH, WA31AO,
W3AZD, W4WSF, W31N, W6UM)

Donor: Stuart Meyer. W2GHK
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World Cha mpion ZD3X and his oceanside " a nte nna farm"-TH3,
many more a s o s he could have made if he had a digita l clock.

is She riff who kept Marty supplied with ice

14AVQ,
Fe llow in
wa te r.

d ipoles. Imagine how
the operating position

DXQRM
"To break the world record by I millio n points a nd
lose? I' m c ry ing .. . 4.\l6AW. ~I u~t ha n : had ba nana­
s hape polarization due to hi~h wi nds . .. G .\ fJAS Y.
Th is is the best contest fo r me because I a lwa ys work
new countrie s ... EA .JS A . Last yea r I got a ve ry bad
cold . Thi s year cond x went bad due to auroral act iv ity.
W hat will ha ppen next yea r? •. • S.\l5G Z . Friendship
among men bungs peace among nat io ns .•• Y0 1AFB.
At 0820Z worked JAI A FI long path ( 10m.) . ' ,Y U.JEJ .
M any USA stat ions d id no t li sten o n E U band ( be lo w
3.7 K H z ) ... YU.JTXT. Too much QR~I fr om T ira na
broadcasts (40m . ) . . . S P9D II . B i ~~est t hrill " he n the
DU called us in a pileu p ... E IUGRC . Wh ere have a ll
the OX gone? ••. GM.JLRC. Sorry, T VI d id n't allow
me to operate mo st pa rt o f t he come..1. Will h ide in a
forest next yea r ... U P}O X . To give as m any statio ns
as possible Chat hams. we dec id ed to go mutu-mulu . . .
ZLJAA /C. W hen a re we ~oin~ to be given the cha nce
to com pete with South Ameri ca ( PJ / 9Y4)'! 11 is next
to impossible for us to ri g-up a gro up and ope rate in
t he Caribbean . . . T il1\ . Being a surgeon. I unfor­
tunately had to operate a t the hospita l in addition to
the contest ... FOSEE. O nly equ ipment to fa il was a
ballpoint pen I got from W7 RM . ' . X UIDX. A ca­
pacito r exptodmg in th e 5 8 -220 during the :! ht hour
helped kee p me a wake . . . 4WIC .\I . Broke n quad,
power failures a nd pow er line no ise •. . V U 7Gt ' . Ten
meters vcr)· poor here .. . FOSDF. Great condx on 10
meters . . . 9LJJT. ~I )' fi rst co ntest e ver . .. 6 U'lIF P ,
VU100. 1\1I6JJ A . E IJfR f."I . It was im possib le to work
with W / K' s whene ver I ca me o n the ai r .. . TA 2SC.
Sorry for the ver y had propag at ion . . . FRil8CS. Hig­
gest thrill- a ss isti n g. the ZlIAA/ C operators to catch
new mcn tp uers . . . 7.L4/l0. Three diffe rent transm it­
ters a t ou r rnutnouc r p ick-up point failed to o pe ra te
p roperly . . . O U5 11C Why don't co ntac ts be t wee n U A9
a nd JA coun t as 2 poi nte? ... U I\9AA 'v. T hi s was my
last contest from VAU-Iand. will If) it from M oscow
next yea r as V V3 G M .. . UA tl FG .\ I . Alw a ys enjoy
wor king st ations in the contest with low power . . .
J A 27.A P. Got very t ired ... JRlJIRV . Whal about a ll
the double a nd triple ca lls this yea r? .. . )'VIA C l j .
Plea se examine ove rpowe r ..rat ion JII3 - - · . he is ~nd

class 0 1'1 so o ut put IOU\ \'. rmty . but his xmt r 1.4k" in­
put ... O lllk a 01"1;" PO M '~' E.t"",i1/j·'. Yo u guessed it !
W ho else but poor stupid old G ene would wait a yea r
a nd tra ve l '>0 far just 10 livten to OH N ? .. . 9 }'4GS/1' ['7.
O n t he 2 1 Mcs hand a number of U SA c haps " ere we ll
below 21.2 50 . Ha ve a lso not ed that below 14200 , U SA
ha m s often call a DX sta tion req uesting t he y look above
14200 fo r a 050, Th is is also ilkgal . hut no t 100 ofte n is
the call si gn ~i \ell but some "rmnd-," still Ihin k t his is
c ricket . . . V E t E K . Surprised how well m y " a nt e nna
farm " got out . ( 10 met er d ipole, 15 feet hi~h ) . Al-o
lo ts of confusion with KN s EAK , F:AJ . [ A \ I ,~ ~IE

. . . K P4EAS. Fue un m aenut co contest como todos
los anter torcs. tament abtemcnte los prcmi os llegara n t a rde
. . . L U8A1G .
0200 Final a mpli fie r blew up. N o tu be o n hand . H a ve

to call ;111 frie nds.
0530 Very low line voltage . H a ve to ORT.
0555 l ow line volta ge again . QRT.
06 50 Speech amplifier goes m icrophoni e. lf a ve 10 lea r

s hac k apart to find another 12A X7 .

0950 The :!-el beam cra shed dow n on the roof. H a ve to
ra ise a n tnvcrt ed-v dipole.

0300 H a ve a short in the coax . W he re?
u7 1:! Power supply blows fuses . W hy?
07 32 Can't load t he d ipo le . Back to the roo f.
0832 Sme ll someth ing burni ng in the tr a nsm it te r .• .

LUIA IJJ .
I shall soon be C P IA T! W a iting for m y new ticket . . .
CP.JBY/ CPI . M y fir st cont est . M ust get antenna rotator
next time-had to climb tower to tu rn antenna: Lost
some pou nds. but good cxe rct se .. . P}" } G NR . Nice
contest o nce more . w o r ked 4 ne w countries . . .CE5GO ,
Th is is the firs t t ime I have act ivel y participated and
subm itt ed a log. I found tors of cou n t'S)' di spla yed in
the contest a nd it was a pleasure to parti cipate. After
more Ihan J yea rs, I fi na lly caugh t up wi th 3D2CC and
worked him o n :! bands . .. lie } ),L . I mad e the
enormous m ist ake to t hink that mult ipliers would come
jU~1 like that a nd I never looked for them. Although
I t hi nk I have the biggest number of QSOs in t he
category. my multiplier is pit iful a nd tha t certain ly
leaches me a lesso n. I lea rn every time ! I fell asleep
for 6 hours a fte r the first :!4 hours a fte r mak ing such
a hig etten . ment ally and phys icallY. to be ready in
t ime for th e cont est . lD3X and 4 M6A W a re tough
com pet it io n ! . , , Fr~/IIIJ , Be n er condx than I ex­
peered . Be lle red my la..t yea r's a ll band score by a
lot . . . OA4A tW. Really e njoyed the contest . . ,
}T4T1. W e a ll e njoyed t he contest. sure wish the W ' l>
would understand rhat we need muntpners at sot! . . .
I ·P7B C . Blew a resistor with -I hours left in the con­
tc..t. \ Vas most di..t re ssed to hea r so many \ V/ Ks op­
erating ourskre their legu! o perating lim it s . . . II I SXAW.
l o st the generator during a great run for -15 m inutes
Saturda y morning. St ateside ope ra tors were g rea t dur­
inll t he conrest. Where "ere the Afr icans? .. . VI'5 W W .
W ha t sta rt ed o ut as a fai rly good set up fell a pa rt
wi thin the first hou r . In that time we lost a rig, a
KW , the big beam a nd a rotator. The rem a inder o f
the contest we used a TAH Jr with no indicator . Aw
well. next yea r?? . . . VE3EDC. It was a nice n o
rer rence. N o t prepared with e nough t ime . M uch local
OH. M . . . LU2A F II .

USA QRM
" Gett in(l: o ld ... IYA .lATP. T oo Innl! fo r 0\1. Crapped
o ut and le t Jun io r t a ke ove r . . ' 1I'8GIO . we missed
o ur ten nis game because of yo ur du mb co ntest . ..
1J'6HF,\' . F rom the ~I id" est . it's fi ght the East C oast
a ll morning. both coasts all afte rnoon. and the \ Vest
Coast all evening . . . IJ'~F.E£. Anten na wouldn' t
rotate Frida y. receiver broke Sat urda y. power shut
o il Sunda y mornt ne . but it was still fun .. . W6YR A .
H ad a good t ime in the Virginia mount ains . . .
W ..sJl,-'S / 4 . A ssumed I had worked ZD3X a nd VP2~ISU

on ~o when I d idn't. N ever worked t he m . . . W A 5RTG .
Request Rules Committee to dis-allo w the use o f tape
recorders . . . 1\81 ...... )( . Friday mo rni ng we di scove red
that opc ru ring the 20 mete r sta tion produced a hroad
ba nd no ise o n 15 that m ade the po..inon unusable .
W e began adding fi lters. m atchboxes. c ha nging ex­
ci te rs, ttnears. filti n(l:s. grounds. et c . By 5 P .M . we
had run ou t o f ideas. Suddenly. half a n hour before
t he co ntest . I remembered t ha d added a 2 meter ground
plane to t he 15m. tower since the last cont est . we
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d isconnected the coa x a nd shorted it to ground . Shazam!
N o more no ise o n IS .. . WA 8ZDF. Win oc lose,
working X UIDX o n 7M Hz lo ng path made it all
worthwh ile .. . W40 CW. Forgot to work USA ! X UIDX
058 o n 40 here Sunda y momma. What a p ile up . . .
WA4APG . H ad t o work 6 : 30 A .M.-4 P.M. Sat . a nd
Sunda y . . . W A 8ZDT/4 . The East Coast ha s Europe,
t he w est Coast has J a pan a nd we have S .A . BUI o n ly
12% of Q SOs we re with S.A . we need more S .A.
a ctivity a nd a limit o n JA 's • .. K 5FKD . Enjoyed this
yea r's CO WW better than 1973 . .. W B5FK X . Dis­
cove red t hat I had left all the cables connect ing
the r ig, linear ampl ifier a nd antenna 125 m iles a way
at my portable five QTH . Th is was 3 m inutes before
the contest! . . . W A 5 V DII . H a rd to believe I worked
a C R6 right under a p ileup o n a Sout h American
sta tion .. . It'B6PXP. W o rked YlB while repa iring
equipme nt . • . W A 6 EI\·L. Thank s to VKS~IF fo r
my only zone 30. long path. la te in rbe contest .. .
W A I ,\"KK / l . Didn 't ha l e time off this yea r fo r the
phone we eke nd . .• W I' {)A D / I . Euro pean c ps weren't
li sten ing in U S ( 40m.) pho ne band . . . WA IFB.\:.
Suggest c reating special mult ipl ie r for OX on 160
10 boost contest activity o n 160 . .. K JPR W / l . H e a rd
a JA I wor k G ::! at IS.' tlZ o n Oct . 27. Hea rd both ends
o n long pam (10 meters) .. . 1I'.411F5 . Sorry I had
to .....ork o n my job Sa t . a nd Sun.. .. WR1A Q C . AI­
wa)s enjoy C Q 11"11' . It ·, the best contest in ham
rad io . . . W.H(DV. '''''o w! W ho sai d IS was dead .
H i. Gal 5 new counme.. .. . W .43 0 .\I II. W o rk ing
Ca nada to ):et QSO pot ms is more like S wee psta kes
tha n DX contest . Ma ximu m contacts per country should
be incorporated ... II' A .n L H . I m ust have wor ked
ever y LV station o n ssn ... 1\4l RB. F ina lly bagged
S\'I GA . H ad a bafl in nrsr try a t contesti ng. See you
next vea r .. . W A 4CF1. Hea rd XVIOX a nd VS SMC
o n ,ui. X U I DX o n t he long path at that . N ow t o work
Ihe m . , . W A IIC P.\" . 2tl.l J A vtat ions in o ne con­
nnuo us unbroke n run wit h no other cournriev ( IS
met e rs t . . . W 7T.\Il .. A m I the highest scoring 205 ­
yea r-old rock musicia n '! ... W R4KTR/ 8 . Feel ea rl ier
dat e migh t he be u er-c-too c toce to SS . . . W~IU8 .

~l i s 'i ed 71'KAT aga in-No U K ' s th is t ime . , . W 8KOlJ .
If the o pe ra lo r (me) wa s as ready as t he sta tion
I mt gt u hav e p la ced first . .. U'A 8Z A N . En joyed get­
tin g thruu l!h the pileup to ect 3A2GX . SW IAV a nd
ot he rs . .. WII S ,VVf) . M y sco re is inversely pro po r­
t ional to mv l'Ifo rls- tr ied harder t h is ye a r a nd ha d
a lo we r ..core than lasl ye a r ... II'A R1·ZO. QRM
see m s In get wo rse as co nd itio ns o n IS a nd 10 de­
ter torurc . . . WA S Y I'R . First co n test-grea t fun .
\ Vill he hack i.li!;li n wi th the hope t hat ( n1Ultifm ult i)
will not he a s un pro fession al a nd di scou rteous as he
was this year . .. ","SI . lIV . Copied U K4\\'A C . U K9AAN
bUI cou ld nOI catch t he m liste n illi! in U S ha nd ( 40 m )
... W ARl. XJ . Enjo yed wo r k ill!! fir vt J ,\ o n 705 ...
K SI XX. I" m tz re;J1 ly im pre..sed over the incre a sed 160
act ivit y thi.. ye ar as com pa red 10 la st . I t hink C Q
xt ana eers tncrea..ed puhl icil Y' toward s 160 is a big
fa c tor ... 1I'8SAI'II . M i..s m y oid p;lI \\'9 1CE now / 6
a s we d id m uch m uln-op to gethe r ... W 9 R X . In ge n­
eral cond -e poor- country mull best e ver- l iS o n 14
mc ! .. , W 9}' R A . H a ppy to work XU I O X for = J 13
du ri n)! contest , . . W 9Z R X . WRQHAK i.. a n ~1.D .

who inva riu h ly ha .. to d eliver a baby d uring contests.
<,0 he ha d to get a i! uesl npernror . .. W A 9Q A L rOpr.
of WnQII AK ). Cond e po u r ... K 9Cl.0 . U SA stations
..ti ll viola ting 97 .tl7 hy not g i"i n~ both calls duri ng
e xcha nge . . , K 9l!QS. S Ul!ge..t do away wit h t!i,ing
po int .. for wo r king \ T '" W 9 f) V R . Tho ught con-
d il ions we re re a sona bie 1I'89,\ IOG. tn m ete rs
sou nded g(>od~ Ju,,"t like the o ld d a yc-c- But no Europe
, . ' KfI(; I' G . T he re should he a rule to pre vent W ' s
calli ng C Q O X. T he y we re not gcning the resu lts
t ha t would justify the mass of interference that was
caused . .. KOSGl . W he re .... as the Z~I7? .. , W 3G10.
Rea lly e njoyed my firSI contest even though I sooted
o n t he G \IT conversion a nd bega n abou t 21 ho urs
la te . . , II 'A JR RS. Fifteen meters was wild o n Sa tur-
d a y: K -I V X . T e n meters was great o n Ihe second
day 1J'4Q QS, Bilo! lo! cst Ihrill 'o' ork in}! ZLlAA / C on
40 1V4l/Pl . St ill the best OX conte st • . . W 4HVX.
Great fu n. bur better to be OX . , . K4LSO (ex­
H SSA FJ . ) The Dxpcd uton ho)s are to be congratu­
lat ed o n t heir fine \loor"~ .. . 1V4BA A . H a d had case
of la ry n)fitis t ht' "hole weekend . H ad 10 slop occasion­
a lly a nd let voice come hack ... K4TRS . P ho ne ts
such hard 'o'ork! ... 11 ' 4K F C , H a rd to get through
Ea st Coa~t but ~ood contc..t . .. W A 6HF .\". First
contest , It wa ~ t he hi iZ ).!~' st o pc ni nl! to South A meric a
I eve r heard ... W A 6 /'AQ . l.e t's ha"c a mult ip lier
for those me r 65 . H i , .. 1J'60K. Pro paga t io n ell.-

WORLD TOP SCORES
Z03X 6.653.881 9Y4VU 2.522 ,532
4M6AW 6,428.946 HC2Yl 2.316.953

Single.Op rvg-BHI 5.956.416 911JT 2.267,406
All Band KH 6RS 3.33 7.005 OJ6QT/

XU IOX 2.607.750 CT3 2. 109 .952
KP4EAJ 2.094. 736

28 MHz 7 MHz
CR6 NO 634.490 EA8CR 253.528
CR6CN 586,432 EA4lH 164.952
LU8 FEU 488.488 VE3BMV 130,2 86
HTI ' AA 484.77 0 SM6CKU 110.922
CE6EZ 424.21 2 OH2QV 95.584
YVIAQE 399.504 YU 3DBC 87.890

21 MHz 3.8 MHz
CR60Z 638.810 ElllREI 68.112

Single-Op eR60R 592.478 1T9ZGY 66,360
Single F2S1 392.931 13MAU 46.588
Sand 4WlED 364.764 WIEBC 44.540

£A8ll 352.584 OH I XX 43.435
K6SDR 345.874 K6ERT 43.392

14 MHz 1.8 MHz
CR6WW 1.058. 446 PAI1H IP 5.200
CX7S 967.050 9Y4GS/VP7 3.822
4W IGM 705,602 GM4ASY 2.244
4X4Nl 653,535 WB8APH 2, 175
YV4TI 579.020 4X4UR 1. 188
15B PD 551 .040 KIPBW/I 1,175

Multi-Op PY2CAB 6.959.474 CV4C 4.959.474
Single VP2MSU 5.512,58 4 0 05HC 4.606,547
Tran~ . VP2GMB 5.077,140 UK9ABA 4.033.024

Multl.Op PJ91R 19.469.094 4Z4EU 3.968. 844
Multi- T1 IK 6.833.020 W2PV 3.859, 185
Trans. DUIPG 4,280.214 VU2CB E 3.205.488

ce tlem. h u t thunderstorm fi rst evening ma de QRN
unhcucvuble ' Grea t contest. b iggest thrill was work­
ing Europe ( S M 6C KU ) fits t t ime on 40 .. ' W 6PXG ,
No Europe short pa th here , but hea rd so ma ny long
path !! Bu t no Europe Ion).' pa th listening up! ( A bove
7. IS) .. . W A 6KA C. Lo ts o f fun as usua l .. , K 6N A.
I W,I" rea lly t hrilled to receive t he n ice certifi cate
for the 197:1 phon e test o n 14 mc pho ne .. , WA7BPS.
Po rtable o perat io n u tili zinll a ga soli ne genera tor .. .
Wl'SIl / 7. where was Europe? ... W SWPC. A fte r
two hours o f calli ng VQ90 in a p ileup. I gave u p. Re­
t u rned .' 0 m tnutes lat er and got him o n t he first ca ll!
· . . II'A4T I. R . Got to get that beam u p ! ... W4 Z TR .
It su re ly wa" a chane nee working from sta teside a fte r
lea ving KNDJI , . . WII4FOT. wtsh yo u guys would
mo ve the contest so it d oesn't in terfere wit h bird season.
H i! ... K-I}}·.\I. Supe r ..Iat ions/ m ulti-op a nd st nate-op
who ru n a not he r hams supe r stat io n a re ruining th is
test . . , . 1I'51.PO . Shameful p ileup o n IS meters for
7 P!'IAT . \ 'e don't need thai sort o f th ing for these
co ntests IVR.~KII'U. T o ugh going in N ew M e xico
, .. It'R5 I1AE. M )' linea r t ies in with the stove 2:!O v.
line a nd my XYL had me QRT severa l limes du ring
t he contest so she could cook he r m eals-e-but she never
cooked me anything H i! , .. II'A 41RE/ 4 . N ice V P2
tu r n o ut .. ' K 41111' 11' . 'Iv adva nced ticket a rrived
week after tevt •.. 1\"411' 1'T, Worked a new cou nt ry
on ph(l ne ZM 7 for : 290 W 4110S . Excellent con-
dtnonc for a ~reat comec K4I SI ' . I would have
been ho nored 10 wor k lust o ne-honora b le station in
zone 2S!!! . , . W A -IO S .\I . Terrible head cold a nd
linea r went up in smoke a t sian of test ... K4PH Y .
Very' few "Iat ion.. in the ge ne ra ! pari of the ha nd , ..
II'A4FOl . A fter oocrau ns Ih i.. contest from overseas
for many )"ears found it a "hole diffe rent ball ga me
from rhts side • . , K41R Q In KH6HC~I ) , Suggest that
coruevv be held prio r to ~t onda y holida ys so o ne ca n
recover . ' . W A411 PF , 1I0 w about IZ h ·in).! OX stations
eXira QSO pointv fo r U .S . contacts o n 40 a nd ~O meters?
· .. W 1f.lIR. H a rdest contest I e ver opera ted. ' ,
W A ! J)Uf". First l ime in contest- F un? , .. W2R FL.
\\, i..h 40 a nd ~O we re transcerve : . . ' W A 2A UR . Too
many stateside stations and no t e nough DX to go a round
, .. . It'll.El. I had the best t ime ever. includi ng a ll
my X E a nd ex operations . . . 1t'.~GRF ( O pr. K"OQ I.
c\- X E IJ IJ L OX stations should ide ntify more o ft en
· .. IV.tRG .\". Start ed o u t just t o f;1: e l a few point s for

{cmr t i1wt'cI 0 11 paKe 66 , . , Scores ol'erleafl
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Number groups after call W3GRF .. W4ZTB .. 27,830 97 37 73 W6RR A
letters denotes following' 1,143.205 932113332 WB4FOT .. 23,275 89 33 62 1.346.88013.04 t08 260
Band. (A.a ll) final Score. Opr. KODQI) K4lA It 22.386 97 27 64 K6UA
Number of QSOs. Zones and W3BGN " 880. 149803 loa 297 K4JYM .. 21.049 83 31 60 1.265.2321311114230
Countries. Certificae wln - K3GJD .. 692.384 719 102 250 K4RD .. 19.875 89 23 52 W6MAR
ners are listed Bold Face. W3CRE .. 684.7 38 726 92 257 W84AEX .. 18.270 15 30 57 1.182.360 1245 104 230

PHONE RESULTS K3YUA .. 499.328 SS2 90 242 W40S .. 18,096 82 24 54 K60VJ .. 638.352 803 92 194

SINGLE OPERATOR W
W330ZS8.T .. 420.912 S77 78218 W4WHK .. 16.468 71 33 S9 (O, r. W60SQ)

.. 404.217 519 85 212 W4TMN " 13.950 67 27 48 W6PlH .. 484.832 762 81131
NORTH AMERICA W3VT .. 366.865 455 85 222 K400 .. 12.900 75 28 47 WA6EPQ .. 302,500 414 87 188

United States K3KNH " 332,408 407 82214 W84EMF " 9.517 54 21 40 K6UJS .. 261.508 446 77 137
K1CSJ .. 648.174 676 94 260 N3AXW .. 278. 163 382 80 199 W4GF .. 4.558 38 20 33 W6EYY .. 250 .170 498 68 118
WICMH .. 431,8(4 S45 79212 K3AWl .. 258.129 373 78 183 K4AUN .. 3.239 34 14 27 K6QW " 239.616 369 87 169
WIBIH .. 86.483 167 60 137 K3DPQ .. 228.042 369 69 177 K4KA .. 1.887 28 16 21 K6QPH .. 235.936 433 69 133
WAIMCY .. 76.012 220 35 89 W3KT .. 210. 589 316 72 179 WA4GKQ " 1. 122 17 6 16 W6HJP " 204 ,612371 66 138
WAIRGW " 68.25222 1 42 71 K3CY .. 202.1 25 335 67 164 K4JRB 28 51,300 215 22 68 WB6NHF " 191.296381 70 126
WIWY. .. 59. 124 158 54 102 K3TGM .. 197.664318 63169 W4lBP .. 42.456194 21 66 W60AU .. 151.179 259 58103
KIGAX. .. 41.745 121 40 81 W3KFQ .. 193.022336 55 151 K4KJN .. 35.478 169 20 61 W6CPl .. 150.336 317 74 118
WlJDE " 28.483 103 28 63 W3GRS "160.688 255 73 169 WB4 11P " 23.904 129 18 5( K6SSJ .. 125.643246 68 125
WIHWM .. 23. 370 95 31 64 WA3AFQ .. 160.460 282 68 158 WA4CFI .. 21.3 71 133 19 52 W60KQ .. 116.081 266 55 106
YE2CK/Wl 16.4 56 82 29 59 W3GIO .. 113.315 234 49124 K4GRO .. 17.963 100 19 52 W6YVK .. 100 .104287 50 79
WIYV " 11.808 74 23 49 W3GHM .. 113.128 221 60119 WA4IRE/4 11.286 86 19 35 W6HXW .. 99 .964 262 49 85
WIGPK .. 11.025 56 25 50 K3JGI .. 108.920 281 42 98 K4HWW " 10.808 76 19 37 W6ANB .. 90.090 253 47 19
KlIlK .. 9.405 61 19 38 W3FA .. 108.864 226 62 130 K4WVT .. 4.551 46 16 25 W68JB .. 81 .120213 49 81
WIPU .. 6.820 47 18 37 W3MFJ .. 101.880262 46 109 W4 H O .. 3.840 35 14 26 W6YPl " 66.220228 40 10
WA IHFN 28 31.339151 19 58 W30Y .. 104.328 214 67 122 W4 HOS .. 2.432 29 14 18 (Opr. W6CFM)
KllWI " 9 .636 81 I S 29 K3BNS .. 103.016 239 48110 WUTPU 21129.280 371 25 103 W6PRP .. 59.364149 55 98
KlIMP 21134.664 388 28 96 WA3NNA .. 91.053 203 62 125 K41SY .. 95.160265 28 105 K6AO .. 54.178172 49 13
WIPIY .. 69.264 221 21 84 W3HYM .. 86.331 202 50 109 WA40SM .. 91.378 265 26 96 WA6AHF .. 52.326 172 46 68
WAINKK/1 14 W3KV .. 68.880163 53111 K4PHY .. 91.000 265 25100 K6PO .. 42.120 139 39 69

193,595437 32 123 W3YHR .. 51.800 134 49 99 W4UGE .. 10.140246 21 18 W6KYA .. 39.372 139 39 63
WAl SKY .. 91.242288 22 89 W3EVW .. 49.911 147 41 90 W4UPY .. 48.140168 26 19 W6CHY .. 31.960111 44 86
WAlJMP .. 39. 61 8 162 21 72 W3lJ .. 43.151143 49 84 W4llW .. 41. 492 164 23 69 W6EJ .. 36.360113 45 15
W5TTV/l " 38.311 153 23 68 K3 KHl .. 42.21 0123 45 81 W"'4FOJ .. 17.940 93 22 41 W60AT .. 33.196114 43 16
KIKNQ .. 20. 196 109 16 50 W3HYJ .. 41.406151 33 70 K4I RQ 14 260,601620 32 111 WA6DWM" 33.152118 45 67
WflDAD/1 6.943 51 15 31 W3CGS .. 30.200 III 32 68 WA4HPF .. 68 .985243 23 82 W6lWK .. 29.532103 41 66
WIBPW 1 5.550 43 20 30 W3BB .. 23.296 96 36 55 K4HAY .. 39.904 162 23 63 W6KHI .. 28.968 150 33 38
WAIFBX " 5.110 45 13 34 K31M C .. 21. 018 91 30 63 W4JAT .. 26.0 13 145 18 51 WA6lBP .. 23.000 90 40 60
WIEBe 3.8 44.S40 225 20 65 WA3RRS It 15.252 79 29 53 WB4N RI .. 3,034 32 15 26 W6SC .. 15.552 17 30 51
KIPBW/II .8 1,175 22 9 16 WA3UHJ .. 14.040 71 35 55 W4JUK .. 1.100 23 8 14 W6HJ .. 15.390 16 34 41
WIBB .. 494 14 8 11 W3DRD .. 4. 386 35 19 32 W4QCW 7 73.332286 26 82 WA6TKT .. 14.980 18 32 38
W2GlD A 841.338 790 100 281 W3KDD 28 16.380 91 20 50 WB4SIJ .. 18.865 100 20 51 W6RNF .. 14.820 18 34 42
W2EHB .. 310.622 430 89233 WA30SJ " 1.972 28 8 21 WA4APG .. 10.080 65 18 42 WA 3YHB/6 8.496 55 31 24
K2Fl " 341.184434 84219 WA3YBU " 595 15 6 11 W4CRW 3.8 33. 129182 20 61 WA6WU I " 4.310 41 20 26
WAlDHF "322.816463 11 185 WA3DMH 21 3,821 32 16 27 WA8l0T/4 18.172 101 27 49 WA6UFY" 3.800 43 20 18
K2BQO .. 238. 124 368 76 160 rl3Ell 14113.316 292 31 111 W4COP .. 14,106114 15 42 WOlBP/6" 3.280 32 16 24
W2RFl .. 234.240 376 73111 WA3 SWF .. 93.483 282 29 88 /Opr. WB4UKA) WB6PXP 28 26.796165 18 48
W2 HNO " 203.889 355 58 161 W3KHB .. 32,038 139 20 63 K5PFl A 532,856 611 102 242 W6MI " 968 16 8 14
WA2AUB .. 186.616 304 71 165 K3AV .. 8,951 62 14 39 W5NMA .. 368.440 481 94 211 K6SDR 21345.8141152 28 75
WB2JJN "151.092 288 65141 W3PHl 1 82.485 281 30 81 W5RTQ .. 342.138452 95202 WA6EKl .. 292.866 933 28 86 ,
W2DT .. 156.800283 53 147 WA3TlR .. 26.950 153 23 54 W5TMN .. 301.623423 17 194 W6HX .. 210 .600 695 26 18
W~ UI .. 105,794 231 51 118 W300R .. 6.540 44 18 42 (Opr. WB5JJE) KOGJD/6 .. 135.136 501 24 10
W2l EJ .. 96.900 219 54 116 K4VX A 883.812 789 103 293 K5YMY .. 238.500 385 15 115 WB6PNB .. 114.950 416 27 68
WA20 l Y .. 95 ,830201 60 125 W4QQN .. 640,800716104 252 W5KKl .. 202.686 360 79 170 WA6NGG .. 86.975 421 20 51
WA2lVV .. 81.289 185 50 119 W4UPJ " 614.125 687 89 246 WB5EWH .. 197.280329 72 168 W6AM .. 15.132103 19 3'i
W2HAE .. 66.360 154 54 114 W4YWX .. 510.489 550 108 289 W5TWI "111.288284 61161 W6rD .. 13.1\96 80 19 40
WA2lWH .. 60.78 1 173 43 90 W9MIJ/4 .. 505.284 582 80236 WB 5001 :: 149.766 270 70148 WB6FDD 14 123,342 396 30 92
K2PlF .. 50.0 52 142 31 92 W4M CM .. 491.23~ 455 101 301 W50SJ 146. 944 271 74 150 WB6FlC .. 99 ,120 333 30 15
W2FGY .. 42.028 129 45 88 K4JWD .. 408.366 509 81 213 YE6BU/W5 143,352 281 59 139 WA6RFX .. 95.681 328 26 11
WB2NOR .. 32.940 119 44 18 K4l SD .. 405 ,620455 94 246 W5PAQ :. 121.444 238 65 129 WA6PAQ .. 56.628 211 25 14
K2SNK .. 24,83 1 100 32 61 W4M YA .. 369.340 490 79216 WA5STI .: 108.400 231 66 134 W60K .. 43.924 203 23 56
K2BK " 24.402 102 33 65 K4KU .. 350,873 432 87 226 W5BE .. 91.296234 52 92 W6FF .. R.532 60 19 35
K2QIl .. 21.669 86 31 62 WA6CXK/4 329.316 449 85 201 W5lPD • 91.224209 59 109 WA61QM 1 36.104 191 22 52
K2GI .. 11.115 84 22 57 K4PQl .. 328.944 442 73194 W5WG .: 69.76'i 181 46106 W6PXG .. 32.964188 24 43
K2MFY .. 9.306 51 26 40 WB40SS .. 309.455399 86 209 W5KCR .. 66.420 157 51 101 WA6KAC .. 23.488 116 22 42
WA.2JZX " 3,854 34 15 26 K4YFQ .. 303,22 5 315 81 224 WSOB • 41.158141 49 91 K5AM/6" 320 11 4 6
WA2IFS 28 12,862 81 16 U W4QAW .. 249. 824 321 11 219 K5TSR .: 43,320 146 43 71 K6ERT 3.8 43.392306 21 43
K20lG .. 10.1SQ 16 15 43 WB4TBD .. 244 110 385 64113 WSAE 39.852128 43 80 W6Nll .. 23,e32131 22 50
WB2FJX .. 4.614 47 IS 26 Wft4G QJ .. 221:,04 337 79 J80 W50RX :: 37.466 123 52 19 W61TY .. 11. 110 83 11 38
W2NIN 21 1S4.572 413 28104 K4AUl .. 220. 500 321 64184 WB5KWU .. 21.090 103 39 66 K6NA .. 8. 900 82 16 34
WB2lGI .. 62. 348 210 24 85 W4WRY •. 2J8 .09 5 311 79 186 WB 5HOD .. 26.9 J2 108 45 11 W6QJW .. 8.648 206 16 30
WZAlO .. 9.720 66 16 38 KOCMF/4 202.800 301 11 183 K~SOR ,,25.683 98 31 61 W7JST A
K2FE .. 6,600 52 18 32 W4BM .. 191.114 292 79 174 WB5HAE .. 24.158 95 31 63 1.229.4401373 95 225
K2KUR /2 . W4PRO .. J8 5 673 368 44 J33 Wo\ 5YFQ 15.741 73 41 58 K3MNT/1 422.100 675 19 146

14 281 .808686 34 11 8 K4ZRX .. 116:2 ~2:0 302 631 51 W5EDX :: 13.518 66 34 59 W7TMl .. 419 .060 681 15155
W2GRR "259. 160 518 35120 K4TBN .. 169.120 294 69 155 W5NVU .. 13.430 13 25 54 K1RSC .. 406 .350649 78 141
K2EYW .. 38.52816 1 23 63 W4lSH .. 147.312 252 66150 K5FVA 12.282 12 19 50 W9IRHI7 391.020 587 80165

(Opr. W2HBn WI,UWX .. 126 .163 252 651 34 K50EC .. 9.996 65 29 39 W7HXG .. 231. 137 450 57 124
WB2GXW " 12.192 89 13 39 K4 GGJ .. 123 .579227 65142 WA71KI/5.. 1.688 56 24 38 W1BSU17 103.768 336 49 70
WB2AQC " 6.615 51 13 32 W84SGY .. 115.042 236 61 133 WB5CJE .. 4.700 41 17 30 (Dpr . W81UQV)
W2MB " 520 14 6 1 W4JHK .. 112.833 213 64 135 W5HIC .. 3.3QO 33 22 30 WA7JCB .. 89 ,640 352 34 56
KlTXC 3.8 21.420132 17 53 W4KFC .. 110.048 229 541 21 WA5W[Y .. 3.1 68 39 18 26 W7GYP .. 26.730206 48 99
WAZUJM .. 20,130129 16 50 WA4nB .. 101.300 223 55 130 W5lWQ .. 1. 101 16 11 16 K1G EX .. 82.308243 46 68
W2BP 1.8 228 10 4 8 K4DJC .. 104 535 204 61 146 W5S0D 378 11 8 10 W1NP .. 10.924219 44 15
W3AU A W4UYC .. 84:160 201 4111 3 WB5H IH ~~ 13.281 93 16 41 WA10Bl .. 10.680224 48 72

1,326,2401092 111 321 WA4SYH .. 81.445 165 59 120 W5QF .. 1.764 26 10 18 W71lF .. 63.474 110 53 96
(Op. W9SlRI3) WB4 0 GW " 18.030 161 54 11 6 WB5HVY 1.705 21 12 19 W1BCT .. 55,481 182 41 68

W3lPl .. W4DSW .. 11 916 175 42 109 WA5AXT 21 167,442466 29 100 W1WOX .. 35.861 124 47 62
1.324.078 1042114344 K4GFH .. 16'254 206 44 98 K5FKD .. 101.135 336 28 85 W1RIR .. 26.329 102 41 66

(Opr. WA3HRY) WB40XO .. 50'820131 41 93 WB5FKX .. 2R . 18~ 152 21 56 W1MCU .. 23 ,968 95 45 61
;;:==c:-:-:::---:-- ,--,,--,,-,-- IW4KXV .. 43:680 132 44 86 ::~~f: I.' ~~.~: ~~~ 29 89 WAJDBH .. 20.895 96 41 64
. Committ ee Member. Ineli, ible K4JRF .. 39.262125 41 87 K5PFE 1 '300 12 27 15 K1RSB .. 16,643 84 41 48
for Award . K4BAI .. 30.74 7 110 44 61 W5LUJ 3.8 26, ' 11 1'7 1 8 WA7YRP .. 15.836 94 29 45• • 21 56 W7APN .. 14.184 88 26 40
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BAND-BY-BAND BREAKDOWN - TOP ALL BAND SCORES
Number group' indicate: QSQ'./Zone.ICountrie. on each band.

WORLD TOP SINGLE OPER ATOR - ALL BAN D USA TOP SINGLE OPERATOR - Al l BAND

$~- u 10 ,
" ~ " Slat..... ,. 10 ,

" ~ "
oJ> '''''' ~121J4 :l88I l9157 1IlW'27/96 171 1126189 ll nr2619 1 W6A R 51 /1 2 '26 1461121") 181/28

'
11 :3117!>/60 l U I" !!>.

1':". Z,9/ 1S/"ll 481/11156 1756130199 1562/16182 10003':fliM . ,,'" 112 '1 6 ].'161 40 88/11'56 l I8/79 .'89 !J<')i2119J 18/1414 1

, :KI SH I 196'9/23 48 112G'68 1517/18196 118SJl4/1) 7861:1!1/66 Wl lPL "30'4 1 )/ 11146 !Ill/21!60 212125186 51 312'&'104 19/ 19/44

t
H6RS W>1 nt/I4/ " 5J1J/17/ J4 9OIn!!!>6 141S11 7145 6441101"0 '"". 8/ 5 / ) 49 .'1 1130 10312 "3'1 )))1111&2 70617!>J 6& 1121" ' )(1
V IOl( )31141 U :JS3'29i6S lISv )otI , 02 .""0'" 566/2&'13 W7 JST I l l! , 15·'1'9 19.1i 11 ')9 :JS1':19!611 110124:61 891\ 1I~

Y4VU 1721 151J1l mll91!5oJ 6 12124/17 ~1J/49 760121f!>9 W£;MAR » ' 41114/ '11 2H 2J.'44 18012Jl'!il l (1!;/11·'!i6 921191"-

~1Yl 4917/8 Bl fI &' JO 41M 4!S1 10!>1 f2 J /19 864119 '!>6 WlG Rf 1111I 69 1G/46 6821 '5 3 3 1 4/J().i~ 411/16'94 69/1914]

CUT 111/1 4911 1/19 104J11/78 11 117!>!94 5 19I:101'66 !i4!i1:l!i181 l<4V)( 48111' 31 ~11O'; 4O 2461:19/91 )48.']418] 91118/ 48

J6QTICTJ 6219/33 l !ill11 !!W'S] 412126192 98!i117196 144118146 W)IIGN 1/ I ' I es-151.)!; 64· 19 '46 316124 89 18 11]4/84 12/1 1/42

Pu ..... Tl iSl6 'l9~ 11I )4 1811515 11 5~2218l1 71181:lO1'&4 69511 6149 W1G)( O 49" ~11 692 1' 49 15JI2!>/1I2 119 1518] 76116141

WORLD TOP MULTI ·OPERATOR - SINGLE TRANSMITTER

Y2CA8 11'517 48118113 15 351J!1I1s.4 1991'l6I12 J 906131186
PNSU I1'4IJ mJ l51 48 ~2no 1862/ 2llI96 142 1111'84 10961]0!4!i
nGM8 • Q9122170 148 1119199 1.tW27196 U JB'24 IH
V4C 19 11 1/ 11 111122/45 I 08!i1 ;nn 5 IJ94I28185 124811819 ]
D5HC 112/2 151/1140 3761191619 1181 / 331111 11]1122170 422/14/J2

~K9A lI'" 41211 1162 511/2&'69 10 31134/95 691 /17194 99'11' 63

WORLD TOP MULTI ·OPERATOR - MULTI ·T RANSMITTE R

USA TOP MULTI OPE RATOR - SI NGLE TRANSMI TTER

W3WJO 192.'20: 66 84 24 sa J94)61 131 414.'291109 1l!i1181!i5

W60IIIV .., !is '1 6118 212 ']446 314IJO'11 6)4/1515 J !iOI 14/11
W4F OA 5 '4-4 n il). 40 J9]{1 ''58 319115194 4 6~24-93 69/19 '46

..rr l0i515 120 ' ]0.48 1lJ. 22 '!i6 336'19'99 21512!iJ 89 84116146

K6COf J8 ' 18,11 11&'1!i 49 215'17 '7 4 48Q120/53 9 7/11 /33

W6YR A 2 '2 '2 21 '11. I!i 113 1&31 119 '24 '46 75 1'] 3160 5l/ 15111

USA TOP MULTI OPERA TOR - MULTI -TRANSMITTE R

.", 4110 17 4!iS]0'- 69 304 18'80 8 181)41131 5 37 ' lOi 125 111118166

WJ(;P( ] 01 '2 1'J2 1341!i '74 6171.)!;1I31 69" JO,; I 23 174 19163

W48VV 9 ' l/J 15).'2160 111 '1!i ' 74 11 11]). 122 612 '78, 11I 1231 11/46

WA81 0 f 461 J I12 I 6!i'21 '64 261'17 ·' 71 84Q1l!i1l JO ] 11 28: 111 162 " J I~

W8!iOTll 1&1 618 152 '22 !>8 lO). ]9·'73 4'l41111101!i !i91 29 101!i 1~/n'6lI

Wl 11,11 41' 1-1 ] 1911 16 1 ]II ' 2J. se 8!i5133111!> ]00 26191 1]9' 16049

l U6DAZ/ W1 9,045 78 20 25 K9HDP .. 254,997 378 76 185 WgFHE .. 89,610 195 54 120 VE3BS 28 5,412 48 13 28
K1LAY .. 8,308 50 27 40 WB9EBO " 226,941 342 70183 KSCMl .. 51 ,324138 55 101 VE3BFK .. 2, 128 30 10 18

A7RUY" 5,472 98 9 10 WB9CEP .. 224,339 328 80 183 WA(fYJl .. 40,44611 7 48 78 VE3FFA 21 173, 160 524 21 84
7JUO " 4,692 40 18 28 W9lTO .. 193,602 306 16170 WA0TAS .. 31,324 125 40 84 VE3D8H 14 265,350746 32 113
7BQG .. 4,346 40 19 22 WA9UEK .. 164 ,880278 69 171 WdERQ .. 35,016 120 35 16 VE3GFY .. 260,253 627 23 119
70JJ .. 1.800 24 11 19 K9EGA .. 126,441 269 56 133 WJJl YI .. 34,713 11 1 49 84 VE3FlE .. 165,760 645 28 84
7MH .. 385 13 4 7 K90TB .. 106,330 190 67 150 WB01KT .. 33,984 118 40 18 VE3BMV 7 130,286671 23 11
7MOK " 315 9 7 8 K9ARI .. 59,503 155 54 103 Wl!INAR .. 22,944 93 30 66 VE388N 3.8 23,932 190 17 45
7AYY 28 4,095 47 12 23 WB9HID .. 45,758 137 46 91 WBJJHPB .. 22,900 95 36 64 VE3NCT/3
7MK S .. 1,300 23 11 14 W9lF .. .. 43,659 113 52 95 Wll'UCK " 22,170 94 34 65 1.8 520 69 2 2
A71RK 21 20, 586 168 18 29 W9MCR .. 40,293116 35 86 W0BWJ " 21 ,630 81 36 61 (O pr. VE3 ECP)
A7UZU" 3,500 45 13 22 W9lQO .. 40.221 126 39 84 WMJAGN " 20,188 89 39 64 VE4RP A 90,034358 42 16
7KHS 14 107,138365 29 74 W9DWQ .. 39,884 123 40 78 WB01 SW .. 19,796 87 18 39 VE5XU 28 1,272 21 11 13
7JEG/7 " 82,800 322 24 66 W9RER .. 36,079 122 33 76 WeHBH " 15,520 74 30 50 VE5RA 14 45,695319 21 44
A7PEI .. 70,210287 25 60 W9QWM .. 27,888 11 3 40 72 WB0 GIR .. 14,800 17 28 52 VE5NW 3.8 26,455357 13 24
A78 PS .. 63,252 268 29 55 WB91YO .. 25,956 84 37 66 WBlJlEl .. 7,992 76 24 48 VE6MP A 318,060 822 62118
]YOO .. 13,16111 6 16 25 K98Ql .. 21.840 93 28 63 W0QYG .. 3,960 40 18 27 VE6AGV .. 51,05 1284 29 48

YIN 3.8 22,382 165 21 41 W9MlF .. 20, 196 75 42 66 WAllBWF" 3,666 34 21 26 VE6 MC .. 17,051126 26 33
OSII/7" 4,107 71 15 22 W9WYB .. HI ,564 83 31 60 WfJMHK 28 11,395 85 14 39 VE6lB 14 8,112 113 15 21
7WMY .. 2,064 42 9 15 WB9MYN" 14,774 73 31 58 K0G VG .. 9,314 76 14 37 VE6CEC •• 2,492 39 12 16

W8TWA A 349,414 450 83219 W9DY .. 14,580 72 23 58 WI1PAH .. 6,450 57 13 30 VE6TK .. 2,11 7 28 12 17
A8UUQ .. 237,237 380 68 163 W9l0 .. 14,359 61 29 54 WAll'MOJ" 4,332 40 13 25 VA7WJ A 630,420 1,353 71 139
8lHE .. 147, 392258 66158 W9SFR .. 13,770 97 29 61 WBi1lTD" 4.294 41 12 26 (Opr. VE7 AONI
B4KTR/8 145,107265 61 146 W9lVH .. 5,989 46 19 34 WB"KW I " 1,710 22 12 17 VE7AIG A 76. 000 366 40 55
B8MMF .. 106 ,488229 46128 W9RQM .. 3.8n 36 15 29 WBlfHAI 21 23,652111 23 58 VE

E7
'A.' 3 '.' 17,633 92 31 46

S81AY .. 100 ,636 235 63 118 W90HH 28 22,644 137 16 52 W"'f!VDX . , 22,599 109 26 55 V 0 . 9,184163 11 21
88EUN .. 95,040 199 66 132 W9lKI .. 14,500 102 15 42 WI1PCO 14 130,013 351 29 108 VESNS 21 9,240 252 8 12
1\8UUY/8 87,552189 64 128 W9YYG .. 2.953 37 11 23 K6SGJ .. 53, 1261 97 25 76 VE800 14111,000454 29 11
8CFG .. 86,457 188 53 126 WA9lMY 21 65,408214 27 85 WAlJAWH ,. 43,065 162 24 75 Canal Zonl':
B810T .. 79,050 195 46 109 WB 9HAD ,. 52,4 52 209 22 72 WABVCQ " 800 16 8 12 KZ5BC A
8FJS .. 48,508143 45 89 WB 9GVW .. 20, 100 108 22 53 (Opr. WAOCGVI 1.241,283 2,146 74193
8N GR .. 29,640 109 41 73 W.a.9HPS .. 18,177 87 25 58 WAliICPX 7 16,629 96 21 48 KZ 5AA 1.8 429 19 5 6
8TBI ., 10,540 69 18 44 W9RX .. 15,688 75 21 53 Kl!ICVA •• 2,997 34 11 26 Cayman h land ,
8PYD .. 5,394 40 22 36 W9YRA 14 153,120 378 30115 Al aska ZFlSV 21 270,810 1,447 24 66

~~~C ;~ 35, ~~~ 17~ 1 ~ 6~ ~:~~~K :: l ~~ :~~~ ~~~ ~ ; 1 ~~ ~g~~~ ,~ 4t:~~ 2~~ :} U IflWE 7 42i~~a 514 13 28
~8IAN .. 19,695126 17 48 <Cpr. WA9QAl ) KL71CL 14 10,368432 11 13 CM2G8 A 5,724 100 11 16
A8Q IY .. 15.694 109 15 44 K9ClO .. 42,891 192 22 65 Kl7EWP" 3,096 48 10 14 e020e 1 1 5 , ~5~ 145 15 35
8CFU .. 5,71 5 53 13 32 K9UON ,. 5,412 49 12 32 Bahamas Dominica
B9NVO" 3,Q22 46 13 29 WB9PlM " 390 8 6 5 9Y4GS/VP7 VP2DA A
81FF 21 72,352 237 25 87 WA9HEU 7 26, 136 130 20 52 1.8 3,822 91 6 15 1,107,351 2,437 69 148
8KOD .. 33,088 138 22 66 K9HMB .. 23,655 114 24 59 Ber-mud a Dominica n R l':public
A8VIO " 6,030 50 14 31 W9DUB .. 18,92411 9 22 54 VP9AD A 342,540 797 63135 HI8XKP A

WS8'l U .. 1,711 73 10 19 W9NIM .. 15,624 87 22 50 Canada 1,093,950 1,627 78 208
W8AHB 14 218, 854533 33 113 WS9BWU ,. 1203? 91 20 44 VElEK A 10,519 68 20 47 HI 8lC 7 51, 192 299 21 58

(Opr. WA8YVRj '(0 WA8RYM j VElAIH/l G uantana mo
WA8DXG .. 131.220353 31 104 WB9MOG" 11,956 pri 9 11 44 3.8 23,688 169 14 49 KG4NY 28 41 , 2~0 322 19 41
W8JGU .. 91.980237 35 105 K9PQG 3.8 10,400 91 16 34 VE2AYU A 263,304 548 57155 M l':lI:lCO
WA8QOY .. 127,500 377 30 95 W9VtN .. 4.060 52 10 25 VE2D IN .. 25,795 119 23 54 l[JEB ~ 341,013 150 71 142

8CYI "114,480 302 30 105 W2GUH/g A 533,420 603 90 268 VE2WA .. 18,693 77 32 61 XEl YK 95,472 689 31 37
8LUU 7 32,370 177 21 51 WA2WMT/I 366,560452101215 VE2AFC 21 5,029 45 14 33 XGU 28286,580 1,44Q 25 67
A8lXJ .. 13, 144 84 18 44 KI WZ .. 184,642 314 72 154 VE3GCO A 606,132 848 14224 XElllS 1 2~,341 396 14 23
81NX 3.8 35,332221 21 52 WBIUB .. 171.532292 71 113 VE38VD .. 239,538 500 70 152 YNIFWN ANjoor5~6i 5353958
B8APH 1.8 2,175 91 9 20 W!'fU F .. 115,434223 68 130 VE3AXO .. 86 ,800308 26 74 HTlJAA 28484'770 z'095 25 85
A9BWY A 495,516 561 92255 (Opr. WAOEGZ) VE3EJK .. 17,862 113 24 54 ' (Opr. YNlD S)
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Uzbck
28 1.820 126 IS Z;
EUROPE

Aland b !and
A 71.248 318 32 JI.

Au.tria
A 34.086 187 29 III

Azores

Japan JA2ADH .. 15.232 98 22 34 •••
Panama A 396,032 5'" 89 149 JA38lN to 7,.97 56 23 26 UI8L.1U\

HPIAt ~~~a:~ 46 86 :~~~ .. 303.936 562 70 122 IAgAIE .. 7 .095 6320 23
KP400 A JAIGDN .. 220 .599 418 78 U5 JAI BUI .. 6 .846 6020 22

2 084 736 3 132 79 238 JAIPUK .. 92.344 242 55 81 JA2QVQ .. 6.407 53 17 26 DHONI
28" IA4BBN " 79.804 209 55 87 JA6YY .. 4.698 58 13 16

KP4EA5 59.556 69518 24 JA6CNl .. 7Z,380 201 51 81 JA5CEK/3" 3.968 48 14 17 DE6RP
St Kitt. JA8FBM II 71 ,858 21446 76 JH3lCU .. 2,736 29 17 21

A
. JGICOM " 11.548 216 52 72 JR IXfS .. 2.380 40 12 16 tT2SN A

VP2KJ JA4BKl "55.650 204 45 60 JA4DZ It 2.064 30 12 12 1.076.556 1,868 73 19!

2
1'1131.027 2.640 56 145 JASCZJ .. 32.334 126 44 58 IH3BJN .. 1.440 25 13 1173 CTZAE 21 10.140 260 6 ;

VPZKF JA2 GAo .. 32.000 123 39 61 JA4EE .. 1.104 21 11 Bl."h:ium
92.015 52020 57 H to 28,475 122 41 44 JAIEl .. 1.058 17 10 13 ON.1G A 48.384 216 35 9~

AAFR1,CA :~j~~~ .. 26.316 125 35 50 JR3PYW " 513 12 8 10 DN5KY 14317.178 1073 Z9 I O!
0 " 0 a JH2RVP It 25.125 138 30 37 JAIBSU .. 468 13 9 9 K6WR/ON4

CRGNO 28 634.490 1.599 30 104 to 11.703 104 19 28 JA7KM to 46-4 13 8 8 " 102.604 40829 g;
CR6CN ,. 586.432 1.451 31 105 JAIOHZ .. 6 .61 2 68 19 19 JAIRDP " 42 5 3 .. ON SMG It 95,033 48627 81
CR611 .. 247 536 773 29 19 JA7EUK to 5.700 51 23 26 JR IYYQ " 6 1 1 1 Bul - aria
CR6FW .. 158)00 540 27 73 1.7NY .. 5. 120 5617 23 JA28AY 7 78.805309 31 60 UIQR A 50.528283 36 9l
CR6WT It 62.812 271 25 57 JASFMB .. 2. 555 27 17 18 JA2BET ,. 57.82826330 49 LZIBY .. 24.648 157 26 71
CR601 21638.8101 ,703 27 100 JA6J~ .. 2. 294 34 12 19 JAJ JHA .. 8,869 81 20 29 LZlCQ .. 7.8751 0513 51
CR60R ,. 592.478 1.692 28 90 1~J~E .. 1,632 27 15 17 JU IYl 3.8 3.104 67 7 9 LZ2RF 28 5.952 45 17 31
CR6WW 14 JAIFIJ .. 1.564 25 11 12 JF1XID .. 1,890 45 8 7 LZICW 21 33.84025921 6!

1.058. 4462.15235132 JA9CWJ .. 1.159 23 9 10 Khmer Republic LZ2PD 14 31,152404 18 41
CR6UE 7 44,196 264 20 38 JA9lVD " 896 21 8 8 XUIDX .. LZI WE 3.8 13,754 269 10 ~
CR6QT 3.5 78 5 3 3 JHlLK H .. 840 1511 13 2,607,750 2,711 133 342 Ct«"h~· nv",k i '"

Canary hlands JAIJ IX It 544 13 8 9 u banon OKIAGQ .. 286,520 669 64 19«
EABO A 6.708 60 12 27 JA3ElU .. 450 11 9 9 OD58A A 416.796 775 48 140 DK2PEQ A 139.656 621 « 14t
EA8JJ 21352.584 1.004 28 90 JAILB .. 56 4 4 4 Ma' aysia OKIAOM It 109.03222267 16;
EA8FS 14 95.836 424 19 57 20.790 134 25 41 9M2CX .. 523.600 1,201 92 188 OK2KR .. 96 .030 46535 13l
ElBCR 7253,528 63931 103 ~~~:r/l ~~ 14.136 9525 37 9M2CJ .. 109.641 498 61100 OK2 BIH .. 86. 56546732 n :

Cape Verd e Isla nds JA8CSG It 8.350 692 1 29 9M20 Q .. 104.286 244 70 112 OK3EA .. 78.52823950 14l
CR4 BC ... 131.648 271 55 121 JAIRUJ .. 7.050 6221 29 O ll:asawara OKIAGN " 67. 697269 35 9~

Cueta JAIETO" 7.038 6122 29 JDIAJG... 4,131 115 13 14 OKIWT It 63.756237 37 1 2~
EA9El A 103,170 370 19 76 IA7E 1O .. 6.972 67 19 23 Syria OKI KI" 53.382 424 20 10~

Ethiopia JAINB" 6.808 57 18 28 OE2NWL/YK OKI BLC .. 34.986221 24 9~
£T3FF .. 34,710 10350 80 JH3GCN .. 5.781 5020 27 ... 565,7571,054 50149 OKIOA .. 33.383172 36 91

G abon JA3XRC" 5.04 0 55 18 24 T haila nd OKI MAO " 24.208 249 19 7e
TR80G A 807,875 1.021 82 199 JH2NWF .. 4.428 47 18 23 HSlAlG A 482,4711,249 81172 OK3CFS .. 17.302177 17 6~

Gambia JA6En " 4.059 48 17 24 T urkey OK2BEF .. 15.106 J65 16 61
lOll A JHICXE .. 3.625 41 15 22 fA2Se 14 42,029 284 11 42 OKI FAR .. J2.810 132 19 51

6,653.881 4,611 115 372 JA7CUK .. 3.584 44 13 19 Yemen OK ITW" 8.970 89 17 52
Kenya JH3AKO .. 2.904 36 14 19 4WlEO 21 OK IM SP .. 6.656 5420 44

514LW .. 12.626 7527 3l JA2UYS .. 2.736 33 15 21 364.764 1.205 28 85 QKIKOK .. 1.568 51 6 22
Lesotbo JH2IXQ" 2.409 36 14 19 4WIGM 14 OKIHBT .. 1,330 62 5 14

7PRAT 21 87.561 42921 48 JH3XGO .. 1,674 25 14 17 705.602 1,566 34 123 OK2SAR It 7R2 30 8 15
Liberia JA8GO It 1.176 21 11 13 USSR OK1WM 28 7,900 96 15 35

£L2FN A 764,700 89685215 JA9BOH .. 1.122 25 8 9 Armenia OK2BBI" 2.849 47 II 2
£L4D 14231,168 70529 83 JFlKfW .. 836 17 8 11 UK6GAD A 21672 148 15 41 OK2KAT 21 31.031 202 22 5
EL2FP .. 9.307 8214 27 JFlNCT .. 494 14 8 11 UG6JJ 1457;090 325 15 51 O'{I MGW .. 21.097 146 20 5

Madeira b . JAllURR " 399 15 9 10 Asiat ic Russia OKICFH " 5.184 54 15 2
DJ6QT/CT3 JI\IAAT " 374 II 8 9 UA900 A 163 734 353 52 122 0 1(3KfO " 171 11 3

A 2, 109.952 1.761 95 321 lH3E11 21160.378536 32 74 U",9TS .. 3'230 35 13 25 OKIMPP 14 129.08045933 10
Ma uritania JHIBBT .. 117.606413 31 71 AA90DC 28 3'740 85 lC 20 OKIATE .. 77.256 387 30 B

5TstJ A 162,692 32455123 JAIRRF .. 116.550 395 33 72 UA9CFC " 2'006 38 13 21 OKIAHV .. 24.480 152 23 6
Reunion 1. JRIBRY " 113.724 349 34 83 RA9CA.S " 1' 334 30 12 17 OKIAIN .. 23. 579 250 13 6

FR'BCS A 141.900 389 36 93 lH 2M YN .. 60.987 262 30 57 UA9FCW .. '374 12 7 10 OK28BJ .. 15.008164 12 5
Rhodesia lHIPIN" 60.458 300 26 48 UA9UF lC 69.842363 28 66 OKIFCA It 13.80017612 48

lEUY ... 111,510 281 37 98 lH6CAW .. 25.080 143 23 43 UA9UAR .. 24635 196 21 44 OK2PBG .. 4.270 102 6 2g
lE3Ia 28 8.712 84 9 27 JFlBJD .. 21.90011 3 28 47 UA91F "22:72019020 44 OK3TOA .. 2.992 73 8 2
l£1CW lC 234,315 63531 96 JAlJQXQ .. 16.960 107 22 42 UA9USA .. 10 864 108 23 33 OK2SMO .. 1.566 40 6 2

&n~gal JEIRAM .. 14.350129 18 23 UA9MT .. 3:738 37 13 29 OK31AG .. 1.560 44 5 19
6W8FP A JAIOLT .. 10.105 8019 28 UA9WS 7 19.834 lC9 11 36 OKIAFI " 936 ?9 6 18

1,941,6322,18279229 JRlLEV .. 8.858 78 20 23 UA9AAP 3.8 lC,5s.4 139 8 30 OKIMP 7 12.180 153 11 4
Sie-rra Leone IA9CVY" 5.600 71 14 18 UAOFGM A OK20X .. 1.539 53 5 22

9l1JT A JH 3FYW .. 5.565 61 17 18 771858 1 331 103 171 OK2BIQ 3.5 25, 172 391 11 4
2,267,406 1,949 99299 JH4 FY E .. 4.522 57 J6 18 UAJJCAH It' 12 28i 82 28 41 OK2Sl S .. 12.R"0 ?68 12 4
South Africa JA7JGD " 3.915 5313 16 U" gJAA .. 8:352205 15 21 OK2PEL .. 3.894 121 4 29

lS6lE A JA3BUB .. 3.186 4512 15 UA8JBD 28 518013514 20 OK 3CGY .. 2.581 87 5 24
1.413.468 1,526 95 221 JASNTl " 2. 175 34 J4 15 RAlJ SAI .. 2 ~714 134 8 11 OKlDDS/p : : 2.322 89 3 24

I SIXG .. 179.014 590 23 80 JGIJRQ " 1.920 34 12 12 UAIWBG .. 2 091 124 9 8 OKIEP 1.406 76 3 16
Za m bia J4.5 IUQ " 1.584 29 II 13 RADSCQ .. 1;152 146 4 4 OK 2SSS" 800 39 4 16

9110EP A 3.480 42 lC 16 IAIBBI .. 1.020 22 7 10 UA9UBD" 247 23 7 6 De-n mark
ASIA JA2YDU .. 880 1710 12 UADMI 14 41,565277 28 57 Ol 5KF A

Anda man Is. (Opr. JR2AFF) UABAJ " 14 .892 28 1 17 36 1,236.000 171699276
VU1GV 14 10,385 80 20 47 JA3YJQ .. 792 16 10 12 Azerba ijan Ql6AT ..

Hone KonR JAOUKP " 726 15 10 12 R060rv 28 2.660 39 10 18 1.006,343 15J.4 86 303
VS6DO A 731,038 1,104 110219 IA6MNV" 61 2 14 7 10 G~orgia OIIHX " 165.820 631 47 143

(Opr. K3 NEI) JA3WKG" 455 14 6 7 UF6HK A 44 2 10 7 10 016HR " 51,212 389 20 98
VS6Bl It 43.560 121 44 66 JA9L.X .. 72 4 3 3 Ku a '< h 013KE It 32.197 19726 92
YS6DD lC 11,020 121 21 37 JE1RLP " 30 5 1 1 Ul7BAB A 259.950 828 43 107 0 ~5QU It 23.928 178 21 75

Ind ia JGUFP " 6 1 I I UL7DAf ., 234.432 74453123 014HW .. 14.94013220 70
VU2DK .. JAlAAQ 14300.288 76535101 UL7BF .. 73.15225541 86 OZ2NU .. 13.861 16716 67

1.805.7521.744 91 2971:~:~T :: f~'m ~~~ ~ ~: ~tn:W 2
1
! 2

7
7,342 2

3762
21 41 Ol7BG It 11.988 7428 53

VU2ABC 395.556 635 77 200 JA2JS F .. 57:15023530 60 Ul7YR .~ 4:: ~g~ 2~9 ~ ~~ OllIE!. :: 1.650 26 12 21
YU200 lC 88,515 373 28 77 JA21NS .. 42.000 151 32 68 Ul7YP .. 38.688 171 27 69 012RR .. 1.426 40 6 25

Ira n JA9SC It 37.370 18825 48 U17WI " 1.536 25 9 15 019l S 280 8 6 8
[P2SN A 252, 730 457 57142 JA7JW .. 36.675192 28 47 T ad zik Ol 3PO 28 272 12 5 11

Israel JA3 1BU "32. 184 17925 47 UI8JGJ 14200,83667830 88 Ol3SK lC 111,630464 30 92
414NJ 14 653,5351.590 34 107 JGIRVR .. 27.840 125 25 55 UJ8JJJ 3.8 2,814 57 6 15 012PG .. 77 .934 40727 66
414U R 1.8 1.188 35 3 9 lH2EVL .. 20.16010425 44 T urkoman OI6PI" 76.4 75 53722 73

(Opr. VE3MR) JA6CM .. 18.906 114 25 44 UH 880 A 171,867 391 50 127 Ol5EY 7 18,073322 9 44
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Multi-Sing le VP7BC gong who'd li ke you to know
they need multipliers too (kneeling) K4SH8, WA­
4SVO, WB4NXR, WB4TAF (sta nding) W4BRB,

W4EPO, WB4GWl, WB4PQB.

Evidently 28 MHz Single Band from the Mid·West
d idn't give WA8ZAN much to smile about.

I

CT7EQ made 2,000,000 Multi-Single-with their
eye s closed. Ccnqrcts to SWl luis, CTl EQ, CTllN.

Multi-Multi VU2CBE b itting) XYl 4S7AB, 4S7AB,
J,. Op VU2GDG, 4S7PB, Yl 4S7PB (sta nd ing)

VU2DX, VU2WY, VU2GDG, VU2MKZ, VU2lE.

678 75 257
576 67 220
58867198
5(0 71 228
526 72 207
41165 188
(19 (J 144
402 39 88
317 52 158
29 7 49 13 1
261 51 126
273 54 116
2484 1 122
2( 5 43 129
234 34 108
170 (J 104
139 39 86
15234 89
210 27 88
121 34 55
127 29 50
1I 2 21 66

88 28 63
83 28 65
84 22 64
75 24 44
8 5 22 48
58 15 46

109 19 62
75 J6 4 1

433 II 101
230 19 56
152 18 53
112 20 49
94 17 44
50 15 32
22 IS 22

47934 106
44 3 30 101
306 22 69
J6 3 30 98
156 20 69
147 17 50

32 19 46
32 9 17
19 5 14

47920 72
311 18 63
Z16 18 66
152 7 35
169 6 30

8 4 8
8 5 1

2]( 4 35

DKlCI
OJ4PT
Ol8PC

FBRU
F9M O
F9KP
F8TY
f 2S1
F8TQ
FOBHC

DZlXO
OZ8KU

G3SEM
G4BVH
G3lQW
G3YBH
G(CLA
C3SXW
C3TXf
G8Vf
G2AJB
G3MWI
G3MSB
G280Z
C3lYP
G4BUE
G3JVJ

.. 10.692 63 6 22 DK6NJ .. 421.284

.. 425 27 .. 13 DJ4lR " 345.26 1
England DJO o'" .. 337.610

G3f1B A OKSEZ .. 293,319
1.055.868 1282 94 324 DUHJ .. 270,072
.. 281.816 666 59 182 DJ2T1 .. 192.280
.. 150.332441 49 147 DK6PW .. 120,167
.. 139,81048341 158 DKSNH .. 119 .253
.. 69 ,788212 31 109 OKSJA to 108.780
.. 67 ,056 406 32 100 DK8MA It 101.340
.. 47.034 165 38 96 CJ1JC .. 90.093
.. 27.552 126 38 85 DL3PN .. 84.320
.. 18.542 180 15 58 OllYA .. 72.056
.. 15.548}.(8 20 72 OllJO " 59.340
.. 9.800 107 18 52 OK8 KO to 42.600
.. 7.626 101 15 47 DJ2UU .. 40.425

28 28.674210 19 62 DJ4 LK to 34.150
14 390,456 1215 35 118 Dl3 RA .. 30.750

7 54.61448318 76 Dl71V .. 28.980
.. 10.370 135 11 50 DllTeR .. 25.899

F inland DK410 .. 20 ,856
OH2BM A 678.535 105586 279 DJ4EX "16,605
CH70K .. 80 ,133 38841 122 DllHH .. 14.651
QHIKA .. 48,555 309 26 91 DK7NX " 11.1 60
OH70Q .. 36 ,240 186 38 113 OL3RK .. 9, 718
OH 5RI .. 24 ,752 206 25 66 OK 5Kl .. 8,6 36
OH 7NW .. 19 .000 124 27 73 OUIC .. 7.630
OH2ZY .. 11.607 90 22 51 014BE .. 4,636
OH 7TO .. 4 ,950 110 12 23 Ol UP 28 20,898
OH6NB .. 3,38 1 51 16 33 OL9VS .. 8 ,664
OH IPC .. 3,220 45 IS 31 DL6EN 27 146,256
OH3PE .. 3, 124 31 17 27 OJl I UA " 44 ,602
OH7SC .. 1.260 24 10 18 OK7PI .. 22,649
OH 5TZ .. 1.023 33 9 22 DJOXT .. 16,353
OH 2BFS" 736 14 10 13 DURB .. 10 .431
OH 5MJ .. 680 J6 11 16 Ol80L .. 5,593
OHll1 28 1.664 37 8 18 DKIAQ " 2.035
OH3XT .. 1,078 29 7 15 DJ7YY 14 120,260
OH2BMG " J26 12 3 6 OJ6TK .. 115,642
DH2BCP 21 80,73638927 89 OK 5VO .. 47,77 5
OH2BC 14 306,464 814 34 123 OL2HQ .. 4 1,4 72
OH2BCV .. 200 ,02 1 822 34 J05 Oli AMA .. 24 ,030
OH 2LU " 117,920 648 30 80 OL3AH .. J6, 95J
OH7RM .. 34,0202 1324 46 OKBKC " 6.040
OH6MM .. 18 ,648 23 J 16 47 OJ6S1 .. l. J20
OH IlO .. 17 .5261 8218 5J OJ3BI .. 513
OHIH8 .. 9.072 146 11 3 7 DK3FB 7 57,592
OH7NJ " 7.544 130 11 35 DL6WE .. 30 .780
OH2EQ .. 4, 185 53 9 36 DJ4PI .. 25,964
OH 2BeD .. 2 ,2 10 45 9 25 DL9X N " 7, 162
OH 9TD " 399 17 5 16 DK5B I .. 5,868
OH 5PC " 42 4 3 4 OK 3HL " 288
OH2QV 7 95,584472 28 88 OK6PY " 180
OHIPS .. 20 ,55920916 51 OfUS 3.5 9,126
OH2SH/4 " 5,977 106 12 31 G reeee
OHIO 3.5 43.435550 15 57 SVICA A
OH6lH .. 640 13 4 10 1,202,2021504 92 270
OH280 1.8 992 51 4 12 SVOWGG .. 679.540 1740 69 191

Fra nc~ SVOWI .. 19 .656 189 20 43
A 117,624 236 65 167 SV0WPP .. 24.991 309 16 51
.. 111.858 25759147 SVI1WJJ 14 48.506 47921 58
.. 28, 469 159 19 68 Hun~ary

.. 27,744 14728 74 HA4XX A 231 ,093 7966(,183
21 392,931 105830117 HA9KOV .. 145.220 48 5 55 157

.. 10.6 72 142 16 30 HAOKLU "136.808 518 41 149
14 4.033140 9 28 HA"0 1/ 9 .. 133. 168 435 53 150

G~rmany ( O O RI HA4 KY8" 107 ,238 446441 39
DM2CUO A 189,152 672 41 143 HAll0 " 14.8115 145 23 62
DM2BTO .. 57,2522953512 1 HA7SQ .. 4 .586 10313 49
DM2n O .. 45,312 313 28 100 HA71f 14 162,000 86029 97
DM30 ML .. 41 ,789 188 39 92 HAUT 3.5 20,757 403 7 44
DH2AJ H .. 40, 020 200 37 10 1 Icela nd
DM25L .. 35,99 1 146 43 86 TF31RA A 768 35 6 10
DM2COJ " 24,500 176 18 82 I reland
DM 3CF " 8,540 100 15 46 EI2BB A 111 ,339 ..518 31 lOB
DM2SM , . 7,809 104 11 46 EI:'Cl " 7 .599 1 3~ 11 40
DM 2AUF .. 6,612 40 21 36 El2CA 14 114,855 841 21 72
OM 2CM F .. 5.610 77 10 41 EIIiREI 3.8 68,112 63816 70
OM2DR N .. 3,000 50 11 29 I t a ly
OM 2BLI " 2,585 40 IS 32 16RO A
DM2BPB .. 1,875 77 4 21 1,317,498 1708 104 295
OM2f CN 14 9,861 112 12 45 II 8Af A 958 .056 1089 97 285
DM2BOO 7 229 J9 2 10 14lSQ .. 953 .458 1175 99 319

t OM 5YVl 3.5 1,368 58 3 21 [continued on pag~ 66)
DM4WPf .. 1,235 66 2 17 1- ....:...- - - - -'---"------'- -

G~rmany ( F RG )
K400 A D iMJu a l ificatio n s

o Dupl icates: JA9M YO . K8lEE, KA ·
. ,I , 20l.384 1425 83 281 6 0 E, KH6Blf , KP4AST, PY7N S.

OK8FI YU4VFC. YV2AA.
1,118,7401373 98 329 Loninl Errors : VP2 GM8 t (8 0
.. 991,744 127692324 meter score only).
.. 853.174 1008 93 316 Unverifiable Multipliers: YVSCVE.
.. 648,057 93998295. _
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passband tended to clamp down on the space
tones with the result that the demodulator
thought it was gelling "make-break" keying,
and the results were negative. Although the
modulation index will be lower than that found
in routi ne voice operation any reasonable TTY
demodulator should be ab le to handle the
noise figure wi th no problem.

Base sta tions when setting up should make
provision for a gain-setting control external to
their transmitter. on the output side of thei r
tone generator so that the same transmitter
can be used for regular voice operation if de­
sired. Input cou pting networks and isolation
similar to that used in connecting touchtone
pads may be employed.

BY NORM STERNBERG,* W2JUP

I N my last column the subject of two meter
f. m. radio teletype was introduced and l out·
lined a basic repeater scheme as in use here
on Long Island. But sometimes all is not roses.
There are problems, perhaps unique to the
f.rn.er, that are not usually fou nd when operat­
ing RITY on the h.I. bands.

Deviation
For a RITY repeater in a high-density met­

ropolitan area, it is adv isable to use a receiver
with the narrowest i.f. passband available. By
maintaining the receive r acceptance at four to
five kiloHertz, problems of adjacent channel
interference from 15 kHz spacing can be mini­
mized and the resultant lower noise bandwidth
will help in the handling of weaker signals.
But there is a tradeoff. The deviation or modu­
lation index of stations transmitting to the
repeater must be held down to values which
may seem too low to the average voice re­
peater operator. Deviation on mark tone
( 2125) should be held down 10 about 2 kHz,
and if the transmitter pre-emphasis is nominal,
the space tone (2975) will produce about 2.6
kl:lz. deviation. and with TIY keying rates of
45.5 or 50 baud. peak bandwidth requirements
will be satisfied . Practical experience has shown
that when stations transmit to the repeater wi th
deviation in excess of 3 kHz.• the tight receiver

' 2 Regal Lane, Levittown, N.Y. 11756

Crystal
28MHz

Heath
3.39SMHz

Heathson 50ll
controlled 58-102 58-620
converter transceiver scanalyzer

Fig . I-A simple method of mea suring module­
tion index.

Transmitter Audio Passband
There has been some difficulty wi th some

of the so-called "rice-box" radios where the
input audio system tends to roll off the highs
and the resultant balance of the mark space
tone relationship sutTers on the air. The best
check would be to sweep the audio section
with a generator and adjust the values of the
RC circuits that determine the pre-emphasis to
obtain the proper rising response. At the same
time. internal automatic deviation control andl
or clipping devices should be normalized for
minimum clipping action on the tones. Similar
attention shou ld be paid to the receive r output
audio circuits and the de-emphasis networks to
assure the best response out to 3000 Hertz.

Duty Cycle
One of the characteristics of the RTTY f.m.

repeater is the need for prolonged transmission
capability. Therefore the base station equip­
ment should also be capable of making sus­
tained transmissions. It is not unusual for
stations to transmit for ten to fifteen minutes.
especially when the user hand types his traffic
slowly. Some of the "rice-box" rad ios just will
not hack this kind of duty cycle without devel­
oping a fever or the plague of some kind. The
best way to go. for this applica tion is by ac­
quiring one of the commercial mobile or base
sta tion radios such as the Motorola or GE
equipments. Pract ice has shown that the com­
mercial radios will stand up to the long dut y
cycle requirements rather welt. When higher
power is required. these rigs are the way to
go. One other approach is to operate the "rice­
box" radios in the low power positions that
many of them have. and invest money in higher
gain antennas such as the seven or eleven ele­
ment Yagi arrays. You know the antenna will
not have a duty cycle problem!

Terminal Unit Demodulators
Many RlTY operators have gone into f.m.

RTTY with the same demodulator gear that
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BARGAINSI
KLEINSCHMIDT TELETYPE EQUIPMENT

(I) Tf·l00 P.~ Prin'n. A. b 60 0.- l OOWpm S89.95
CAl Tf·1l7 P.~ Pr. or (B) Tf.179 Rqoerf &: TO $ 5 9 .95
Abo~ ..hee ked out., oilf'd &: .djualt'd ul $149.95
(2) T.b1"...S19.SlS (0 Table...S34.SlS (DJ COpyhoLdn S3.95
(3) P.~nd ..r S14.S15 (4) Tf·I07 Rt'Pf'rl only $59.95
TH·5 Con"n tt'T Tr.....J R~ 100 .:yd..,. adjua' 10 170 ahifl $49.95

ANDY ELEcmONICS. INC.
6319 LONG DR /HOUSTON. TEX. 17017

(71 3) EW1-Q576 ALL PRICES FOB HOUSTON. TEX.

,.,
ei ther frequency or phase with a mark tone.
a t an index of 0.94 radians. Remember the
formula :

de viation in Hertz
Modulatio n index = d I ti fmo u a 109 requency
Thus, for 2000 Hertz deviation, with mark

tone modulation o f 2 125 Hertz, a modulation
index of 0.94 is required. In the Bessel system,
the carrier is represented by the J, curve, the
first sideband pair is the JI function and the
second sideband pair is represented by the J2

curve, and so on ad infinitum. As the modula­
tion index increases, the carrier will decrease
to zero and begin to increase again back to
maximum, wh ile the sideband pairs will also
go through rising and falling cycles. This pro­
vides so me very useful markers. For example,
at a modulat ion index of approximately 2.4
radians, the carrier will go through the zero
null, and at a modulation index of approxi­
mately 1.42 radians, the carrier and the first
sideband pair will be of equal amplitude (equal
height on display) . If, for example, you wanted
to establish a deviation of 3000 Hertz with a
mark tone o f 2125 Hertz, you could adjust th e
audio level unti l the carrier pip and the first
pair of sidebands were at the same height.

[Continued on page 64]

' 4-

they use on the low bands, and whi le there is
nothing wrong with th is approach, it seems to
be an unnecessary utilization of complex equip­
ment for the accomplishment of a rather sim­
ple task. The simple and effective phase lock
loop circu its are most appropriate for f.m. ITY
service and can be made to provide autoprint
and autostart functions. Stations having dual­
loop and dual printer service can use the
simpler demodulators for f.m . RTIY service.
reserving the more specialized gea r for the
more rigorous requirements. Examination of
the cumulative indices of the popular amateur
radio publications will present a wide variety
of terminal equipment, almost all of which
can be applied to a.f. s.k. service .

Measurement Hints
For the serious f.m . operator and RTIY

technician, the topic of measurement of modu­
lation index will be of major significance. One
of the best techniques can be employed with
relatively little equ ipment and low cost. Figure
I shows the setup at W2JUP. A good crystal
controlled conver ter feeds a typical s.s.b. tran s­
ceiver, wh ich in turn has its first i.f. feeding
a simple type of spectrum analyzer. The Heath­
kit 5B·620 Scanalyzer is, in my opinion, one of
the most valuable tools in my bag of tricks,
and although simple in natu re, can be used
quite nicely for measurement of modulation
index and deviation, based on the Bessel func­
tion method. In our case, we are fortunate
that the carrie r-sideband relationship in angle
modulation systems fo llows the Bessel func­
tions preciselyt. This provides an exceptionally
fine method of using a frequency domain pre­
senta tion for display and analysis of f.m. opera­
tion . Figure 2(A ) shows a sketch of the display
as it appears fo r th e unmodulated carrie r.
Figure 2( B) is the same carrier modulated in

lA brief but exce llent discussion of sinusoidal
phase and frequency modulation and expres­
sion thereof by Bessel functions will be found
in "Data Transmission" by Bennett & Davey,
M cG raw Hill. 1965. pp 36-37,

Fig. 2- (A) An unmodu­
lated car rier d isplay. (8)
The sa me carrier modu­
lated in either frequency
or pha se with a mark tone.

lA'



BY HERBERT S. BRIER,* W9EGQ

The S.W.R. Bridge in The Novice Shock
Very short ly after a person starts learni ng

about transmitting antennas. he hears about
transmission line matching and standing wave
ratio (s.w.r.--often pronou nced "swear!"}.
Fundamental theory and measurement show
that a V2· wavc antenna hu ng in space 25 to 150
feel or so above the earth "looks lik e" a very
high resistance at its ends and like a 40 to 100
ohm resistance a t its cen ter. A t any o ther
position along its length, it looks like an inter­
mediate value of resistance in se ries wi th a
capaci tance or an induc tance. If the antenna is
longer or shorter than a Ih-wave long, its
center also looks like a resistan ce in series with
a ca pacita nce o r induct an ce. Longer. full -wa ve.
3 / 2-w:lvc. etc. "antennas, repeat these capaci tive,
induct ive, and resistive patterns each 'h wave
throughout their lengths.

Any uniformly spaced, two-cond uctor trans­
mission line ha s a "characteristic impedance"
determined by its construc tio n. Read ily avail ­
a ble RG -coa .xia l cables, wh ich consist o f a n
outer sheath surrounding a nd insul ated from an
inner conductor, ha ve character istic impedances
o f 50 and 75 ohms. \Vhen such a line is con­
nected to a n a ntenna with a Ieedpoint rests­
tance that equa ls the line impedance, line and

*385 Johnso n Street, Gary, I 46402

Dave. WN9MAM. a nd Ja y, WN9MDS, ma de 112
contacts in the 1974 Field Da y. Both will pa rtic­
ipate as Gene rals in the 1975 Field Da y, Ju ne
28-29 a s members of the Fort Wayne, IN, team

ope rating W9LT/9.
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load arc "matched." I : I ; and whether the line
is long o r short, the maximum percentage of
th e po wer fed into the transmission line reaches
the antenna. If the match between the trans­
mission line and the antenna is not perfect,
ho wever, it would ta ke a large book to explore
all the weird effec ts that occur in the transmis­
sion line. Fo rtuna tel y, you do not have to read
the book to detect and compensate fo r most
mismatches between the line and th e a nte nna.

The S.W.R. MeIer
The most convenient means of measuring the

match between a transmission line and an a n­
tenna is a standing wave rat io (s.w.r.) me ter.
It compares the voltage (current) in a br idge
circuit when the transmission line is feeding a
matched load with the voltage generated in the
bridge when the actual load is switched into
the circuit. No reflected voltage indicates a I : J
match, and equal forward and reflected voltages
indicate that the transmission line termina ls are
o pen or shorted.

Many amateurs are convinced that the re­
flected power in a mismatched transmission line
is lost forever. T he tru th is that the mismatch
does increase losses compa red to the losses in
a perfectl y matched line . But the increase is in­
sign ificant for a 2 : I m ismatch; and a 4: I to
5 : I S.W.f. o nly doubles losses. As an exa mple,
100 feet of RG ·R cable. perfectl y matched . has
a one-db loss at 30 MHz and a two -db loss
with a 4.5 : I m ism at ch. Losses de crease pro­
port iona tely for shor ter lines and lower fre­
quencres,

Possibly the most usefu l application o f a n
s.w .r. meter is to fi nd the resonant frequency
o f a new antenna. Cu t it a li ttle long, and in­
sert the me ter between the tran sm itter and the
feed line. Feed power in the line at the an tenna
des ign freque ncy; then. trim the antenna length
a few inches at a time unt il the indicated s.w. r.
is mi nimum at that freq uency. Whatever that
minimum turns out to be, no thing that you can
do at the input end of the tra nsm ission line will
improve the match between the line and an­
tenna .

If your transm itter does not have a wide­
ra nge output loading control. however. cutting:
the transmisvion line to an integra l multiple of
a 'h -wavclength may make transmitter loading
more uniform on frequencies where line s.w.r.
is grea ter than I:1. For standard RG - cable,
an electr ical Yz-wavelength in fee t is: Length "
= 325 /FrequencYloIlls' o r 45.3 feet (45 feet, 4
inches ) at 7.125 ~IHz .

Hobby For The Handicopped
Extending our remarks about a mateur radio

being a n ideal hobby for the hand icapped per­
son in the October, 1974, N O VICE SHACK, there
a re over 260 blind amateurs in Canada, largely
through the efforts o f the Radio Society of



Ontario. Incidentally, Canada does no t have
either a Novice or Technician class license. The
correct address of the Hadley School For The
Blind , m entioned in October as offering a cor­
respondence course in amateur rad io for blind
stude nts, is 700 Elm St., Winnetka, IL 60093,
not Evanston. as we we re told by a gradua te
o f th e course .

FCC Docket 20282
If you a rc plann ing on filing comments with

the FCC o n the " restructur ing" Dock et 202R2.
remem ber that th e deadline is June 16. 1975,
and the address to mail your comments to is
Fed eral Communica tions Com mission, \Vash­
ingto n, D .C . 20554. Send an o rigina l and 14
copies. Do no t be bashful. Whatever th e class
o f your license. th e FC C will welcome you r
thoug hts on th e subject. After a ll, your ama­
teu r radio life for yea rs to come will be deter­
m ined by the final disposi tion of the docket.

Our im pression is th at th e average amateur
likes more th ings than he disl ikes in the docket.
For example. the re is general approval of the
p roposa l to make the Novice license renewable
and a llow holding a Novice license and Tech­
nician license sim ultaneo usly. A lso . the re is
genera l approva l of th e req uirement th a t con­
di t ional licensees mu st pass the test before an
o fficial exami ner before th eir licenses can be
renewed-c-e xcept by the condi t iona l class li­
censees. o f cou rse .

A s ex pected, the pro posed new code-free .
V.H .F. Communica tor phone license still rai ses
the most controversy. Most of the comme nts
against it so und a lot like the objections rai sed
against the No vice license 25 years ago­
making the licen se too easy to get will cheape n
th e license. etc. However, req ui ring that every
licen see will have to pass an examination on
amateu r regulations and ope ra ting pract ices be­
fore two amateurs and the ou tstandi ng reco rd
of self d iscipl ine di splayed by Novices make
these fears seem grou nd less.

A s Har ry Dannal s. W 2TUK . presiden t o f the
American Rad io Relay League, Inc.. poin ted
ou t in a recent speech and d iscussio n before the
Lake County {Ind} Am ateur Radio Club. if we
jus t license th e Commu nicato rs and th en ignore
them . we will be doing o nly half th e job. The
o ther half o f the job will be to help them to
become good amateu rs.

News And Views
Lauric Procto. W~9QJL, 101 Co unty Farm

Rd .. wheaton. II I.. ru ns a Hea thkit HW-101
transceiver 10 an all-band dipo le 70 feet high,
but she didn't say what o r who she worked .
Laurie's ham ido l is Darleen . HC2YL. o f
Ecuador. "One day I will be like he r and take
a world trip to visit ham s and the ir families
like she d id. Maybe even wr ite a book, too ."

Gary Payne, W H6INX, 55 Akilolo St., Honolulu,
Ha wa ii 96821, ha s the good fortune to be the
son of KH6IJE, who we nt from Novice to Ad­
va nced in six month s. Fa the r a nd son shore the
eq ui pment shown in thi s picture, except the
1000-wa tt am plifier. They a lso sho re a Hy-Goin
TH-6DXXX, trl-bond beam a nd a ve rtica l antenna
for the lower frequencie s. Gary is a member af
the Punahhou School Radio Club (KH6CSNl. And
if you would like to work a Ha waiian Novice,
li sten for WH61NX on the 2 1·MHz Novice bond
eve ry Saturday at 10 :00 A. M., HST, which trans­
lotes to 3,00 P.M. EST, 1,00 P.M. PST. We o re
se nd ing Gary a l -veor subscription to CO for
se ndi ng th is winning entry in the Monthly Novice
Shack Photo Contest. If you would like to enter,
se nd good photograph of yourse lf at the con­
troIs of your sta tion and some d etails a bou t your
rad io caree r to: CO Novice Shack Photo Contest,
385 Johnson St., Ga ry, IN 46402 . Even if you
do not win, suitable photos will be published a s

space permits.

. .. :\I ickc)" Smith. Wl'\8TEE, Box 171 8, Wil ­
lia mson. \Vest Virginia 2566 1. likes th e NOVICE

SH ACK to te ll th e fun th ings in ham rad io . He
had 10 wait four months fo r h is D rake TR -4C
transce iver to co me after he got h is ticke t. But
he has not wasted any time since. Using a half­
wave d ipole usua lly a round 7 140 kl-lz, he h;;IS
wo rked 39 sta tes and four count r ies in less
than two months. Mickey likes amateur rad io
es pecia lly because of all th e grea t peo ple he
meets . . . Peter Katenski \\'~2 \' YR , 14 Buck ing­
ham n -, Dix Hils. N .Y. 11 74 6, wo rks IS and
40 me ters with a Heathkit H\V-1 6 a nd an in­
verted-V dipo le. His sta tes worked total is 21,
with Bermuda th rown in by wait ing unt il the
VP9 signed off fr o m his previous contact.
That technique is a good one. It d idn't wo rk
tho ugh , for a Puerto Rican Pete wai ted a lmost
an hour fo r. So many other sta t io ns kept call ing
the K P4 before he had signed off from his
contact that he left the a ir in disgust. That
happens, too. At any rate , Pete suggests that
Novices do not call a DX sta tion whi le he is
t rying to copy someo ne else.

Preston Shute , n 'N4JTP, 232 Pinewood D r. ,

[Continued on page 64 ]
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ATLAS 210 UNDER THI
Be ready to spend 5599 for the finest solid sl;
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From its new plug-in design that provides quick transfer from mobile mount to AC Cor
9200 cyc les wide at 120 db down, the Atlas 210 introduces a new era in state of the ar

The Atlas 210 covers 10 through 80 meters, and the companion 215 covers 15 through 1
watts PEP input . (120 watts on 10 meters.)

Weighing less than 7 pounds,Jhe Atlas 210/ 215 is only 9Y, " wide x 3 Y, " high x 9 y," der
& 215, see your Atlas dealer.
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to its unprecedented select ivity ot
it design and performance specs.

ters. Both are rated at a hefty 200

AL SIZE PHOTO OF THE
DASH OF YOUR CAR •••

5 Band 88B Transceiver on the market today.
AMERICAN MADE,

GUARANTEED AND SERVICED BY. . .

ATLAS c,4@~;
RA DI 0 1N c. ~-~,'!'­

490 Via Del Norte-Oceanside, Californ ia 92054 (7141433·1983
r complete details on the Atlas 210



MATH'S
NOTES

BY, IRWIN MATH," WA2NDM

INthe course of our experimentation we have
progressivel y had the need to measure higher
and higher frequencies reliability. OUf first
effort was the old standby, the LM frequency
meter but this soon gave way to a true digital
frequency counter we were fortunate enough
to obtain from a used test equipment source.
The only problem we encountered in its use
was its specified upper frequency limit o f 32
M Hz. Ours actuall y worked up to 45 " 1Hz,
however unfortunately just missed the 6 meter
band.

-:'t th is ('Oin! it was obvious that to do any
serious work In the v.h.I, region. we would
have to build some sort of pre-scaler for the
counter. The results, which enabled the range
o f our counter to extend beyond the 220 MHz
band (306 MHz to be exact ) , will be presented
as our topic thi s month bu t one caution-if
you plan to bu ild thi s pre-scaler. be prepared
to fo llow the instructions carefully. It is not the
easiest thing to get going but after you have
"tweaked it up" it is quite stable and reliab le
and should operate satisfactori ly with almost
any used o r new co unter ava il ab le today.

Fig. J is a schematic of the pre-scaler, The
circuitry uses the popular, often used Fairchild
95H90 in a DIP 16 lead package.

"5 Melville Lane, Great Neck , N.Y. 11 023 .

In the design of this pre-scaler we initially
built at least 6 different variations of the 95H90
circuitry and fin all y developed th is one, a var i­
ation o f the others. as the most stable. easy
to get going unit with the highest degree o f
sensitivity possible without resorting to an input
amplifier or tricky sensitivity controls.

T he 95H90 is an emitter coupled MS I device
designed to divide an input signal by a factor
o f 10 o r II all the way up to 320 MHz. In our
applicat ion we have hooked it up to divide by
10 for ease in reading the counter being used .

An input signal is fed through a full wave
diode limiter (to prevent damage to the 95 H90 )
to the input of the divider. A selected value
resisto r. R". used to bias the 95H90 to its point
o f maximum sensitivity in a procedure discussed
later. To isolate r.f. from this bias source. LC
filtering is used with a ferrite bead taking care
of very high frequencies and a 4.7 ph cho ke
taking care of lower frequencies. T he B+ line
is also bypassed for very high and somewhat
lo wer frequencies with a .1 p. f and .00 I pf
capacito r. Output from the divider chip is
coupled by means o f a .01 Il f capaci to r to a
single stage of amplification wh ich is adequa te
to drive most counters or subsequent dividers
if division by more than 10 is desired.

This amplifier provides 2-3 volts. peak-to .
peak. o f outpu t signa l. The amplifie r stage is
also biased by means of a selected resistor
fro m collector to base. and must be set up as
per the final alignment procedure.

Figures 2 and 3 are constructio n diagrams o f
the pre-scale r. Note that all wiring is done right
on a 16 pin fC soc ket so that the shortes t pos­
sible leads commensurate with v.h. f. practices
can be ac hieved. The step by step procedure for
building the pre-scaler is as follows:
I. Cut ofT pin' 15. 13, I I. 10. 7, and 6 from

the I'C socket cu tting them fl ush with the
socket body.

2. Carefu lly solder a piece of braid o r stripped.

Ou t to
counter

+5v.

l

Selected value
t8O!l- tK

4.7pH See text .llO1

.Oll
,(

See text .t
I= R. 470

Ferrite~ ( , Selected value
Amidon 43-101 470!1 -1 K .01

,( •
1 .01

4,'
1 .01 / 1/

[ 3 95H90 , 2N4123

121 ~ 4.7K • , r---...
7 17 14

" ;> 330 680

..... '- ~ ,!,- __ , J. , • "- _ L-

.0
Input~

BNC~

1N914

Fig. l - The schematic of the 300 MHz presco le r. See text fo r detail s.
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See text

utput fa .01 may be
connected in se-es here

desired)

5

12

•3

"
a

21

18

a

small co il of 3-4 turns a round a ~6-~ inch
diameter nail, then remove the nail and slip
a ferrite bead over the end of the short coil
and co nnect to pin I. Position the choke as
shown.

14. Connec t a .01 pf capacitor to the free end
of the 4.7 ph choke and braid a t pin 12.
Position the capacitor as shown- flat against
the socket.

15. Connect a .01 p. f capacitor to pin 8 and
position the capacitor as shown.

16. Connect .a 680 ohm 14 watt 5% resistor be­
tween the free end of thi s capacitor and the
braid near pin 12. You can cu t the top off
pin 9 to simplify this connection.

17 . Now connect a 2N41 23 transistor across
the 680 ohm resistor as shown.

18. Finall y, connect a 470 ohm resistor to the
collector lead of the transistor and let the
remaining lead hang free .

This completes the wiring- now to the align­
ment.

f ig . 2-Const ructia n steps 1-7, bottom view.

Fig . 3-Construction steps 8-18 , botto m view. Ste ps
1-7 are not shown fo r d arity.

•

- • . ,
Ferr ite

""""""'" B+ line

~ c-,
/t 470 a

D q I -:
Input a (/ J ,>_iI2N4123

"II'
I' '\'\

.01 .01 ,-- '"
e b c Ra

" R. .1 -, .01~

/"' '" 1/T---/ / <,
J 680

,'~-,\ (/

9- ./ II •
\ a, ,

'-\ ,- - -,
Botto m lead / "' Ground

.01

l N91~

3 - 4 twists of choke lead around a
"'16 1/8 " dia nail Then rerrcee nail

St ep 10

twisted, tin ned and flattened # 14 copper
wire between pins 16, 14 and 12 of the
socket. Be sure the braid does not touch
any o ther pins.

3. Connect a piece of #24-26 wire (o r a IN9 14
diode lead ) between pin 2 and the braid
between pins 16 and 14.

4. Connect a wire between pins 3 and 9 of the
Ie socket putt ing a piece of insulat ing
tubing or insulat ion from another piece o f
hookup wire over the lead.

5. Connect one lead of a .001 pC disc ceramic
ca pacitor to pins 4 and 5 using the capacitor
lead as a jumper.

6. Connect the other lead of the capaci tor to
the braid on pin 12.

7. Connect a 330 ohm 5% 14 watt resistor be­
tween pin R and the braid o n pin 12.

8. Connect a .1 pC capacitor between pins 4,
5 and pin 12. Be sure the capacitor stands
on end ( perpendicular to the socket) .

9. Connect a .01 p. f capacito r to pin 1. Be sure
the capacitor lays directly next to the socket
as shown in fig. 3. Use the shortest lead
possible.

10. Connect two IN9 14 diodes and a 4.7K v.a
watt 5% resistor in parall el as shown. Cut
the diode leads short and leave the resistor
leads long.

11. Connect the diode-resistor network to the
.0 I pf capacitor installed in step 9 and con­
nect another .01 p.f as shown, flatten ing it
into the space available.

12. Connect the remaining resistor lead to
pin 16.

13. Wind one lead of a 4.7 ph choke into a
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Argonaut
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$319.00
15 9. 0 0

27 .50
99.00

Argonaul, Model 505 .
Linear, 100 Wall, Model 405 .
Power Supply lor 505 ani'!, Model 210 ..
Power Supply lor 505 an 405, Model 251 ..

The sustained demand and the enthusiastic comments Irom happy Argonaut
owners are music to our ears. We designed this portable pair to be lun,
and your response tells us that it's just what you've been looking lor.
The Argonaut and it's companion, the 405 Linear,
are here to stay-thanks to you.

,.

CONNECTING THE r.c, RECH ECK ALL
WIRING-A NEW 95H90 IS QUITE EX­
PENSIVE AS I AM SURE YOU KNOW!

7. Correctly plug a 95H90 into the socket!
8. Connect a signal generator to the input

capaci tor and set the generator to delive r 1
volt at 40-50 MHz. Also connect a 5 MHz
scope or counter to the output point-add
a .0 1 ~f if the 3 volts of d .c, at this po int
is no t des irable.

9. Be sure that the 5 volt supply is actually 5
volts ±1,4 volt and turn o n power.

10. Lower the resistance of the t K pot for the
least a mount o f input signa l requ ired for
the correct -i- 10 output.

11. Replace the pot with a 5% carbon resistor
closest in value to the selling on the pot.

This com pletes fabrication of the pre-scale.
If your frequency counter does respond to

30 MHz. another decade stage utilizing 7400
logic can be ad ded to ga in another division
factor of 10 producing a final output frequency
100 times lower than the input.

Typical specification (averaged over 3 95H90's
are as fo llows:

Value of RA = 680 ohms
Value of R. = 620 ohms

minimum input for reli able triggering - 65·
70 millivolts

[Colltillued 011 page 64)
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Fig. 4-Hookup for de te rmining the value of RBo

I. Connect the free end of the 470 ohm resis­
tor to a source of 5 volts (+ ) and connect
the lead of the supply to pin 12 as shown
in figure 4.

2. Connec t a IK pot (set to IK ) between the
base and collector of the 2N4123, and a
scope, v.t.v.m., or other high impedance
voltmeter between co llector and emitter.

3. With power on, decrease the setting of the
pot until the voltage drops to 3 volts.

4. Disconnect the pot and solder a resistor
approxima tely equal to the value of the pot
between base and collector as sho wn in fig.
3. Also connect the 470 ohm resistor to pins
4. 5.

5. At this time connect a 6-12 inch len gth of
hookup wire to pins 4-5 fo r the B+ line
and to the braid at pin 12 fo r the ground .

6. Now co nnect a IK pot between the 8 +
point (pin 4-5 ) and the junction of the 4.7
~h coil and .01 ~f capacitor. BEFORE

lK 4 70
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separate network fo r each ba nd, for in that
case peak efficiency can be achieved o n each
band. But usua lly the bandswitching require­
ments make that approach impractical. It is
this designer's ex perience that a transmitter de­
signed for a single band can be peaked in prac­
tice to achieve very high orders of efficiency
and gai n. One such rig fo r 20 meters managed
about 8 watts output with a mere 200 rni lli­
wa tts d rive! Don't expect this in a n all-band
design.

Device Se lection
The availability of high gain, for f t small

signal devices is such that no problem sho uld
be encountered in find ing excellent devices for
predriver stages that will operate at the o ne
watt level. The :\f PS65 14 has proven itself in
man y designs here and is a favo r ite. Really
top-quali ty 2N706's {not tile "ch eapie' types
!1oati" K around for 25 <" or .fO.' ) do an excellen t
jo b a t low power levels if you can find the m
-surp lus p.c, boards are a good so urce.

In select ing a device for the driver or multi­
plier-driver stage. emphasis sho uld be placed
upon gain a nd power handling ca pability, for
one is seeking power gain and output and as a
result. the driver stage sho uld be capable of
considerable " pushing." This is especially true
of a frequency m ultiplier-driver stage because
it is run deep class C to achieve rich harmonic
ou tput. and that costs considerable a mounts o f
po wer d issipa tion . A wid e range o f excellen t
devices a re available . I prefer 5 watt types m y­
self. In th is cla ss fit such devices as 2N2102.
2N3866. 2N5 188 ( if you can fi nd them).
2N3642. and the 2N2224. Especially all rae live
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Fig. I - A predriver stoge with a keying switch.
R1 is a 50 K pot used a s a d rive con trol. If it is
not used, key is inserted be tween point A a nd

g round.

.1

±'

' 00

RFC

A

/ 1/

a,
2N706 / MPS6514' .......

a,
PN P __

2N4037 or Similar / V

2.7

3. 3

Driver-Final Design Note s
A considerable number of options are open

to the Q RPp transmitter designer in respect to
circuits for the driver-final section of the trans­
mitter. One basic principle that ought 10 be
followed is: be very conservative in estimates
of the power output available from each stage.
If a particula r ci rcuit is to deliver five wa tts
ou tput fro m the final, the predriver and driver
stages oug ht to be able to deliver considerably
more exci ta tion to the final than would see m
necessary. given the gain fi gure o f the final
transistor. If this rule is followed, o ne is as­
sured of at least achieving the desired output
level ; one can expect to exceed it if the rig is
properly designed. Translated into practica l
terms, this means that at times a n extra stage
is advisable, even though it would appear on
paper no t to be necessary.

In designing a n all-band transmitte r. o ne
inevi tably faces a trade-off between peak effi­
ciency o n a given band, and acceptab le effi­
cie ncy o n all bands. The ide al situa tion is one
in which every stage is tuned by means o f a

- 2 13 Forest Ave.. Vermillion. SO 57069.

+ 0----.-- - ----..,

LOW·LOW POWER OPERATING
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Fig. 2-A driver-multi­
plier stage. This shou ld
be mou nted o n the Input

bandswitch to min imize
lea d le ng th . See te xt.

are balanced emitter types. such as the 2N59 J3
and 2N5 589 because they do not require "kid­
glove" handling. arc immune to mismatch dis­
patch , and exhibit excellent ga in and stability.

The final ought to ut il ize a balanced em itter.
mismatch protected type device, whic h is de­
signed for operation from 12.5-13.6 v.d .c.
power sources. typical for QRP,. operation. Ex­
perience has shown that a device rated far in
excess of the desired power out put level work s
quite well even when run far below its maxi ­
mum rated level, and often a llows grea te r ga in
than a device with a lower rating. Some a p­
plicable devices follows. Especially att rac tive
are the 2N5589 and 2N5590 types ( 13.6 v.d.c ..
3w and l Ow respective ly) which have exceeded
th e rated output and gai n in every application
I've used them in. Perfect as a driver-final
combination . Next. the 2N5944. 2N5945. and
2N5946 (respect ively 12.5 v.d .c.. 2w.. 4w.. and
12w.) seem a good choice for the predriver­
driver-fina l chain. Probably can operate with
13.6 v.d.c. without damage. although I haven' t
done it! T he 2N5645 ( 12.5v. 4w). 2N6080.
2N608 1 ( 12.5v. dw, 15w) 2N6082 (12.5v.
25w) and 2N6097 (25w. 12.5v ) are other
choices. For linear amplifie rs, the 2N6 135.
wh ile not a balanced emitte r type. is designed
specifi cally for broad-band operation to 250
MHz. 18 v.d.c.. 5w class. K7QWR showed the
2N5070. a linear type device. in a single tran­
sistor broadba nd am plifier capable of 25w
p.e.p. (at 28 v.d.c.L! Th is classic artic le is
must reading for linear-inclined designers.

Circuits
The predriver stage following the v.f.o. is

typicall y a class A buffer-amplifier utilizing a
small-signal device such as the M PS6514 or
2N706. and employing a pa rall el tuned tank
ci rcu it in the collector. It is wise to key this
stage, rather than later stages for numerous
reasons. The circuit shown in fig . I incl udes
a keying tran sistor that will provide clean key­
ing as well as perm itting one to insert a po­
tent iom eter in th e key lead as a drive level
co ntrol. Alternate tank circui ts a re shown, one
utilizing a double-l ink type discussed before in
this co lumn. With the double-link tank, mul ti­
band operation is rendered simpler by virtue

•

of the fact that two or th ree primaries (L:!,)
can be wound on a sing le T-60-8 co re, and the
proper one switched for a given band. Effi ­
ciency will be somewha t lowered because the
sa me links must serve on -80- I5 meters, but
since outputs are usually higher on the lower
bands. a gene rally adequate level can be had
on all ba nds with thi s a rra nge me nt.

The driver stage requires a bit more ca re in
design . In an a ll -band rig where a fre quency­
multipl ica tion scheme is used, the best ap­
preach is to run the predriver on the v.f.o.
funda mental, and multiply (double) to the
ope rating frequency in a Class C driver. T he
last co lumn (April) showed such a driver­
mult iplier stage ( fig. 6) . In a rig developed at
K8EEG / ll. th at stage used the double-link tan k
approach in co njunction with a 365 pf variable
to produce out puts 80-15 meters with two
primaries. one for RO-40. the o ther for 20- 15
meters. Othe rwise. the typical tapped tank will
do the job (see Fig. 2) but ba ndswitching is
complicated because of the need for long leads
from the collector to the bandswit ch . If the
stage is mounted directly on the band switch,
that problem is somewhat alleviated. The tap
position must be determined experimenta lly:
tapping closer to the capacitor end will pro­
duce higher ha rmonic outputs-up to a po int
where all outputs will drop off.

The driver stage should be isolated from the
fi na l in o rder to avoid feedback instabi li ty, T he
15 ohm resi stor shown in Fig . 2. with double
bypassing as both ends. will do the job usually
in conjunc tion with shield ing .

Final Ampli f ier
It is impossible to summa rize in so sho rt a

space all the relevant data regarding th e design
o f a fi na l amplifier capable o f five watts output.
As yet, published designs do not incl ude an a ll­
band type at this power level. except for the
broadba nd linears at much higher power out­
puts by K7QWR I. W6FIG ". K4WYQ &
W6GFS' , OZ I A~I' , and Cha mbers'. W5TVW's
broadband amplifier. very simila r to the Argo­
naut design. is shown in fig . 3 and has proven
trustworthy. When using a broadband amplifier.
it is necessa ry that some so rt of filtering be
used in the output: this can be simple half-
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All resistors are carbon type .
'.. +12v.d.c.

C1.$-AII capacitors are 0 .1 pf disc ceramic. Tr, 2-181 # 28 bifilar twisted pair (two st rands
i ., 2- 20, # 22 Ind. Gen. CF10201 (A midon twisted togethe r>, Indiana Gen. CF10201

T·50·2>' co re (A midon 1-50-2, eq uiv.)
0" ,- 2N3924, 2N2102, 2N3053, 2N3866, 2N· T3••- 141 # 22 bifilar twiste d port, Ind. Gen.

4427, or other v.h.f. types. 0.5 watt drive CF10801 (Amidon T·68·2 1.
for 5-7 wa tts o utput. •

wave low pass filters. as shown in fig. 4. or
more sophisticated types as discussed by
\VAtU YKI;. The above references will provide
a n excellent survey of the principles of broad­
band design and applica tion. Although int ended
fo r high power upplicutions. the principles
apply as well to our level.

Narrow-band final amplifiers are by no
means obsolete. Perha ps a bit more effort is
required because of the added circuitry in the
form of input and output networks, but this
result s in the ability to peak the transmitter fo r
each specific frequency of o peration, while at
the same time. the fi na l ampl ifie r is develo p ing.
power o nly a t th e desired frequ ency. W7Z0I
desc ribed the techniques of discrete a m plifiers
in an earlier paper" usi ng an absolete device :
with a balanced emitter types. his "caveats"
can be disregarded, A paper by this write r is
scheduled for appearance soon that also deals
with the subject in detail". Mo to rola Applica­
tions Note AN·267 is a valuable aid in a m plifier
design, as it provides com puter solutions for
seve ra l types o f matching networks useful in
solid sta te a mplifier design. F inally. WA7KRE's
int roduction to the am plifier design subject is
very usefu l and sho uld be familiar to designers.e

•

QRPp Net
T he Q RPp et has been a moderate MIC-

cess, with as many as a dozen check-ins. with
the best QSO to dale WB2TEN·K7BD (N Y·
O RE ) . Q RN has been a problem, bUI QSO's
have been made all around between var ious
stations. Summer prom ises an end to this

enterprise though! Beginn ing June 7. 1975.
we'll shift the Q RPp et to 14065 kHz at
1600Z. Until then. checkin on 3540 kHz. Tues·
days. 2200 rur (0200Z) . Do n't forge t thai
Field Day is r ight around the corner! Time to
get ready. And let's have a last m inute effort o n
the designs fo r the all-band Q R Pp transmitter.

73, Ade. K8 EEG
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BY JERRY HAGEN,' WA6GLD

M .,,- is usuall y a month of good DX activity
and propagation. World Telecommunication
Day o n May 17th normally produces special
prefix activity from various Member Countries
of Inte rn a t io na l Telecommunicat ion Union
which was created in 1865 . The purpose of the
ITU is 10 coordinate important matters as call
sign assignments and f requency allocations.

Antarctic OX
The W t'Sl Coa.JI DX Bulletin notes tha t O X·

e rs seeking QSO's with the DXCC Countries
of South Orkney, 50Ulh Shetland should be
aler t for LV Stations with a Z suffi x and CE9
Stations. Activity in the Winter and Sprin g was
heard from the fo llowing :

l U IZA- South Orkney Island C64 *S and
44 *W ) has been active arou nd 14.300
M Hz at 0000 ho urs GMT.

CE9AT-South She tland Islands has been
act ive on 14.210 MHz about 0 100 GMT.
LlJ4ZS- Antarctica ( Pa lmer Peninsula )
has been active around 14.300 MHz about
0 100 GMT.
L U I ZR-Antarclica ( Dunley Island. 63 ­
2S" Sand 57 " 17" w. Also act ive o n
1·1.300 MHz at 0 100 GMT.
T here has been no activit y fro m the South

"' P .O . Bo x 1271. Covina, CA 91722.

Richard, OE1ZGA (VE7DU helping with the ln­
sta lla tion of a Tribo nd beam on the Ame rica n
Emba ssy in Vienna . The beam is now being used

by OE l ZGA (K3 NZV) . (Phola "';0 W9CJW)
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Sandwich Islands since 1964, ho wever there are
reports that A rgentine DXers are planning a
DXpedition (via Government Ice-Breaker Boat )
in late 1975 or early 1916.

T he WCDXB also no tes that those interested
in the Antarctic m ight check the book titled
T"~ Antarctic by H. G . R. King a nd published
by the A RCO Publishing company in New
York . One chapter discusses the islands of the
Antarctic and sub-anta rct ic and includes a
number of illustrations. They cover the climate!
fl ora / fauna etc. for the Falklands. South
Georgia. Sandwich. South Orkney, South Shet­
land. Tristan da Cunha and Gough. Bouvet.
St. Paul and Amsterdam. Marion a nd Prince
Edward. Crozet. Kerguelen. Heard . Snares.
Bount y. Anrlpodes. Auckland. Campbell. Mac­
quarrie. Balleny. Scott. Peter I plus an appcn­
dix o f other useful and wishful informa tion for
the ox« ,

SEANET Convention
The 1974 SEANET Convention was held in

Manila and over 100 were in attendance in­
cluding hams from VK, W. 9 M2. 9VI. HS.
XVS. F. JA, YB and the DU hosts. Past SEA·
NET Conventions were held in Penang- 191 1.
Han gkok- 1972. Singapore-1973. and the
1975 Co nvent ion will be held in Kual a Lum­
pur on November 7-9th. The Malaysian A ma-

The WPX Program

Mixed
475 W II511111 476 GtAMJ

t n .. W iNJ

2 X SSB
1'C 39 F.1.2t1A

c.W.
1:1 11 1 I ~M Il I' 13~2 W 2MF:1

13S3 . XLZ m

WPNX
79 WN2~JG 80 ... WNITA I

VPX
~5 _ WN4H HJ se G. 13667

Endorsements
sn.......I : F'9RM·1250. W 9DWQ· 1ZOO. Y U2IlX·I OOO.
uZ~Q. 1'C .;u, K 3~XQ_700. W 6ANB. 600. r llQO. :,511

ZXS.S . H. : H P IJ C. !lIZV. 9 aO. W IIGKM.1l50. WII2 NY M.
OKIMP.,~oO. WA2EAH-750. WA6TAX , V E i W J .7no .
WA5VllH_6 50. W 210Z-600, WAIJMP.4SO. W H4T1'U.
IT9AZ~_4f1O

C. W . : W~ i\PL· I O;; O. W 9WCE-9 50. W 9DWq.900.
VOIi\£. KtRDU·600. I SIIFIC-5 .~O . SM 6 HZt:..~oo.
WJlMH.K. G3IlP XA\"6. t OO. Z U IR. 350

160 Mt"t .. ra : WA 6JVD. WA2 E AH. WHtft N
80 M..-t.. n : Y UIA G
20 Mt"t t" n : VOIi\ F.. DJ 7CX
13 Mt-tt"n : DJ 7CX
10 M,·t t" " : W IlG i\M
t;urop«": CST!.V. IUIDP
N ort h Amt" r iC"a : VO IK F".. \\' 8I E C. Il Z SQ
South Amt"r iea : W A 6JVD

Com pl.-t..e rul... fo r WPX m a y boo found o n pal«" 67
o f thO' F". bruar y. 19 72 i..u. o f CQ. A pl,liea t ion fo nn.
a nd rt"printa o f t h. rul.... may boo obta int"d by ...ndin ll"
a huai n_ aiu . ...If-addr.........t .n\·..'opt' In W I" ­
l'tI a n a ll".. r . P .O . Box 1271 . Cod nA. CA 9 1722-USA.



CQ DX AWARD HONOR ROll
The CQ DX Award Honor Roll reeosnteee thoae DXen who have s ubmit ted proof of confinnation with
275 o r more eount ries for the mode indicated. The ARRL DX CC Country L ist. LESS DELETED
COUN T RIES. i. used 83 the cou nt ry standa rd. The total number of eu r rent eeuntrtee on the DX CC
Ii.t .a of th is listi ng is 321.

W 6PT 320
K 6EC ...........•....31fi
W6ID 316
W8KPL 314
W 8LY 3 10

TI2HP 320
W 2TP 320
W 2RGV •.••••••..319
D L9011 ........•..•318
G3FK M 318
IlIAM U ....••.•.•..318
W A 2RA U 318
W 3N KM 318
\\' 9ILW 3 1&
K2F L ....... .••......317
W4 E EE 316
W4 NJ F 316
SM5S B 3 15
W3AZD 31 5
W4 IC 315
W4SSU .....•....•.315
W 6EUF 315
W 6REH 315
I8AA 31..
I8KDn :\14
IT9JT 314

W4 IC 309
W4YWX 309
W6ISQ 305
W9DWQ 305

S M6C KS 3 14
V E3MR 3 14
\V6EL 314
W 6KT F. ........•.314
W9DWQ 314
W9JT 314
F9 RM _ 313
WA2 EO Q :\13
W 2QK 313
W 6HKP 3 13
K6WR 313
K4MQG 312
F2MO 311
Ip7.V 311
I8Y R K 310
W 6NJU 310
ZL3NS 310
7·S~LW 310
KH6BB 309
W 3DJZ 309
WA6MWG •••.•.309

C.W.
ON4QX 304
W4A UB 304
K6LEB 302
VK3AHQ 301

2 X SSB
W 6YMV 309
KIRTA .•.....•....308
W9KRU •.........308
V F.8GMT .•......307
K3GK U •.........307
K6EC 301
F9MS 306
SM I;('WK :\06
WA 3IKK .••.•••.306
\V9QLD •.....•.....306
XEIAE 306
OE2EGL 305
O Z'IlS" ::1 1\;;
K9WE H .....•....305
ZLIAGO 305
V E2WY 304
W 9. C"lQ :\0 4
G3DO .•..............303
WA I> AHF ?1)3
W 6KZS 303
VE3l\1J .••.••••.••.302

W 4B QYl •.........299
DL3RK 298
W 6NJ U ........•.294
WA 6MWG ......293

WA211SX 301
WB 6D XU 300
K6A QV •••.••.•••..299
K8DY Z _ 299
HP IJ C •.•••••••••.298
W OYDB •..•.•••..••298
K :H.JE ••••••.•..•.291
W 6FW 297
DK2BI •••••.••••••296
YVIKZ .•..........296
G3RWQ ••.•.•.••.295
W901lH •.........295
YSIO 295
KIS IIN 294
W8Z0K 293
WA,&CPX 293
Wl1SFU 291
G3KYI-~ ••.•..••.•••290
WB2RLK 290
W6FET 290
XE2YP _._._.289

K1SHN 289
WA6EPQ 288
WA8DXA 287
DJ1CX 28 1

YV1LA ••.•••••.••.289
OEIF I-' .....•......288
WA'KDI ••.•.•..288
DJ 1CX ..•.........287
DL6KG ••.•..••...•287
K IKN Q ._.._._281
SPSBSV ••.•••••.•287
DLIMD .•.........•28ti
OESWWB ••••••286
K 8GQG _._ ••...•286
W3CRE ••••••••••.•284
DKI FW .•...•.•..282
OKl MP 282
VA1WJ ...•......282
W B6PNB 282
W 6TCQ 282
K8PYD 2R2
WA2VEG ....•...280
W I>HUR •.••.•••.•279
IIWT •.._ 215
V E7HP _••••••.••.275

I

teur Radio Transmitters Society will sponsor
the 1975 event and hopes to have 91\12SEA as
the Convention Station call.

The South Asia Net meets every day at 1200
GMT and is a very active ne t. Stations th rough­
out Asia, the M iddle East, East Africa, the
Pacifi c and Indian Oceans are regular check-ins.
The Net Control is normally 4S7PB and pres­
ent active stations are XU 1DX, VS5 MC. XW8­
Gv. XV5AA. 8Q6AC, YB~CJ, as well as a
number of nlZ's, 9VI's, DU's and HS's.

Here And There In The World Of DX
Northern Californ ia DX Club Member

K6WR is now living in the Netherlands where
he has received the call PA9WRR. Brad says
he has a lso been assigned the call ON8WR and
may activate that call th is year. He hopes 10
get a beam up sho rtly to improve his signal
into W6 La nd! In the Winter PA9WRR was
active on 80 meters where several W6's were
worked.

Our French CQ Checkpoint , Claude-F9l\1S
has returned from Reunion Island where he
operated for 3 months as FRf'BCS. He made
over 5000 QSO's including 1000 in the CQ
WW CW Contract, Claude states that the ship­
ment of a 204BA Beam was worthwhile as he
has received many comments on his FB signal.
Upon arriving on Reunion the biggest problem
wa s to find a suitable support fo r the Beam.
Two sections of heavy water pipe plu s some
guy wire provided the necessary mast which
is shown in the photo. T his was the first F Rf'
prefix operation and Claude has answered over

This nice home was the QTH of FR,dBCS on Re­
union blend in the latter part of 1974. OM
Claude (F9MS) is on the right with his son and
XYlon the left of the photo. Note the neatly

insta lled 4 e 1 Yogi!
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\'f\ ~ I XI

\'"",. ~
\''' !' XX
\' J\ " '" W
\'I'~ 'G H
v senn
X E ll1J
XI) /iNC
Z~6IW

4r- \ \
4f:"flA A
4UlITU lNA o n ly)
6".;R..;
I'P6CW
!lY H"T

73. J~r,.,., WA6GLO

160 Meter News
The WIBB 160 meter D X Blll/ni/l reports

that the 1974 /75 160 ~ I e ler season .... as quite
good, ~lan)' DXpeditions put rare countries on
160 meters a nd DXCC scores climbed with
K.V4FZ gelling close to DXCC, Stu reports that
VEI ~IX copied \' K6H D via long path for 40
minutes on December 19. Activity from PYI .
RD. UC IXG . ZE7JX. ST2AY. 4 X4 NJ . 4 X4­
U H , KZ5AA , VK6HD. 911 JT. E P2 BQ, JY9.
FOe . OA8V, HCI CW. VP8NP, 5Z4KL a nd
UH 2W F was heard during the season, Acco rd­
ing 10 the 160 melt'r DX Bulletin, 55- 1.8 M Hz
WA C Certificates have been issued by (he
ARRl.

sta te that he was a new cou ntry for them.

At the 1974 SEAN ET Co nventio n VK3JF is mown
opera ting the specia l OU1S EA net co ntrol stc ­

tion. (Pho'a 'fia 9M2CJJ

QSL Information
( '3 11 Ir v ia WA!lI SK P J :o< AS - v ia W OIl'U
( ' J-:9 AT v ia CE2A ,\ I' J Hd via W I' KI
C'TlA 1\ vi lt \v 3 I1N h: \" E" O() - ,·I.. 110 " 7".!
fl A ISI " 111 W , \ ~II NK Fort .:-imith
U1'611(; - ,·I. WA7HFH NWT X()I';'OI'O
I':A Il{' !( - vi .. KflKX,\ C.. m..-Ia
I': Ln "- v ia IJK.-,1II1 " KJlIl" v i II WA4NIH:
1':I ' l S N - v la W 3KT "I· II.. . ·-v ia WfI!o:LT
. '4:1,)( v i II WA91NK \-"1' 2[1 :\1 v ia WAI ,\II'"
" " 7A A v in R. G..m..hl, KH ·J /\"I' lll - ·v i.. 1\21" J

F 2(jQ :-'2 Hul' <I.. Sa "". \"I ' 2E (7S April - v i II
MI re 7:"00 17 I' lI r lll , K2F J
Fran.... "1· 2Jo: J-:( · .-III K21"J

,.·",'1111 - via F'2Q(~ Xl t 'l Hl - v ia Clo;2AA
nnnn«- v ia WA:o<TlIY 2B2 0 A d a W A!lINK
IfJ)JlI IIH ;- " la W ,\ i\TIlY U'll.i S Y- ,·i" WIl~ PY I
IlIt 6SW A via wsr-x r. 9G I A K- via W IYHC
1.t : I ZA ,·i .. L U 2.\ J-'l 1 9\' I S II - v ill W,!' IH I
Qs I.'8 fur Ihe f o llo..- in ll: ata t lon8 are hHn<l lM I.y
W Zf;JIK
Cf1 ANY/ Yl' j NY
CN:o< Jl H
cnssr-
CX2('O
C2 11 lC
('21JtR
1"M jWQ
p ...,..-\ T
IU II AJ
11 1' 11 1':
!tS'> .\q·
IIMOI.
IIRn
u mu
JW 11':E

I\Y4FZ
LAl li
OY7M L
1'2!lJ 1\
1\' 1\9J I\
PA9.\ FZ
PJ7YL
PJ~GQN

PJ9GQN
I'J~ IIS

I'.I !'J R
1'\'21'.-\
PY2PE
VE:o< ('Y
VF.~RCS

Vf\3B~'

A m..... dtola il..d liat .... ith 10 K dates, ~te. ia a'·a llabl.
b)' ...ndi nll .....I( a ddr...........t atBmN-<! "nn°lol'" ( t X
9 1 .~I to UOll 73 1:! !'l . N ..,urk. 1\J fl710i, .blt for
buil"tin : 171.

17UO QS l'!'o .!OJ ..till has :2000 10 complete!
Ho.... ard. \\!6UYB is o pera ting from Prince

Ed.....lrJ Island <.IS W6 G Y BIVE I and enjoy ing
160 meters . Several E uropeans and South
Americans have been worked o n the Top Band.

Ken. Js:2fJ spent February in the Caribbean
..igning VP2EEC and K2FJ /VP:!D. During lhe
fi rvt hulf ot the A RRL C W T est Ken signed
VI'2E ,mJ pUI ou t an excellent signal 10 the
We, 1 (0<1 t! QSl'.. for VP2E for the 1975
ARR L ., est go to K2FJ . Th is special Ca ll was
prev iously u-ed by other o perators, for ..... hich
Ken docs I/ ot have lo gs.

,\Iikt" WljCJ W reports tha i Tom, DEIZGA
i.. activ e from vienna using a T A-33 Beam o n
lap of the US Embassy! Mike, W9CJ W spent
I~ ras' year in Vienna where he signed DEI.
ZIIW and lived close to OEIJHA who lives
nea r the .... crfu famous "Rlesenrod' ( Merry­
G o-Rou nd l. Mike v[sited F3EG, SM5 FC and
several slalions in Yugosla via includ ing YU2­
RHG and YU2 RJW, Since re turn ing 10 Ill inois
Mike h.ls been able to return the hospit ality by
hosting OEIEWB .... ho wa.. visiting the U.S.

Sig. WNI I!'. !.;; has been louring Europe and
ope ra t ing fro m qu ite a fe w local ions includ ing
DA 151. FI'ZR, ZInDA and C3 11 L. He has
bee n surprised at the number o f W /K 's tha t

Some of Ihe delega tes at the SEANET Co nve ntion
in Ma nila are shown in th is photo, including
OUUMG, HS IW R, XV50A, 9M2CX. HS4AFO a nd

XV5AA.

Jim Simon. K4KQ B. recently returned fro m a slint
in the Pacific which included operation d uring the
CQ World-wid& OX Centeus, He has also qualified

for WAl.
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Zip _

ALEIII

ALL
FOR JUST

AY

Name _

Address _

City and State _

Signatu,e _

All orden will be sh ipped Parcel Pent w ithi n 48 hours ah a,
,eceipt of on:Ier 'ellcluding weekends). Enclose addi t ional $4.00
for pre~id shipping & handling. Nevada res idents add sal" tn.

Sale ends May 3 1,1975

. 6 Channel Operation, Individual Tr im mers
On All TX and AX Xta ls. All Xt a ts Plug In .

• S Meter Battery Ind ieato r.
· 10 .7 IF and 455 KC I F . 12 KHz C""'amic Fi lter.
• .3 Microvolt Se nsitivi ty For 2Od8 O T .
• 2 .5 Watts . Nominal Ou tput 12 Vt)C.
• Microsw itch Mike Butto n.
• Size 8-7/8 x 1·7/8 x 2·7/8Iflches.
• Weight 1 lb . 4 ounces. Less Battery .
• Current Drain A X 14 M A T X 380 M A .

ACCESSOR IES,
8M I Speaker Mike $24.00
BCI Battery Charger $29 .95
1410A A mpli fier Mob ile Mount $99 .00

Enclosed is S - - ::::- 0 Check 0 Money O'det'
D Mastet' Charge D Rank .....ica,d
Expi,at ion Date . 'M/C Interban k # _
Card ~

~

To: Wilson Electro ni CS
P.O . Bo x 794
Henderson. Nevada 89015
(70 21 45 1·579 1

o Ship me 1402 SM SPltCial Mav Paek...
Plus 0 SMl 0 14 10 A 0 BCt

Plus Your Choice Of 2 Pair of Common Frequencies
Extra Crystals, $4.50 ea., Common Frequencies Only

$ 320 VALUE

FACTORY DIRECT

WILSON 1402SM HAND HELD
2.5 WATT FM TRANSCEIVER
* Rubber Flex Antenna

* Complete Set NiCad Batteries
*Leather Case

*Three Sets of Crystals, 52-52,

PECIAl

90 DAY WARRANTY
10 DAY MONEY BACK GUARANTEE
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USSR " CQ-M" C.W. Contest
Starts : 2100 GM T Saturday. May 10

Ends: 2100 GM T Sunday, Ma y 11
This is a world wide contest so do not con­

fine your activity to working USSR stations
only. All bands 3.5 thru 28 MHz c.w. only.

CalaJ:ories: Single operator. both single and
a ll band. Multi -operator. single transmitter.
And s.w.l .'s.

Exchenees RST plus a progressive 3 figure
QSO numbe r. The USSR boys will send RST
plus the number of their region. (oblast)

Poinls: Contacts between sta tions on same
continent 1 point. different continent 3 points.

· 14 Sherwood Road. Stamford. Conn. 06905

· May
· Muy
" May

May
· May
·May
· May

May
May
May
May
May
June
June
June
June
June
June
July
July
July
July
July
J uly
July

YL ISSBers QSO Party
Starts : 0001 GMT Satu rday, ~I ay 17
Ends : 2400 GMT Sunday. May 18

No credit if in same country.
Sw.L's get one point for reporting one ex-

cha nge, 3 points if both serial numbers. .
Multiplier: Is determined by the countries

a nd regions worked on the " R· 150-S·· country
list. Essentially same as the DXCC list plus
some additional oblasts. (Believe following
count separa tely: 02. 13. 14. 56. 84 th ru 98.
IOl , 128, 138. 139. Il3 . Il9)

Final Score: Total QSO points from all
bands times the country/oblast mult iplier.
Counted oncr only. not once on each band .

Al'ards: In the forms of certificates a nd
badges to the top scorers in each country and
each category, first 3 places in each continent.
a nd the top 6 places among all groups. Country
winners must show a minimum of 6 hours oper­
ation and continental 12 hours to be eligible.

Contest contacts may be c redited for the
ma ny USSR awards in lieu of QSL cards.
m.r so.s, R.I OO-O, W·I OO-U. R·l l -R, R-I o-R.
R-6-K. "Jubilee:')

All entries must be postmarked no later
tha n July 1st and go to: Krenke! Central Radio
C lub. P.O. Box 88. Moscow. USSR.

Michigan QSO Party
Starts : 1800 Ci MT Saturda y. May 17
Ends : 0200 GMT Monday, ~I ay 19

This yea rs Party will be sponsored by the
Oak Park ARC. Phone and c.w. are separa te
contes ts. A sta tion may be worked on eac h
band and mode. portable and mobiles for each
county change, and in-state contacts are per­
mitted.

Excha nll:e: RS(T). QSO no. and QTH. County
for Micb.: state or country for others.

Scorln2: 1 point per QSO. 5 points if its a
WN8 or special events station.

Final Score: Mich. stations, QSO X (slates
+ countries) Max. mult. 75 (1). Others. QSO
points X Mich. counties. (max. 83) V.h.f. same
above except multiplier per v.h .f. ba nd is added
together for total multiplier.

Frequenctee c.w.-1810. 3540. 3725 , 7035 ,
7 12l , 1403l, 2103l, 2lt2l, 2803 l . 28125.
Phone-I SI 5. 3905. 7280, 142S0. 21380, 28580.
v.h.f.-lO.12l. 14l .02l .

Awards: Top scorers. both c .w. and phone,
in eac h state, country and Mich. county. (min.
of 1.5 QSOs). There are also trophies and
plaques for the top scorers in Michigan and
out-of-sta te. fo r c.w.• phone. Novice, v.h.t. and
Club entry.

For scoring purposes KH6 and KL7 cou nt
as sta tes. and VE as a country.

Mailing deadline for logs is June 20th to:
Dennis Motsc benbacher, WB 8FUO. 241 01
Meadowlark, Oak Park. Mich. 48237.

Contest
Calendar



The YL ISSBers decided to eliminate the
contest element this year and just have one
big QSO Party. Details will be found in the
system's newsletter, or you can write to: Lyle
Coleman, W7EOl, 412-1 9th Street S.W., G reat
Falls, Mont. 59404.

Arm ed Forces Day
Starts: 1300 GMT Saturday, May 17

Ends: 0245 GM T Sunday, May 18
This is the 26th anniversary of th is activity

in which military stations will make cross­
band · contacts with amateurs on C.W., s.s.b••
and RTTY.

There will be (our military sta tions. A IR.
Air Force ; WAR, Army: NAM and N PG.
Navy. They wi11 operate on military fre­
quencies just outside the ama teur bands, both
lower and higher edges, 3.5 thru 21 MHz.
(T here wilJ also be some limited u.h.I. opera­
tion. ) The military will listen in the amateur
bands on frequencies they will specify.

A special commemorative QSL ca rd is avail­
able to those making two-way contacts. In
further recognition of operating ability a spe­
cial cert ificate will be issued for accurately
copying a message from the Secretary of D e­
fense.

This will be transmitted by all four stations
on c.w. at 25 w.p. m. at exactl y 03 10 GMT
on the 18th. On RTTY the test will be at 60
w.p.m. at exactly 0345 GMT. There will be
a 10 min. tune-up period prior to bo th tests.
They will be on the same frequencies used
during th e QSO period. except the 21 MHz
band, which is not used.

Transcriptions should be submitted "as re­
ceived" and no attempt to correct possible
transmission erro rs should be made. Include
all information as to time, frequency, sta tion
copied o r worked and etc . on your copy or log.

All entries. QSL or Test, go to: Armed
Forces Day Tests. Chief, Navy-Marine Corps.
MARS. 4401 Massachusetts Ave., N.W.. Wash­
ington, D.C. 20390

New York State QSO Pa rty
Two Periods (GMT)

1700 Sat. May 24 to 0500 Sun. May 25
1200 to 2359 Sunday May 25

The Rad io Club of Rensselaer Polytechnic
Institu te, W2SZ again sponsors this one.

The same station may be worked on each
band and mode, and N.Y. stations may work
other N.Y. stations for QSO and multiplier
credit.

Exchanger RS(n and QSO no . starting with
001 and QTH . County for N.Y., ARRL sec­
tion or country for others.

ScoriDR: One point per QSO times the mult i­
pl ier. ARRL section plu s countries for N .Y..
and N .Y. counties fo r others. ( max. of 62)

Indicate each new multiplier as worked.

He re you see Charlie O 'Brien W9NFC, (ex­
W2EOSl doing his stuff ut 6Y5BF du ri ng the
CO WW C.W. Contest last November. The
boys tell me tha t Charlie-O expires when the
sun comes up and spends th,~ next 10 hours in
bed. With the lengthening sha dows and urged
by the pangs of hunger he i:1o up and around
ond rea dy for another all nigh t bout with QRN

on 160.

Check sheet from statio ns mak ing over 100
contacts,

Frequencies: C.W.-1810, 3560, 7060, 14060,
21060, 28060. Phone- 3975, 72 75, 14285,
21 375, 28575 . Novice-3725, 7U5, 21 125,
28 125.

Appropriate ce rtificates to winners.
Mailing deadline June 30th to : .Iohn C.

Yodis, WA2EAH, 43 Beacon Avenue, Al bany,
N.Y. 12203. Inelude large u.a.s .e for results.

Memorial Day Zip-Code Conte st
Sta rts: 000 1 GM T Sunda y, May 25
Ends : 2359 GM T Sunday, May 25

T his is the third of a series of Zip -Code
contests o rganized by the South Eastern VIr­
ginia Wireless Assoc. There are 3 each year,
Labor D ay, Christmas and Mem orial D ay .

The same sta tion may be worked once per
band and mode. Phone and c.w . are separate
and should be scored separately.

Exehanget RS(T). Zip-Code a 5 it appears
on station license. and state, provi nce or coun­
try. DX sta tions use 00050.

Scoring: Based on the last two lJ igits in the
Zip-Code worked. (Ie : 2351 8 is worth 18
poi nts) Multipl ier of one for each state worked,
plus J for the first DX contact. (nux. multi­
plier of 51) KH6 and KL7 are states but may
be counted for the first DX contact.

Final Score: Total of all Zip poi-nts times
the state plus DX multiplier.

Frequencies: C.W.--40 to 60 kHz up from
each band edge. Phone-39oo, 7225.." 14275,
21350, 28550. Novice-37 10. 71 10, 21110.
28 110. '

Awards: Cert ificates to highest score .tn each
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1974 All Asian Pho ne Results

ca ll ;Irc<t and overal l winners, both phone and
c .w. Abo overal l f)X winner o n e c h... a con-
ti ne nt anti for the T op No vice.

t\ lail in,;:: deadl ine J un e 30th to : Sout h East­
e rn Vi rgin ia Wircle-cs A vsoc .. P.O . Box 1441 J.
Norfolk . Virpima ~ 35 1 3.

IARS /CHC /FHC/ HTH QSO Party
Stnrtv: 2 .~On (i~fT F r ida y. June ()
Ends: 06(1) (j~1 1 Monday. J une 9

A ... a .... .c. to K tlBX "ill gel you de tai led
information Rule ... in br ief:

E\dJaIl.L:{·: ()SO no .. report. name. CHef
FH C no.. <tntc. county or similar division .
Non-member... om it no. nnd se nd UTH instead .

Sco riu l.:: rot cur- I point per QSO with
ot he r <. ·HCe rv, :2 po ints if its a H THe r. I
ndduionu l point i f u-, a YL. R I P. F HC.
Novice . ( If( -·20n. Me rit o r C lub -,rat ion. o r
it it -, o n vhf vuh f. D o ub le ubove po ints if
QSO i " 0 11 1 of 0"'0 country. For IITH-
Contact wit h other HfHe r-, I po int . with
(' HCc, \ l in h. Re.... t -,a rne ;IS above. Sw.l.
usc -,.. rue .. \,:() r i n ~ -, ysrem us for HTH ers.

.\ l u h illlil·r: Each continent, countrv. ITU
lone ,IOU L .S. -r.ue. (Counted o nly OllCe)

n n;:11 Snue: l ot a l QSO pointe fr om a ll
hand ... u mcs the sum of the multip lier. \I ulti -opr.
slat io n lIi. ide ...co re by number of o pera to rv.
T he ...arne <nuio n may be worked o n each band
and mode to r 050 points hilt not multi p lie r.

Frcq uc u·j(·,: C .\V.-~ 5 75 . 3710. 7070. 7 160.
14075. ~I () ;~. 21090. 2 1140. 2S090. Phone­
3770 . 3790. 3 9~3. W~O. 7090. n lo. 7275. 1~320.

1 ~ 3 ~O . :13~O. 21~~0. 2R~20. 2R~90. And 50.1­
50 .5. 1~5-1~7 . For U S and DX as allowed.

Continen ta l Leaders

RSGB National Field Day
Sta rts : 1700 G \fT Sa turday. J unc 7

Ends: 1700 GMT S unda y. June x
w hi le s lat ions outside Great Hrita in are not

elig.ible 10 enter Ihi!oo activity o n a com petitive
baSIS you can contact the Brit i"h portables a nd
submit your check log .

A certificate will he awarded to the overseas
station in each continent who..e log: shows tha t
he contributed the mo..t contacts to the com ­
pctucrs.

Send your logs to : RSGH H F Contests Com­
rnittee , c /o A . D avis. 41 Gatnsbcrouuh Ro ad- .
Craw ley. Sussex RHI O-5 LD. England.

All Asian OX Contest
Phone: Junc 21-22 C .\V. : Au aust 2 3-24

Star ts: 1000 G\fT Satu rday
End: 1tlOO (jMT Sunday

T hiv is the Itllh year the JARL ha s sponsored
Ihi .. contc ... t , wit h the Pho ne ...ection no w a per­
mu ncnt fix ture . T he exc ha nge is be tween A sians
a nd the rest o f th e world on a ll bands .

C I:ls !ooi lk :lt iOlI.\: Sing le o perator. si ng le and a ll
band . Multi -ope rator. .. inglc t ransm it ter. a ll band
o nly. (No multi tran ..mi tter j

Exchange: Fo r Of\1 stations . RS(T ) plus age
o f o pe ra tor. Fo r Y I: s. RS(T ) pl us 00.

Sl"C. rillg: One poin t per 050. Asians use non­
A ... ian coun tries worked for the ir multi plier.
( A R R I. D XC C list ) Non-A sinn-, lise prefixes o f
Asian countries. (CQ \VPX li..t) Note : Oaasa­
wara JDI ( Bo n in & Vo lcano ) a re in A .. ia . ~ Ii n­
a mi to ri Shima J Dl ( ~ l ar("lI") i .. in O ceania .

Fi na l Sl'ore: The to ta l OSO points from each
band X the ..lim of the multiplier on each hand .

Award,: To the hi phe...t ' co re rs. both phone
a nd c.w. av follows: Single operator. all hand
and each sing le hand. in each cou ntrv a nd USA
ca ll a rea .... up to th e fifth rank \\ here returns
juvtify. The con tinental a ll hand lc -ute-s will
recei ve a medal in a dd it io n to the certificate. as
will the mul t i-ope rator continental leade r v.

LoJ.::s: Keep a ll ti mes in G .\fT. fi ll in cou ntry or
prefix co lu m n o nly fi rst li me it is worked. 'and
lise :1 separa te sheet for each band. A su m mary
shee t is a mu st. vhewing the sco ring and other
info rmal ion. and it .. ipncd decla ration th ai a ll
ru le ' and re gul ations have been observed.

Things tn remember. D isq ualifi cation re gula­
t io ns a rc vtr ictf y enforced so check yo ur log
ca refully fo r duplicate contacts. On 3.8 ~ f Hz

[Continued 011 page 63j

Awards: T he party su ppo rts hu ndreds of cer~

tificates and tro ph ies in all catagories and divi­
sio ns . A s.a.s.e. will ge t you a list. Incl ude extra
po stage for lT V. IAR V. IARC. lARS country.
prefix and zone lists.

Send all requests a nd your lo es 10: In tc rna­
tional Amateu r Rad io So ci ety. K6BX. P.O. Box
3R5. Bon ita . Calif. 92002.

WIWSF ' >1• • 41 _.1
W6KYA _ -134
W6HQZ 2~ 1l
LUI nAR /3 1211
WA +>\\"U J !IO
\V+>GHY ...
K7IWJ) -............... . .... , 0
W.\ ;)VI) II +>:t
WB -~ .\. \ "'"
W H:!\,Y.\ 2:;
WB:!WOW 16
\\· .\';'TU :-; 1

1 )IHz
W 6)IAIl 6 11 ...
Wr. :\.L \ \. . 6.-l 1:
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1\61-: Il T 2 i'O
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W A I AIII-' ,2.;)16
W 6 U K 1\ 2';' .1:t:!

e W I ?: ~, • •• . •. . •. . . . . . . . . ••. • •• •••• •. . . , fI • .-, l!1
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16.96D
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... . :11 6
1.Il'u
1.1I'1
.. \1.';4

:! I .\ 1111
W 61' .\ A / 6
W .\ I> II \to:
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n6 V A ..... .. .. "'11,21;;
wn I Ie; H. I".3711
W!Hil\IlK 11 , 10101
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W B 6 l] I{ Y ·1-4 ...
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II )lH z
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BY ED H OP P E R,*W2GT

~awar
PROGRAM

USA-CA HONOR ROLL
2000 I OllO :;00

K71.QI 214 WII .QQ 34 ;; WILQQ .....•1032
1500 WA ;!GI.U 3 ..1) ,,~AYG 1033

Wn('WR~1 ....2.·,1> W fiRFX .103 4
F!II L 103:;

T ilE,\ Ia y
Avis. is:

"Sto ry of The Month", as la id by
HISLe Awc rd .

Avis E. Miracle, W8WUT
(All Counties # //5. / -/ 0-74 )

"My O~ I is Will ie. W8 WUU. and we have
two Jr. Operators. The youngest one is also a
ham. WA8SlE. Other hams in the fa mily are
my brother. W8VI B and his lovely YW, WB­
YBL. ;\Iy brother was the first one (0 get his
ticket . then \Vill ie got interested and started
studying and worki ng on the code. Pretty soon
my inte rest was sparked a nd I sta rted study ing
a nd we got our calls together. as usua l Ladies
befo re Gentlemen- Hi.

"I have a lways enjoyed working fo r Awards
along with my fair share of ragchewing. It
d idn' t take me long to get my RCC. a nd I had
already figured how many counties I had. be­
fore any County Hunting program was created.
but it ..eerned like all of my California contacts
were in Los Angele... County. 1 was having a
nice QSO with xfarv. \V4\VL~1 on 40 meters
one day and we were talking abou t awa rds and
counties and th ings. a nd he to ld me about the
40 meter Cou nty Hunter Net. I chec ked into
that Net at o nce, it was '\ Ia rch 3. 1964.

"So me may think that it sure took me a long
time to work them all. well for a lo ng time i-wa .. never going to work them all. but I just
kept plugging along working new ones now and
then. In 1973 I decided I wa nted to get them
all. if possible. and is sure was exciting. I have
many people to thank fo r their wonderful he lp.
all the grand mobilcrs. the patient NCs (bless
thcm), people who relayed . and so on... .
Herb. \V5RDV gave me the very last County
(Haskell. Ok la .) and Chuck. KIIKXR gave me
the next to last one. I think the 'next to la st
One' is just about as important as the 'la st One'
and oftimes they are not given any recognit ion.

«P.O . Box 7:'. Rochelle-Pa rk-:-NJ 0 7662 .

"When start ing County Hun ting, I did not
know tha t Counties in Lo uisia na are ca lled
' Parishes', so when I received my fi rst QSL
marked Lafourche Parish. I assumed that this
person lived in a home call ed Lafourche Par­
ish, Hi.

" I thoroughly enjoy giving ou t Counties and
help others get some needed Counties, so we
usually take a nice long trek o ut west every
summer and try to ge t in to some o f the rare
one~. He lped 15 to get the la st County in a
part icular sta te on our trip in 1973.

" Have many hobbies. hu t County Hunting
sure tops them all . Have made so man y friends
~nd how nice it was to mee t so many of them.
m person at KC in '74.

" I used low power fo r a lo ng time, a home­
brew 50 watt rig a nd worked a lot of good
things with it. but finall y got tired of that o ld
phrase. " 1 can hear you call ing but just ca n't
copy, Sorry!". _\0 we nt to higher power and
found it a little envier on the nerves. At presen t
using a Swan·500CX wh ich we also lise in the
mobile. also have an SB-220 ready fo r Use
when extra po w'er is needed. so may I nga in
say thanks to ALL and yo u will a nd do still
hear me in there at home and Mo bi lin l-! ." ( \ 1(1\'
I sav, Yes , I do still believe in Miracles, Ci )

Avis Miracle, W BWUT.
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• Di p lomA

Ca ymon Awa rd, (HI Land)

.- . ­--_..... -

Joe Openshaw, G2AYO applied for and reo
ceived USA·CA·500. This is # 16 to England
which. of course, includes AU Counties to
Frank Coursey, G4JZ.

Bob Fau lkner, W6RFX was also issued USA­
CA-500-Mixed.

Edmond Dubois. F9IL, DUF Awards Man­
ager for REF, was happy to receive USA-CA­
500. This is # 4 to France.

Awards
Scorpion Group Award: Issued for valid QSOs
(Also available to s.w.Ls) after January I.
1971 . HI stations must contact all 7 members
of the Scorpion Group on at least any 2 bands.
any mode (14 QSOs) or 5 members on c.w.
any band (5 QSOs) . North and Sou th Amer­
ican stations contact 5 members on any mode.
any band. or 4 members on c.w. on any band.
European stations must contact 4 members any
mode. All others (Asia. Africa & Oceania sta­
tions) contact 2 members, any band. any mode.
Send log data and your QSL confirmations of
each QSO and 10 IRCs to: OX Scorpion
Group. P.O. Box 1722. Santo Domingo. Dom­
inican Republic. Valid stations are : HI 8CAB.
CRO. sm. FED. HAM . LC. LPN. and VHF.
HISLe Award: Contact HI8Le on 5 bands. any
mode on or after I January 1963. Send your
5 QSLs and Ll.S. $1.00 or 10 IRCs for postage
to: HI8LC. P.O. Box 88. Santo Domingo.
Dominican Republic. Sw.ls also eligible.

Cayman Award 011 Land ): Available for QSOs
from January I. 1974 to December 31. 1975.
HI sta tion need QSOs with 15 members any
band. any mode. Others need QSOs with 5
members, any band. any mode. Send GCR list
and your QSLs and 15 IRCs to: Diploma
Grupo de los Caimanes, P.O. Box 491, Santo
Dom ingo. Rep. Dominicana. S.w.ls of HI need
7 members, DX s.w.Is need 2 members. Mem­
bers are: HI3AJ L. AGG. AMF. DRL. HAP.
LRG. MGS. MGG. NG • • N0 8, NFL. PPR.
PJR. RER. ROP. XEG. CCA; HJ6JHL. HI7­
8AG. 8AF; HI SCRO. El H, GA R. HM. LAR•

[Continued on page 63 ]
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Josef Cech, OK2-.4857. 1st oyeBea LW. I. to ob­
ta in USA-CA. 011 other loW.!.S were to U.S. and

Canadianlo

... ...

Awards Issued
Although telephone calls from Herman. WA­

.aWOO and Bill. W6CLM. as I write this col­
umn, indicate they have them all, applications
have not yet arrived.

Frank Mcl annet. K7LQI. was issued USA­
CA·2000-Mixed.

Will w eisert, WB~FRM (not to be confused
with "Stokley," WAtlFRM) , gained USA·CA­
1500 endorsed All 2 XSSB. All Mobiles.

Charlie Gagnon. Jr.• WILQQ. qualified for
USA-CA·1000 and USA-CA·500. endorsed All
SS8.

Howard Siegel, WA2GLU acquired USA·
CA- 1000-.l\. lixed and brought his endorsement
for USA·CA-500 to read All 14. All SSB, All
Mobil es.
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Da ll-to-Dall Condit ion. E z perted For Ma y. 1975
Ezpeded S ignal Qualit.,
(I) (3) (2) (I)

Date Mall
Above N ormal : 16-17
H igh N ormal: 1. 3-4. 15.

21-22. 26-27. 3t
Low No rmal: 2. 10. 13-14. B

19·20. 23-25. 29-30
Below Normal : 5-6. 8. 11· C

12. 18. 28
DisturLro : 7. 9 D-E
' ...'b er e ezputed all7nol qvali t,. u:
A-Ex~lIent o pen in g. exce ptiona lly strone. steady

alp a l. great e r than 89+30 dB.
B -Good o pe ning. moderately at rong si gnal. varyine

bet ween S9 a nd S9+ 30 dB. with little fading or
no ise,

e- Fai r openi nR. alRna la between moderately atron g
and w eak. va rying bet ween S3 and S9. with eom e
f.dinR and notee.

D-Poor opeetn s , with weak s igna ls varying be­
tween SI and 83. and with cons iderable fad ing
a nd no ise,

E -No opening ex pect ed.
HOW TO USE THIS FORECAST

1. F ind l,ro pagat ioft ind~z associa ted w ith partic­
ula r band o~ninR from P ro pa gation Charts
a p pt'ftri n g on the followinz pages.

2. W ith the propaga tion indez . use the above table
to find the ex pected si gna l Quality assoelated w ith
the Land o pe nln e for any day of the month . For
example. an open in g shown in the Charts with a
Jlr01W1 fJation inder of (3) will be Rood (B) on May
1. 3· ,1, fa ir (C) on May 2. and poor (D) on May
5·6. etc.
For updated inf ormation d ial Ana Code 516-883­

6223 fo r DIAL-A·PROP. subser tbe to hi -weekly
MAIL-A·PROP. P .O. Box 8G, Northport. NY 11768.
o r check WWV a t 14 mfnutee past each hour.

P ropa gat ion I ndez ..

LAST MINUTE FORECAST

fewer DX openings on this band during May.
Some fairly good ones, however. should still be
possible. Check from about an hour before
sundown. through the hours of darkness. and
until short ly after sunrise for openings to many
areas of the world. Good daytime short-skip
openings can be expected over distances be­
tween 150 and 750 miles. with nighttime open­
ings extending up to the one-hop limit of 2300
miles.

80 Meters: Fewer DX openings are a lso ex­
pected on this band during the month. It's
wo rth checking. however. during the hours of
darkness and the sunrise period for some fairly
good openings that may still be possible to
several areas of the world. Excellent short-skip
openings should be possible throughout the day­
light hours over distances ranging between 50
and 250 miles. During the hours of darkness,
the short-skip range should increase up to ap­
proximately 2300 miles.

160 ~leters: Propagation conditions on this
band have passed thei r seasonal peak. and
should decline until the early fal l. O penings up
to a distance o f 1000 miles. or so, should be
possible this month during the hours of dark­
ness. An occasional opening well beyond this
range may also be possible from time-to-t ime .
Expect high levels of static for long periods
of time.

Propagation

T HE following is an overall picture of h.I.
amateur band openings expected thi s month.
For specific times of DX openings. refer to the
DX Propagation Charts which appeared in last
month's column. This month's column contains
Short-Skip Propagation Charts valid for May
and June, as well as Charts centered on Alaska
and Hawaii. The Short-Skip Charts contain
propagat ion forecasts for openings varying in
distance between 50 and 2300 miles. For day­
to-day propagation conditions expected during
May, see the "Last Minute Forecast." which ap­
pears at the beginning of this column.

10 ~Ietcrs: Except for an occasional daytime
opening to Sou th America and the South Pacific ,
not many DX openings are forecast d uring
May. T he afternoon hours a re the best time to
check fo r OX openings. Frequent short-skip
ope nings betwee n distances o f approximately
750 and 1400 miles. however. should be pos­
sible.

15 Meters: A decrease in OX openings on
thi s band is normal fo r May and the summer
months. Some fairly good openings should still
be possible towards South America. Africa and
the South Pacific during the afte rnoon hours.
Numerous short-skip openings. between ap­
proximately 600 and 2300 miles, should be
possible on most days.

20 l\leters: This should be the best band for
DX propagation during May. Opening shortly
afte r sunr ise. good DX conditions are expected
to one area of the world or another. through­
out most of the day and well into the evening
hours. Conditions should peak for an hour or
two after sunrise and again during the late
afternoon and early evening hours. with open­
ings possible to a lmost all areas of the world.
Very frequent short-skip openings are also ex­
pected throughout most of the day, ranging
between 350 and 2300 miles. Quite often,
especiall y during the late afternoon. optimum
conditions may exist for both short and long
skip. with sta tions a few hundred miles away
QRMing DX sta tions.

40 :\lelers: Shorter hours of daylight and
seasonally higher levels o f sta tic will mean

. 11307 Cla ra Street, Silver Spring, MD 20902.

BY GEORGE JACOBS,* W3ASK
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07-011 (2)
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CQ Short-Skip Propagation Cha rt
May & June. 1975

l ocal D a ylight Savings Time A t

Path Mid-Point

neuresl skip station that counts, not othe rs) ,
from fi g. I the intersection between 400 mi les
and the 10 mt!t{'f cu rve corresponds to an muf
o f 60 MHz. Th is means that there is a very
good chance that 6 m etn s sho uld also o pen in
the same general di rect ion. The minim um skip
d istance that can be expected o n 6 meters can
be found (rom fig . I by locating the intersec­
tion betwee n 60 ~IHz and the 6 meter curve.
T he resulting distance is fou nd to be 900 miles.
A useful rule of thumb to remember is that
whe n skip sta tio ns are heard less than 500
miles away on 10 meters. the chances are very
good tha t 6 nlners will also open in the sa me
general di rection.

The Eta Aquarids meteor shower ..hould in­
tersect the earth's atmosphere between May 4
and 6. This is a major meteor sho wer and it
should reach maximum intensity during the
afternoon of ~Iay 5, with a predicted hourly
meteor count in excess of 20. Chances are ex­
cellent for meteor-burst openings during the
period of the sho wer.

While there is genera lly littl e auroral activity
during ~I ay, some displays cou ld occur during
periods of radio storminess. Check the " last
Minute Forecast" at the beg inning of this col­
umn for those days that are likely to be " Belo w
No rmal" or " Disturbed" during M ay.

Sunspot Cycle
A smoot hed sunspo t number of 21 is fore­

ca .. t fo r this month, as the present sunspot
cycle continues to decline slowly towards a
m inimu m. We will have more up-to-date sun­
spot informat ion to report in nex t monht's
co lumn. 73. George, W3A SK

Il" .,,1
(.lI"' ..,,, } [Ji. /a"t'e Bel li·...." S tatio1ts ow...)

.;"·~.; II ~,;f;-; .;" ; :;(;-!JOll l.1f1n·Unn

200 eco 600 800 1000 t200 1400
Observed min imum sk ip d ista nce (milm

10.

j.,,
E 50
~
•
~ ..-j
"'"••&
w ,.

Fig . l - Chort desc ribing co rrelation between spo­
radic·f o penings on the 10 meter a ma teur bond
and p ou ib le 6-mete r o penings at the sa me time.
The exa mple shows a mi nimum ski p d isla nCe of
.400 miles observed on 10 meters; from the cha rt
6 meters should be open with skip grea ter tho n

900 miles.

V.H .F. Ionospheric Openings
Spo radic-E ionizati on should increase con­

siderably this month. anti some fa irly good 6
meter openings should be possible between ap­
proximately 1000 and 1400 miles. These o pen­
ings a re most likely to occur between 10 A.M.
a nd 2 I' .M. and between 6 and 10 P.M., local
dayligh t time. although the y can also occur a t
othe r times. During periods of int ense an d
wides p read spo ra dic -E io nizatio n, two -ho p
o penings conside rably beyond 1400 miles may
occasionally occur on 6 meters. an d ope nings
between approxi mately 1200 and 1400 miles
may be possible on 2 mete rs!

Here's a useful tip for predict ing 6 m eter
short-skip o penings from observat ion s made on
/ 0 meters. The geometry of propagation i'i ..uch
that as the skip dis tance decreases on /0 mf'lt'r~ .

the highest frequency that will be reflected by
sporad ic-E ionization is increasing. o y ob-erv­
ing the minimum skip heard on /0 nlf'lers. and
u..ing the relationshi p shown in fig. I. it ..hould
be possible to tell w hether or not 6 mf'ln s is
open . and over what distance.

For example. if the mi nimum skip heard on
10 meters in a south westerl y direction is ob­
se rved to be 400 miles ( It's the distance to the

'00



CO'S DIAL-A-PROP
For the lat est up to Ihe minute propaga­
tion foreca,ts and special co ntcs t pre­
d ictions call 5 16-883 -6223 any lime day
or night for a recorded message o n con­
ditons.

H o w T o U SE T ilE SIlO KT-SKIP CHA RTS
1. I n t h e Sh o rt-Sk ip Chart . t he p redicted t imes o f

openinits can be fou nd u nder the app ropriate d is­
t ance colu m n of n particu lAr "Ie t e r band (10 th rough
I fl O Met e rs). a s shew n in the le ft hAn,1 colu m n of
t he Chart. For t h e AIIl llka and H a w a i i Cha rts. t he
prl'dich..t timt'S o ( olwn in lnl are (ound under the
a p pro p r ia t t" ~It't t" r I.and colum n (t o th roueh 80
Ml't(' rll) fo r It TllIr t i('ular Rt'OJtraph icAI r ('Kion of t h e
eon tlnenta ! U RA. a s shown in the I,-.(t h and Nllu m n
o f t h e- Chart !!. A n - ind it-at fO!ll RO ~I ett>r o lwn in 2l'_
0PI' ni nllll on 11';0 ~l fOh' r11 Art' lik f-'Iy to occur- d urin R:
t hO!l'" ti m t'll wh e n RO ~I f'h'r 0 lwni nllll a r t> s hown w ith
a l' ro'''1f]<1lion i ru{pr o( (2). o r h iJtht' r .

2. Thf-' I'roloaoa tion i n rfp7 ill ttl t> number t h at n p·
'It'~ rll In ( ) art tor the tirne o( ear-h uredtcted 0 lwr .
in lo!_ O n t he ~hort - Sk i {l Cha rt. w h ere two n u m era ls
A rt' shown w it hin a Ilinlrl ,' " f-' t o ( part>nth p!f, ill. ttl r
fi rllt f\ 1' 1. li t'!l t o t h " IIhortt>r di"tanrt> for wh irh t he
(o r, '("f\ l< t ill rnnde, a nti t h ,· 1I.'("ontl to t he Jtrt'ntf>r di !l­
tn ne», T h e intl , · ~ in ,l i..a h'll th.· numlwr of Ja il"
.lu r inJt th t> m o nt h o n wh l..h th., opt'ni n R: ill ('XPf"("tM
to te k e pIAeo, Mil 101l0w II :

(-I) Opt'n in ll !!hou l. ' n..cur on m o re t han 22 dA)'1l
(:1) .. .. " " ,", wtot 'n 1-1 a n t! 2:? ,fa )'_
(2) .. " " ht> t w t-'t'n 7 a nd l:t da}-s
(I) .. •• " n n ],-Sl> t h a n 7 dal'''

Heft> r to t he " La t ~I i nut (' Fo reea at " at t he 1lt"l(i n.
n in R" o f this colum n (o r tbe a et ua ! datt'll on wh ich an
o " e n in ${ with n II Jl t'Ci(je pro{laRAt ion Index i!l Ji k t'I)'
to occur. an d t he si llnR I tJuAli t}· thAt can I... expected.

J . Times !'ihow n In t he C ha rts a re in the 24­
hou r system . where 00 is midn i~ht; 12 is noon ; 0 1 is
I ".M.: 13 is I P."' .. et c. On Ihe Short-Skip C h art
np propriate davliehr l im e is used a t the path mid­
pui /ll . F or example. on a ci rcuit between M a ine a nd
Florid a . the time shown wo uld be nor; o n a ci rcu it
betwee n ~ .Y. and T e xa s. the l ime a t the midpoint
would be ( "DT. etc T im es shown in th e H a .....ai i C ha rt
a rc in H ST. T o convert to dayl i ~hl t im e in o t her USA
timc lo ne s. filM J hours in me PDT zone ; 4 hours in
\I ST zone: .5 ho urs in COT zo ne: a nd 6 hours in EDT
lone . A ,M 10 hou rs 10 convert fr om Ji ST to GM T. For
ex a m ple. when it is 12 noo n in H o no lu lu . il is 15 or
.l P. M. in Los A ngeles ; I K o r 6 P.M. in w ashi n gton
D.C : and :!2 (; 11,1 ,. T im e shown in the A lask a C hart
is et ven in (j M r. T o co nvert to dayli gh t in ot her a reas
o f the U S A . subrracr 7 h ours in (h e PIlT zone . fl hou rs
in xrm rone• .5 h o urs in COT lone and 4 hou rs in F.or
w oe. For e xa m p le , at 20 GMT it is 16 o r 4 P. M. In
N .Y.C .

.1. Thr- Shnrt ·~k l " Ch n r t ill l ,ft s l'" unon :I t rans­
rntt ted po wer o f 75 wa tta c .w. or 300 watts p.e.rs. on
"i ,I.,l rn m l; T hl' AI RskJl un" 1I 11 .....aii Ch llr t !l a r e based
upon II t r l\nflm it t " r I'" WI' .' o f 2;;0 wa t t s r-w o r 1 kw
p.t·_p . on lIi ,I' ·],II ",1. A " i' lOl.· a n t en na 1\ tJuar ter­
\\'a vl·I,· n '-tt h II llOl'e '-troun ll ill allsu m t',1 fo r I nO a n ,f ~o

m l'l .. rl> , Il hlll(-WJlVt" II IIOV.' J,!1'o u n ,1 o n -1 0 Anll 2tl
m.·t.'rll, ltlll i a w llv ,·II 'nl-rt h Ill" ,,· .. '-t rou nd on 1" An,1
10 m l' t" I'!< _ Fu r t'at'h 10 ,Ih Ill'l in I\ IIO\,(> th t"st' n . f ..rp nce
1I,\' ,·lll, t h,' pro/on/m Ho" i,, " p,P' will in c rt'al>(> h y o ne
11'\' ..1: (or " a ('h 10,11. 10 1l1l. it w llllowt" r h y one 11'\' t"1.

;;. J' ro pn '-tllt io n ,IRtn co n l Rin f-'f1 in tht" Ch Arts h A!I
" . ... ·n 11l'I·pa n ...1 ( rflm 1'lIsi(' IIl1ln l'u Llisht"d h y the
I nllt itu t l' F or T t'I' ''Nlm m u n icnt io n Sc ien('t's o ( t h(>
U .S- I) t'p l . o ( Comml' r('t'. Bou ltl t' r. Colomrlo. !il0302_

May, 1975 59•CQ

0 1· ...; { 11 -- r l~_I : ' (I )
01;-0, (2) 19-20 (2)
OJ.'''!1 (~, 20-t:? (')
II!!_!I (2) 22·1\2 (I )
II -If; (3) O:?·/H (:1)
1j).1!l(.t1 O -t ·" ;('~l

19-20 (3) 05007 (1)
20·21 (2) 1!1-2/) (I)"
21 -00 (I) , :!().22 (2)-

22-<l2 (3)­
02· 0 01 (2 )­
04-<lS (I)-

•

O!I· U(I )
II-I" (2)
1"'-20 (I )

l:l-I j ( I )\\ l",t ... rn

I. 08·1 0 (l·2) 08·tO (:H ) oS-O!) (4-3) 08·09 (3-1)
to-ts (2-4) 10·1 :; (4-2 ) 09-10 (.1-:n 09· 10 (2-1)
19·21 (1.3 ) 1:;-17 (4-3) 10·1 5 (2-1) 10·17 (1·0)
2 1·23 (0-2) J7-19 (4) 1.",·17 (3 -1) 17·1 9 (2-1)
23·0S (0-1) 19-2 1 (3 -·1) l7- t !! ( .f-:~) 1!I·21 (4-3)

21-23 (2-3) 19·21 (4) 21-02 (4)
2a -OR (1 -2) 21·23 (3-1) 0 2·01 (3)

23·02 (2-4) O-HI> (2)
02·0 I (2-3 ) O" · OK (2-1)
oI-Ok (2)

sn OR· IO C-I) OIH O ( 1-1) Ok·f)!! (I) OR.09 (1·0)
to-t s (4-3) 10· 1f> (3-0) 09·10 (100) en-rs (0)
1.11 ·22 (H 1 ~·HI (:101) 100t l\ (II) 1M·20 (1-0)
22·00 (3' -1~ 1'1·20 (-1 ·2) lfi-1R (1.0) ·'0.·... (3. '»- -- . -
OO-f)+} (2-3) so-on (I) is-eo (2·1) 22-02 (4·3)
oe-oe (:t .t) flO·OIl (a-I) 20·22 (4 -3) 02·01l (3· 2)

06·0R ( 1-3) 22·02 (.t) O~Ol'l (2-1)
02·0+; (1·:'1
t)f>-Oll (3-2)

ItiO (l".fl !) ( I -I) 0"-09 (J) us-on (1-0) 0'1·2 1 (0)
09· 10 (2-4}) O!H!l (I'l) 0!1-21 (I'l) 21·/)1 (1)
II).IH (1-0) I fl -21 (1-0) 21 -2~ (1 ) 0 1-0 -1 (2)
1!l-21 (~.I) 2 1-23 (2-1) 23-0 1 (2-0 0 -1 -01'; (2-1 )
21-23 (1-2) 23·01 (3-2) Ol.() -I (:\-:n Ot>-O' (I)
2:1 -M (-1 -3) 0 1-0 1 (:1) 0 1-0. (2) 0.-0" (1-0)

• 0 -1 -0(, (3-2) 07-0'1 ( I)

ALAS KA
Openings Given In G M T #

,,, 1.; ,., 4" /111/
T o : '''''' '' rI' .\lrtr rll .1ld pr H .\1 , ter«
Ea !<lt ' r n ..... iI .\' i t 00-02 (I) X ii
USA 02-0 1 (2)

0,1-0;; ( I )
12-1-1 (I)

Cent nil v ./ 23-02 (I) 01 -0:\ (I) 0~-1 2 (I). ,
Ufi A 0:1 -0 .·, (2)

0.-,-1)1; ( I )
1:1- ].·, (1)

\\ 'I'Sh ' /"I1 X ii 00-02 (1) 00-02 (I) O"-Of} (I )
USA 02-0 I (2) 02-0 I (2) fJ !l-l l (2)

0-1 -0;, (1) II H I I; (:1) 1 1-1;, (I )
01,-07 (2) 11 -1:1 (I F
07 -0~ (I)
1,1-1:;(1)
1;,- \ " (2)
1"-2(' (1)

HAWAII
Openings Given In Hawaii ::m

Standard T ime •
,,, I .• ;/f/ lo f/ /"'''T n : .ll"' .·rlt .\lrI . rH .11 "1#' ,.,. .11, trrH

E lls lt' I' n X ii 12· 11 (I) l ll;_n .; (I ) 111-20 ( I )
US.\ 1 1-1+>(2 ) 10-11 (I) 20-2:1 (2 )

In-I" (I ) 11·ln(2) 2:1 -02 (I )
1n- I "I (:1 ) 21·2:1 (I ) "
1:-.-1!' (2)
11'-22 (I)

C,'nt ra l _\'11 12-1 '-' (I) Ol-Ot> (I ) W·20 (I )
US.-\ I '-,-IN (2) 0 t>·0!l (2) 20-2 1 (2)

1'.·20 (1 ) "~' ·I ,I (I) 2 1·01 {:11
1-t-lli (2) 01 ·02 (2)
H;-I, (:1 } 02·01(1 )
I,-HI {ll 2'1-21 (1)0
I !1_:!0 (:1) 2 1·0/) (2}0
20·21 l '~) 11'1-'1:1 ( I)"
21-0/) (I )

,., &-e ex plnnltt ion in " H ow T o Use S hort·Skip Chilrts"
in box al 1""Jdnn inJ( o( t hi~ column _
I nd i('lt tl,s I..·" t linw ("r kO :'ol " h ' r ol't·ninJ(". O p•.'n in JtsI o n InO ~1 eh'n< art· AIKO lik{·ly to O<'cu r durinJ( thost,
ti m .·s wh"n ",n :'oI d l' r op,'ninJl8 Ill''' show n wit h :I forl'_

('ns t r a t in J( o( (2), or h ir;fh t' r _
INott": T h t> AlAska u nd Jf a w n i i P rol lil lCa t io n Charts :I1"t"

intt'nt!,..1 (or d illt an('I' Dr,'a l ,'r than 1300 m il t"!< .
F or shol't t' r d i!!t1lnC'('ll, u~ the IJrl;'('t"(l inJt Short.
Skip P ropAKlltio n Chart.



• CL UBS
• FRAT ERN AL

ORGANI ZATIONS

• PROF ESSIONAL
ORGAN IZATIONS

• ACHIEVEMENT
AwA RDS

PLA: DES
TABLET
':\.'-JPIlIES

UNJ336& .••
S36.00

Honor clu b officers, contest winners, local
achievements. Denote memorial sta tio ns.
donated equipment.

Let us handle all you r award and trorhy
needs. International Bronze is one 0 the
nati on's foremost suppliers of custom
cast bronze and aluminum plaques, en­
graved plaques and trophies. write for our
i1 l u~ tra ted ca talogue, and price list.

INTER N" TIO:"l " L BRO!"llt: T" BtET CO!ol P" NY. lSC.
l>ep l . It I ~ O W"'I nnd SU~d New Y.... ..., NY 10 01 1
Pt",n ~ H2 ·QH -UU OUN TJlINT Y NIN TU n :AR

Keyer Module
$40

CIiSHAlmNI£

CQ Count" Chart
A two ColO', . • • U-sized count" chart is ..... i1•
• ble on posw, stoek .nd in lalle type 'or onl,
$1.25 plr cop, postpaid. Add,.ss requllt to:
CQ OX Country Chart" CQ W.,uine, 14 Yude,·
vent" Ave., Port W.shineton, N. Y. 11050.

ll'is new, Iow-oost.1Wo-<UlOe
keyer rraiJe has U S(JJf!eze or normaI l()t!O ..... ~ yet
draws less t-en one ma. •key down ! Attach a 9v tralSisO
battery and bget ii 'Has~ dash and $piCe met I (:I ies..
Use wrtl Bffl key lever crd 4 k) 15 'od:: source. W"*' or
cal for b1octue.(:n3)794-7234.Oeaief n:,.iries I'MIed.

ICOIImlOL SIGNAL CO-' 'I:i=~_.00'_.....

PI,OA
$30.30

MonllY I You ca n get top dollar s now for U.S.
surplus II ll1ctron ia. particular1y Collins. Write
or call now for y o ur btggltf than liver eoote.
Space Electronics Corp.• 76 Brooksidll Ave••
Upper Saddle Ri....r, N.J. 07458 1201 1327-7640.

Reeelver

$22.50

- --"_.._----'.---_.....--------------------_.....- ---

_.

- -- -
­._---
---------

---_.",--

Power
SupDly

WANTED
,.., 11I.'Y Su.p1UI ARC·518)( . ARC·9., ARC·102. ARC.
131 . ARC·134. 618T. S01A, T•• '"-C.,... '1. ARN·82.
ARN-83. 5 1R·8 A. 51¥ ·.A RK .i".'I. • 90T. CU1658.
CU1669 Ant.n... CoupI.". Also Conuol Heads for .bo....
ToP Doll•• ~d or T,.ct- for ,...... Kim 0 ... . W,it. or
pho...: BILL SLEP.1~·524·1519.

_L." . ...CTRO..I C S C O M PA.JII" Y
~ .o . 8 00 too. ouo. "'orU. C40<OI,n. 281.:1

Prom pt Ship,"~n,

RT-294A/ ARC-44
RECEIVER- ' ·TRANSMITTER

o-IIM f ... llircnft. ~c. .... "' f.~ R.... 0' 24.0
to 51 .• MH.I f .M. ....c. in 280 11'"_ ee--h T_
-n. ;" _0..IW. output 52 ottm loMI• • • to .011.
..... 0' ......0 • . 50 ....... " _ ..... _ 1...1 ......0• .
50 MW. ae.- 150 ohm. &00 olton II I I I. AIto.....,_
-.I • ~........ tor ....,.. .....-dul-'... or cw
.......~~ 21.5 VOC J A. 150 VOC • •
MA_. ]DO VOC • 125 IlIA. 71 V. 400 eye. for 810009.
IroducIft TubM: SI56IO, 7/!i11' , 4IYZ'9. JJ563IS 21
51t13. l/!ii&11, 11'5902. 1Il511Z. a. 11Mn. 50,.: ", •
14 • 5 11H

. PRICE - u-t. f .O.8.. $19 95
L...... Ohoo .,. •

Send enec:k or M.O. 'or 'ull Plym.nt with order
W,lgnt :171b-1. Slllpplng ell.rg" C.O.D.Addrnl.L
Dept. CQ. Ask 'or OUf Big FREE CATALOGU~t

' I '''' ~ • ~ I ~ , ; ] ~ ,.<,'. ,- , ,.. t·. " ;~c 0' ' •••• , .

'. ' II' l~ I"' <'" COCt . ~~ x s.,·" ., , . ,- ' ,-. ,. ,. -, l '

FAIR RADIO SALES
1016 I IU UKA "· 80. 1l0S ' LI M A . O HIO , H aOl

.~••••••••_ _ _ I

••.~
••••

G&G RADIO ELECTRONICS CONIr/,NY
4S.4 1""'a"fnSI l Df pt C ~,1 ' '' f .. Yo' k!oj y l OOO'212 ·2bJ-4bOS

RADIO RECEIVER R-9 /APN-4
A part of the LORAN Navigation System

Airborne navi gational equipment used to deter­
mine the geographic posit ion o f ai rcraft . Fre­
qu ency range. 1.6 to 3.3 megacycles and 7.58
to 11.75 megac:y(:les.
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I Say you saw it in CQ I
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with basic particulars on it. The photos show
the AN / ARC·44 transceiver and control head
as it was used typica lly in an Army L·1 9 "Bird­
dog" observation plane.

The design grew out of the Korean War,
wi th its demonstrated need fo r better ai r-to­
ground liaison equipment to coordinate close
air support. The result was a 29-tube trans­
ceiver. using the then-modern miniature and
subminiature tube types such as 5763, 5902.
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..-.-,- --_.- _.- . . .. . -A .......
A ro
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(A) shows front and rear views of the 56-327/
ARC-44 control panel. (B) The SB-329/AR rodio
signal dist ributio n ponel, front a nd rear views.
(C) Front a nd rear views of the RT.294("' )/ARC·
44 tra nsceive r and the MT·1268/AR mounting

bracket.

" 1502 Stonewall Rd.• Alexandria. ve. 22302

T HEAN/ARC·44 transceiver has been around
for quite a while. but has not been widely
known, probably because large quantities have
not been released by the Army. and many that
have come on the market have been snatched
up by foreign govern ments. One parts dealer
I am familiar with is re-manufacturing ARC-44
tuning units now. for overseas sale.

As time marches on, however, this 24-52
MHz frequency modulation set is becoming
more available from the usual dealer and gov­
ernment sources such as advertise in CQ.

This month's column will describe the unit

BY GORDON ELIOT WHITE*



Table I-Pin co nnections fo r the RT-294A/ARC­
44 transce ive r,

V-l sI o sc test
R- po wer ampl grid
T-lst lPA grid
IJ- sidestep osc,
F- + 27.5 volts d.c,
X-J.e. ground
K-n/ e
C-d.e. ground
D - + 300 vol ts d.c,
A - n /e

Pin Connections RT-294A/ ARC-44
Test Jack 1-9

V-1st limiter grid.
ree. : camer-on
on trans.

II-n / e
W-400 Hz to fan

motor
£-+ 150 Volts d.c,
i - ho ming test switch
S-second osc
L-discrim. load
,11- 1;2 discrim. load
.v -c-aud io input
P-aud io out put

Transceiver Jack 1'-/5

L- + 150 vol ts d .c. K-n/ e
C-rcceive r audio f)-n / e

outpu t Z- n /e
T- + 300 volts d.c . .II- homing relay
B-audio input from l1-whole ~1 Hz tuning

SII-329 /A R KK- whole ~IHz

contro l luning
£-n/e U _-whole ~I Hz
/I- aUdio ground tuning
A-J.e. gro und .II.II-whole ~IH z

F- + 27 .5 volt s d .c , tun in g.
Y-n / c "''''- whole ~1H z

S- + 27.5 volts d.c, turung
W- +27.5 volts d.c . CC- I / IOth ~ IH z

II-n / e tuning
R- n/ e DD-I IIOth ~I H z

I'- o / c tuning
X-27 volts 400 Hz £ E- I / IOth ~ I Hz

V-27 volts 400 liz tun ing
,v-n /e FF-I /I Oth ~IH z

tuning
IIH-I /I Oth ~IH z

tuning
A A-tran'i.rn it / rcc

relay
1J8-relransmit relay
I - f.m . squelch

5l:'l40. etc. The limited lifting ability of ':'lingle
engine P ipe r a nd Cessna spotting planes like
the L-1 9 indicated light weight-the ARC -44
transce iver itself weighs just 14 pou nds. qui te
light for its time.

T he ...e ts were la ter u ...ed in other close-su p­
po rt aircraft. on into the Viet Nam w ar. and
a re uccd br many foreig n military se rvices.

T he A RC-44 j.;, no w available from Fair
Rad io Co.. a t about $20. plu s $4 for the audio
control head . 1 do not sec the tuning head in
Fair'v la test ca ta log. but in b uying the ':'let. I
... t rongfy ...uggc... t trying to find the digita l con­
trol unit. S B-3 27 / A RC-44 a ... construction of a
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contro l would be a fair ly lengthy job.
Other dealers a ro und the co un try seem to

ha ve a t lea st m odest quantitie s of the units as
well.

The set consists o f th e transce ive r. w ith its
mount ing base. a dynamotor. DY-1 071AR. the
SII-327/ARC-44 tuning head . an SII-329/AR
dist ribution pane l. an SA-474 1AR switch as­
sembly. an AT-454/AR antenna. and. op­
tio na lly. a n A N I A Rr\ -3 1 homing an tenna and
control system .

The main unit. RT-294/ ARC -44. contains
the receive and transmit ci rcuitry. as would
seem obvious. T he S R-3 29 contains audio
amplifier .... headset and micro phone controls.
It u...cs five tube v, and draws B+ and filamen t
power from the power u nit.

The DY-107 is rated at 4.75 am ps a t 28
\'011\ and puts out 140 ma a t 150 volt ... d .c.. 125
rna at 300 volts. and '!..7 volts a.c . at 400 Hz.

T he AT-454 is a fiberglass whip about eigh t
feet long. wit h copper co nd uc to rs embedded in
it. A matching network mates it to the t rans­
ceivcrs 52 ohm outp ut.

For naviga t ing. the A RC-44 uses two 5 1 inch
di poles. switched in nhc A RA-3 1 un it. Th is is
probabl y no t m uch use to amateurs .

T he navigution (homing) syste m was. I "auld
sa y. rather quain t. A grou nd transm itt e r sends
O UI a steady carrier modula te d with 40n Hz
audio , T he aircraft receives that sign a l via the
ARA -31 dipol es mounted o n each s ide o f the
fu ...e luge. and the switc h ing unit o f th e ARA-31
keys th e s ignal from each a ntenna with a "U"
in mor-se ( ,,- ..- ..- ) for th e right side and " D"
t-.. -.. -.. ) fo r the lef t.

By tu rni ng toward the ... ide giv ing the ... t rongc r
vignal Iassuming th e f. m . characterist ic of th e
stro ng e r sig na l "ca ptu r ing" th e recei ver detec­
lion circuit s I the pi lot wou ld seck a po int w here
the ... ign;'ll , ba la nced , re ... ult ing in a combined
vtendy tone wh en he was headed either d irec t ly
toward the stat ion or di rectly away from it.

It wou ld seem like ly that reflec tions or o ther
propagation disturbances from the aircraft itse lf
might g ive ambiguou s information with the sys­
tem. but it wa... the he... t the Army had at the
lime. g iven the problems of setting u p naviga­
tion point ... in potentially ho... tile te rr ito ry.

Among other options in the A RC-..t..t system
was re-tran ...mi t . by which a signal could be
received from a distant point and automa tica ll y
re-sent on another frequency. greatly ex tend ing
the communication range available beyond the
reliable line-of-sigh t distance.

The transceiver provides 2S0 channels . spaced
at 100 k l i z intervals. Sensit ivity is rated <It o ne
microvolt or bette r for a signa l to noise plu s
noise ratio of 10 db. Transmitted out put in the
dash A model was rated at R watts, or 6 watts
in the - () se t. f.m . frequency devia tio n is 20
kHz.



The receiver is a double co nversio n superhet,
using a va riab le fi rst intermediate frequency o f
6.55-7.45 ~ I Hz. and a fixed second i.f. of 2.9875
~IHz. Bandwi th is rated at 75 kHz at 6 db
down. Audio o utput is 50 mw into 150 ohms.

T able I indica tes the transceiver plug pin
connections.

A door at the lower fron t of the transceiver
pack age gives access to test jacks fo r servicing
the unit.

T he book on the AN /A RC-44 is TAI- II-51 7.
It ...hould be available fro m Sam Consa lvo.
72IS Roanne Or.. Oxon Hill. M d. 20021. o r
Q uaker Electro nics. Hunlock Creek. Pa. . t 8621 .

•
Awards [from pUKe 561

LPN. NBB. NCE. NEG. NY!. POY. RS B.
XLF. XJI : HI9BFO.
N OTE-These three Award s a re o n very nice
parchment paper a nd in col ors. If a nyone
wou ld like a beaut ifu l. heavy parchment. in
co lo r. map of th e Dominican Republic showing
the cit ies. o utlines o f th e 9 call areas. size J3
inches by 15 inches-send 15 IRCs to HISLC.
P.O. Box 88 . Santo Dom ingo. Dom inican Re­
public and you will receive it by return air
mail.

No te s
In the USA-CA Honor Roll in January 1975

CQ. sor ry tha t a n error put K2Al\1N in Japan
as KA 2/'~IN-hopc he enjoyed his trip . If a ny­
thing should seem strange about m y February
and March colum ns it is because mail go t a b it
mixed up. pe rhaps by Uncle Sam and/or CQ
ma il room and co lum ns go t swapped .

If anyone has any questions regard ing Inde­
penden t C ities . Alaska Co unties/ Jud icia l Divi­
slo ns. m ay J refer you to my colu mn in CQ
October 1974.

Oh yes. in la te October 1974 via \VA2AM U
and Vp9 BY J rece ived a copy of the Ne w
Bermuda Award (even more beautiful than th e
previous o ne) but befo re J could use it I was
told to wait, th e rules were being changed
again. bu t so fa r-no new rules have a rr ived .

Ho pe you all ch eck. CO~TEST CALENDAR. by
Frank Anzalone. \VI \VY, each and every
mon th for data o n County Hunter Contests and
the many State QSO Par ties-great way to
catch needed Counties.

Also remem ber to write and tell m e, How
was you r month ? 73. Ed .. \V2GT.

Contest Calendar [from page 54J

the JA's will be found between 3793 and 380 2.
No n-Asians use prefixes for their multiplier. not
coun tr ies . Club sta tio ns are considered multi­
o perator . Each o pe rato r of a mul ti sta tio n will
give his age in the excha nge . KA contacts do not
count.

Logs must be received no later than Sept. 30th
for pho ne entries and N ov. 30 th for the c.w.
Logs go to: J.A.R.L. Contest Committee. P.O.
Box 377. To kyo Central. Japan . Include a IRe
and s.a.e. for co py of results.
Asian Country List: A4X. A5! . A6X. A7X.
A9X. AC3. AP. BY. BY. CR9. EP. HLlHM.
HS. HZI7Z. JA IJE/JFIJG/ JHIJ R. JOI . IT.
I Y. 005. S21. TA. UAlU K/UY/UW9-0. U06/
UK6C-0 ·K. UF6/U K6F-0 -Q-V. UG6/ U K6G.
UHS/U KS H. UIS /U K8A-G -I-L-0 -T-Z. UJ8 /
U KSJ-R. UL7 /U K7 . UJ- IS/U KSM·N. YS6
YSnl / 8Q6. YU. YU { A ndaman} , YU ( Lacca­
dive ), XU. XY/ 3WS. XW8. XZ. VA. YI. YK.
ZC4 / 5B4. IS9 {Spratly } 4W. 4X /4Z. 70 (S.
Yemen) 70 / YS9 K ( Karnaran l. 8Z4. 9K2. n 12.
9NI. 9YI .

Editor's Notes
T he Massachuset rs Amateur Radio w eek us­

ually in Ma y will no t be held this year. In its
place. ho wever. the re will be a M assachusetts
Bicent ennia l Act ivity. Since Massachu setts is
"Where It All Bega n" its qu ite fitt ing th at it be
celebrated in that sta te.

A special award i ~ be ing issued fo r co n tac ting
Mass. ama teurs dur ing the United States Bicen­
tennia l years. Janua ry I, 1975 to December 3 1,
1976.

You must meet ce rtain requireme n ts for th is
Award , th e sco r ing system bei ng based o n the
number of con tacts with Mass. am ateurs. Extra
points may be gained by working sta tions in
certain histo r ical ci ties and town s and o n certa in
ho lidays .

T his is something more appropriate in Ed .
Hopper 's department. C heck W2GT's Awards
Co lumn next month. In the meantime build up
your tota l o f Mass. co ntac ts .

73. for now. Frank. WIWY

QRP I{rom page 4 71
Part III . QST. Apri l. '73. p. 28 . T he series fo­
cuses o n vhf a mplifiers but principles a re
relevant to hf.
IA. Math iesen. " 100 w a tt s PE P Output with
Po wer Transistors." QST. Jan. '75. p. 34 . Uses
a pair o f 2N5942·<;. Details o n im pedance
transfo rmers using m iniatu re coax ins tead of
twisted pair wind ings .
:·S. C ha mbers. " High -Power So lid-State Linear
Po wer A mplifier:' hr. Aug. '74 . p. 6 . 320 wan
linea r but valuable for techniq ues o f para lleling
severa l transistors through the use of power­
splitt ing and power combining transfo rmers.
I;K. Shubert, " Lowpass Filters for Solid-Sta te
Linea rs." hr, March. '74. p. 38.
"W. Haywa rd, " Increased Po wer for the Solid.
State T ransm itte r," QST. May, '72, p. 19.
-See m y "Design Notes o n a Moderate Power
Sol id Slate Transmitter for 1.8 ~IHz:· CQ. N ov..
'72. p. 18: also . " Design Technique for So lid
State Ampl ifie rs" scheduled fo r QST this month
o r nex t.
III'. F ra nson. " How T o Use RF Po wer Transis­
tors," hr. J an., '70. p. 8. •
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Math's Notes Urom page 44]
typical output signal level = 2 volts pop
current at SV = 110 milliampe res
(NOTE: The 9SH90 will get warm during
no rmal operation) ,

w hen hooking tbis pre-scaler Into your exist­
ing frequency counter (as we did) or moun ting
it in a small minibox, be sure you connect the
input and o utput groun ds directly to the ground
braid. Also, it is a good idea to coil (around a
pencil ) the B+ wire to prevent r.f. from rid ing
on it. If the pre-scaler docs not work properly
for you be certa in that no wires are sho rting,
that the B+ value is between 4.7.5 - .5,2.5 volts,
and that your counter can handle the fas t rise
time output of the circuit. If no t, a 100 ohm
resistor and 10 pF capacitor can be connected
across th~ output as a roll off filter and will
solve that problem.

While not pretty by esthetic standards, the
unit works quite well and of th ree un its, one
reach ed 306 MHz, one 323 MHz, and the 3rd
290 MHz. The unit will also tr igger from your
1 watt 2 meter transceiver by putting an 18"
length of # 20 wire into the input BNC con­
nec tor as an antenna.

73, See you next month, WA2NDM,
A complete parts list follows :
4 .0 1 ~f 16V disc ceramics Sprague HY4 20 or

eqUIV.

1 .1 ~f 12V disc ceramics .37.5 " diem. max.
I .001 pf disc ceramics as small as possible.
I 4.7K 5% v.. watt carbon resistor
I 330 ohm v.. watt carbon resistor
I 680 ohm v.. watt carbon resistor
I 470 ohm v.. watt carbon resistor
2 selected values
I 2N4123 transistor
I 9.5 H90 DIP I.C. (Fairchild)
2 IN914 diodes
I 4.7 ph r.f. cho ke Nytronlcs WEE-4.7, Mill er

70F476A I
1 Ferrite bead-Amidon 43-101 or equiv.
J ONC Connector. VO 1094 /V
I I.C, Socket. Augat 316-AG.5D-R or Am­

phenol 02 1·2.501 1-162

Novice Urom page 39]
Holiday, Fla. 33589, reports that he had a
great time in the 197.5 Novice Roundup Con­
lest. No wonder! He worked four new Slates
and broke the l3-w.p.m. barrier. His next stop
is the FCC office to take his General class test.
Presion suggests a special award for all con­
testa nts in the NR who worked 40 meters only
- after they get out of the hospital . . . Speaking
of FCC offices, a fr iend who prefers not to be
identified by call letters recommends taking a
pair o f ea r plugs along when you visit the new
FCC examination room in Chicago. The room
has music piped into it, So the code machine
is turned way up in volume: 50 it can be heard
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over the music and the hub-bub in the room­
which is smaller than the old room. After you
stagger back after passing the code test, find
a chair in the back of the room. put your ear
plugs in. and start on the written exam.

Remember our monthly story. The NOVICE
SHACK is your column: 50 send your "News
And Views." photos, and suggestions of thi ngs
that you would like to see discussed to the
address on the fi rst page of the column, and we
will try to do the rest.

73, Herb, W9EGQ

JUP on F.M, Urom page 37]
3000
212.5 =1.41 radians.

Eyeball accuracy will be more than adequate
for all but the greatest nitpickers.

The same general tech niques can be used for
the setup of touchtone pads, PL encoders. and
by careful calibration of the horizonlal base­
line (frequency), voice modulat ion can be read
to within abou t half a kiloHertz deviation, a nd
the display will be a peak display with no
worries o f meter ba llistic considera tions. It can
be an excellent 1001 for showing why some
guys sou nd so poorly via the repeaters. because
the technique really displays vividly just how
far out in the frequency spectrum the voice
sidebands do extend. and why some of these
voice peaks seem to tum into square waves
as they pass through "the Machine"! Next
time a discussion of some of the charac­
teri stics of f.m. transmitters a nd receivers. and
a beginner's glossary of terms in use . Tune in
and learn 5Om~ new ones to snow the other
guys o n the repeaters. •

The HRO Receiver Urom page 2J]
form during the last years of World War II.

The OPF concept entailed two receivers. The
DPF-20J was a double conversion receiver
cove ring .550 kHz to 31.5 MHz (fig . 4 ). Very
stu rdy and rugged. the receiver provided full
bandspread on an easily-read slide- rule dial
for all h.f. amateur bands. A 6AK5 was used
in the r.f. stage for the ult imate in sensit ivity,
w eigbt o f the OPF·201 was an impressive 80
pounds. most of it being in the impressive.
rugged chassis and the sliding coil catacomb.

The second rece iver , the DPF·50J. was a
deluxe job, weighing in at 107 pounds! With
direct d ial calibration for the ham bands and
general coverage 10 4 1.5 MHz, the 501 was to
be the ultimate in receiver design (fig . 5 ).

But, wisely. Jim Millen recognized that
the receivers were obsole te before they were
even in production. Weight and a rugged chas­
sis were no longer required for stability. Spe­
cia l mechan ical filt ers obsoleted the concept
of the o riginal Lamb crystal fi lter. The product



de tector was now a t hand for s.s.b, reception.
And. most important, the cost of building
such a hand-crafted receiver had sky-rocketed,
and it seemed impractical, o r rash, to con­
tinue with the project. Regretfully, it was
shelved.

L'envoi
J im Millen has been in the " wireless" busi­

ness for 50 years. The Millen Co mpany con­
tinues. a lthough' a ll o f the pre-war competitors
o f years ago have long since disappeared. No
large communications company that made
amateur comm unication receivers pre-war is
in the business today! James Millen ran his
first advertisement in 1922 in Radio N ews.
Today-c-over fifty years later- if you look in
the advertising pages o f CQ. you will see an
advertisement for his present company ! CQ.
and the au thor of thi s artic le. salute a great
radio amateur and pioneer, Jim Millen. and
his famous HRO receiver, the fi rst modem
communication receiver! •

Announcements [from page 8 J
They will o pera te o n 40 meters, phone a nd cw :
20 meters, phone a nd cw; a nd 2 me te r FM. The
Novice Bands wi ll be kept act ive o n 40. Shows and
ex hib its wi ll be all day in Van Cor rland Park in
The Bron x.

• Trenton, Tennessee - The An n ual Humboldt
ARC Harnfest is Sunda y. May l St h at Shady Acres
City Par k , Tre nto n , T N. For info rma tio n, con tac t :
Hugh Ward law, WB4S LI, 2678 Co le Dr., Humboldt
TN 38 343.• Knoxville, Tennessee - The Radio
Amateu r Club o f Kno xvill e is pleased to anno unce
that it 's a nnual Grea ter Knoxv ille Ha mfest will be
he ld o n May 24t h an d 25t h 197 5. Ac tivit ies will be
lo cated in t he Jaco bs Build ing at Ch ilho wee Park,
Kno xville. Mo re info rmatio n for SAS E fr om WA4
BT K, 131 6 Kirb y Road., Knoxville , TN 3 791 9.
• Rochester, New York - T he FCC wi ll co nd uc t
ama teu r rad io exami nations at the Western New
Yor k Hamfest , in Rochester . NY, o n Sat urda y.
May 3 1st for Ge nera l and higher class licenses. Ex ­
aminat ions requiring a code test ( 13 or 20 wpm)
wi ll begin at 10 am. T hose not requiri ng a cod e
test (adva nced class) will begin at 1 pm. Applica tio ns
shou ld be submi tted with the $4.00 filin g fee no
later Ih an May 23rd to the FCC, Ro om 100 5 Cus­
to mhouse, Second and Chestnu t Sts. , Philadelphia.
PA 191 0 6.• Burlington_ Kentucky - The Kent uc ky
HA M-O-RAMA will ta ke place Sunday, J une I, a t
the Bo o ne County Fai rgrounds, Bur lingto n, Ken­
tuc ky. Loca ted 10 miles sout h o f Cinci nnat i, Ohio
nea r 1·75. Adva nce ti ckets, $ 1.50 , fo r informat ion.
contact: WA80GS, 638 1 Mullen Road , Cinc inna l i,
O H 45239. • Ogl£lsby, Illino is - T he S ta rved Roc k
Radio Club's annual lI amfest is June 1st at t he
Bureau County Fairgrounds in Princeton. A long
SASE is req uired for infor matio n a n/or advance
regislrat ion. w ri te, G.E. Keith W9M KSJW9QLZ.
R FD no. I, Box 171 , Oglesby, I L 6 1348. (81 5)
667-46 14. • Winfield, PA - The Twetvt h A n nual
Penn-Central Hamfest will be held by the Will iams-

•
port a nd Milton clubs o n Su nday , June 1st, 19 75

at the Union Township Volunteer Fire Co . grounds
o n route 15 in Winfield. PA. For more information ,
write, West Uranch Amateur Radio Association,
c/o Allan Owe n, WA 30WT. 2901 Highland , Ave. ,
Montoursville , PA 17 754.

CQ Reviews Atlas [from page 27]
shou ld give out eventuall y, a simple repair or
replacement effort is a ll that is needed.

Inst ruction Manual
The inst ruct ion manual starts off well enough

with some general circuit description. hints for
mobile installation and then the basic sche­
matics, but PC board layouts and complete
parts numbering for replacement purposes are
lacking.

Accessory Items
Desk mounted co nsoles wh ich include a

built-in a .c. power supply and two types of
mobile mounts are available (one a completely
plug-in affair and the other a support bracket
with manual plug-in o f exte rnal cables) .

The MT-I mobile wh ip matching transfo rmer
is also availa ble. Other accessories still to be
produced are an accesso ry v.f.o., a semi-break
in keyer/monitor uni t and possibly a c.w. filter.

Summary
The 21 0 or 2 15 is not a transceiver loaded

with frill s but its basic performance is very
good to outstanding. It is definitely s.s.b
o rient ed for the mobile amateur bUI there is
no reason why it could not be adapted to be­
come the heart of a home station also for
both s.s.b. and c.w. For portable operation with
a nic-cad battery pack it opens up possibilities
for portable o pera tion about which one carr
only specula te . The frills that are missing can
be added if one is a bit handy with circuit work.

For instance. o ne could easily enough put in
digital fre quency readout via a preprogrammed
counte r since only one frequency conversion is
involved. Plenty of room exists if the dial drum
is removed. The disad vantage is that a TIL
counter will draw much more current than the
receiver alone and th is may restrict the versa­
tility of the transceiver for portable use. A c.w,
moni tor and VOX are easy to install or can be
used as external accesso ries. The restricted
coverage on some bands can be shifted to cover
desired portions of a band by retuning the in­
ternal v.f.o. Full coverage of any band can
be achieved by an externa l v.f.o . since only the
range of the inte rnal v.f .o. ( 350 kHz on most
bands) restricts individual band coverage. The
broad-band receiver /transmitter circuits fully
cover each band.

T he Atlas Models 2 10 and 215 are ava ilable
from dealers throughout the USA, and a re
manufactured domest ically by Atlas Radio Inc.,
490 Via Del Norte, Ocean side , CA 92054.
Either model costs $599. Power supply console
for 117 volt operation is $129. -W2EEY
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Phone Results SQ2BBO .. 36.828 2S2 24 " SM7ABL .. 10.890 71 19 " A.RT .. 1,537 36 10 19
SQ60 NS .. 28.980297 1. 66 MSACQ .. 8 .957 110 13 .. A31E .. 323 19 • 13

[from page 35 ) SQ8AOY •• 19.596 169 18 ,. M. OQE •• • .410 67 IZ 30 ..,.... 28 35.113 239 20 sa
SQSXM •• 15.750 135 21 " • :wt 1.388.3851.166 36119 A6HBU •• 7. 399 69 17 32

IJPRK .. 739 .968 10. 0 9831 9 SQIEOI •• 15.600 111 , ,. (Opr. SM3Pl) A6LAP •• 5.400 .8 18 27
I.GKM .. 648.333 1103 76 211 SQ7ETG •• 1I .31Z 135 14 " M7ACB •• 89.66 7 3U J2 'I A4ceo •• 3. 740 37 16 28
IC80AG .. 2.6.3 40 67962 164 SQ7ASl •• 9 .0 16 99.' " M6BGG •• 75.1S2 34128 60 A3QBG •• 3.382 3913 "ISMYN .. 210.632 61551 169 SQ60 MJ •• 7,200 128 10 as L70" •• 34 . 314 23. 23 " A6HYl •• 1.530 19 11 .,
UGRI; .. 158 . 760 319 58 158 SPSARP •• 7.040 66 •• 39 (0 • . SM7CU'() 'OXAL •• L U 9 21 10 13
14CSP •• 63.623 208 42 101 SP9AYl •• 3.744 102 1 " M30SP •• 32. 184 284 22 50 A3'AA •• 350 •2 • •
120 MK •• 53 .340 259 33 " SP"," •• 1,525 51 1 •• M8TW •• 10 .206 138 13 •• AlAH. •• 33. 11 1 •
IIW II •• 11.619 8924 50 _.u 1 '."'1 161 • " M.ruC •• ." es s ., 0"" 21 27, 170 340 14 "I48MJ 28 u.'" 234 23 " SP90 H •• 2. 523 83 s " 6C!<U 1110,922 5JI 32 JOI w3RR •• 19.1 36225 14 50
I.PGO •• 27.090 19. 20 SP5C.. 3.' )].649 298 , .. M"" 3.' 35.12t 453 13 " A6BY •• 18.848 201 18 ..66
13B'fT •• 15. 189 125 18 .. SP5KCT •• 16.146 326 • .. Swiuf>r·.nd A6RB .. 135 s 3 3
12ARt .. 7.155 85 13 32 fOpr SP~LA) • 1.00 5121 as 14 101 ,520 478 29 ,.
I1EFC .. 6 .164 1413 33 SPlllIGI .. 12. 452 232 1 31 2. 10,111 60 20 59 W3CX .. 30.18920.25 "II MDQ .. 3 ,22. . 6 11 20 SQ6TQ .. 10.277 2. 8 • 31 W . I..... A3G N .. 21.840 22. 18 sa
ImL 21 111.124 312 28 " SQ6Ar o .. 4,3.0111 • " W3SLA • 53.06330'36 lU A6RD .. 11.868 258 • as
14DVT .. 69 .024 21526 ,. SP6DYD .. 3,339 104 • " WlCHC 28 1••2..8 212 13 " W6 LC .. 1,00. " I' 30
13rGX .. 62 .100 30021 ,. SP IEIC .. 1.2.8 " W. CYD 28 59' as s J2 A3BI .. 6.• 80 19 14 ••• 20
I3AWK .. 41 , 151 2.02. " SP9HRP .. 615 .. 2 13 W"DliS 21 26, 122204 11 51 W31N .. 1,284 1111 15
15BPO 14 551,040 1416 36 156 Porlu lI: . 1 W. BLE 3.' 31.146 ..02 11 ss A6LWI .. 1.280 36 , 16
14GAD .. 391 ,960 1271 36 J28 CT1BY • 36,138 2.5 29 .. W3XNS 1.8 •• 18 • , A30 AQ 3.' 8,342 194 • as
II vo r .. 223.299 1131 32 91 CTIOW .. 32 .0.(6 149 21 11 YUII:" . ' Av ia AI ACQ .. L430 61 • ••.. CT11V 28 23.9.(4 154 20 U20B " 23.,260 510 10 190 W6FB .. 86. " s 1619SJK 89.82. 448 26 86 "lJGNX .. 85 .166 53023 CT1SH 14 140.105 652 22 UIUM .. 16 3,924 503 60 15. K3TAR ..

'" 22 , 10

" 85
II COB .. 11. 126 481 21 CTl QN 1 96' U3EI 28 36. 360 181 23 W6AJ .. 288 15 , 1011 .. , 17 18
13BBl 1 48, 300 ..60 18 .. R n um. n ia U2R KC .. 13,356 91 15 38 UkTai nf>
r51CN .. 3.552 10 . , 16 YQ6KAr ... 156.'32 S03 56 160 U2AOl 2. 92.'76 351 21 •• B5PS • 3,640 57 10 ,.
13MAU 3.' 46 ,588 530 12 " Y0 1VJ .. 43 .240 299 23 91 uarxt I< 1.365 "

, 2. B5VAl 28 13.124 97 18 .... 77 18 39L UIlf> mbour l Y0 5AFJ .. 36. 498 360 31 114 30Be 1 " .890 644 28 .. B510Y 7,581
B5GBY .. 6. 480 11 17 3.UI MK , l U22 125 22 59 Y0 3AC .. 12 .3 76 9221182 UIElY .. 80.35253323 85
B5VAC .. 4 .485 se rs "LUGG .. 9.880 124 16 " Y031W/1' 28 10.aao 79 16 " U3 NBO/X .. 11.400 302 1 3. B5ABX .. 990 23 • I<N f>t hf>r1 And . Y02IJB 2. 20.22" 14918 .. U3TPM ..

10.070 1.9 , ..
I'IIAAS A 1"',012 425 ..6 138 YOaAHL .. 13,333 110 18 " um, ,., 2" , 168 423 10 "

B51Y •• 18,486 248 12 ""'M
.. 8, 134 120 12 J1PADUV .. 2.418 41 13 29 Y0 580 " 31 .3392119 11 60 UlTCO .. 5,985 166 , 30

PAQlAOC 21 4.410 66 12 30 Y07NA I< 11,136 161 20 .. B51DL 1 9.600 163 , 39
PAOVB I< 315 23 • 11 Y08AL ..

1.825 53 , ., ' >CA' 3.6 6 .615 162 1 28
USSR 50f .. 6,422 155 • "I'A8HII' ••• 5.200 249 • •• Y02ASJ .. 215 " • ,

B Yf>l... R u..... B5YBC .. 135 " 2 13
M . r lr.f>t R.d & ...Il.n<l DC , ' 1.162 356 40 121

OJ"'" ... 206,610 911 38 156 GM38Cl , 82,0 16285 « 121 C2Br ..
41.230 200 35 "N o.... y GM3SSB .. 16.642 13021 19 OCE AN IAem .. 2.841 53 10 29LA,"L A 102.02" 313 45 111 CM3BCV 2. 10."'0 I SO II " CZOAA 2. 8.115 '.20 es Au.lr. l ...

lA5JS 35 ,853256 25 86 GM3YOR .. 2 .518 17 11 20 1(210A 1 2.016 " • a
LAnG .. 33 .235268 18 " GM5AIW •• 36. 114211 21 .. C2AAX 3.6 6.600 195 , 28 'AR' , 14. 301 266 11 ..
LA50'

.. 27 .81621226 .. GMSAXY .. 1,920111 10 31 E.lnn'"
K3S"

.. 61.204211 36 11A2TAX 28 1.015 " • 11
tA I BA .. 11.699 10320 " GM4ASY I .' 2.244 130 3 " • DO •• 11.86411 2 21 31
LA IHI .. 2,3.6 Srily

A20E ,. 1.816 "
, .,.,." A 118.932 414 42 "It2FQ 14 27....20 961 34 106

LA 11.0 l H 13 • 11 If9 AKA .. 604.691 1.11 9161 210 R2QO .. 6 7.204 436 26 80 6Cl A 378.540 141 75 105
lA2D. 21 23.826 311 14 " 1T9lGY 3.' 66,360 699 II " K6AU .. 12.635 11420 "A211 .. 12 ,996 182 15 "LA'" 14 294.060 841 36 120 Spain R20W .. ... 19 , •• Bru nf> i

(Op<. L"' 5K G) "''' A 838 .950 1,.366 BO 249 R2MG 1 1',090 284 12 "
S5MC

1.A3UQ .. 30 ,186 2222 1 " £A30J .. 40 ,500 151 20 80 ... 1....t, 176 1.884 95 196A2MO .. 15."'. 2t1 11 ea
LAIrD .. 13.396 101 11 EI3NA 2. 18,280 ..63 23 SO,. A2HB .. ... 31 , ., F i j i
tA2CO .. 3.010 40 10 3J EA2JO .. .13,280 267 17 " 0200 A 364.67 2 1.055 so 18
L"4PO .. 71 . 18 • UUH 1 164.95261825 ,. A2Pl 3.' 9,282 213 1 as,

A2FU .. 1,244 223 , 30 F rf>n rh P " lvnf>. ia
LA9T ..

'" ., s . 2 SWf>df>n 0 80F A 190.198 597.9 13R2TAU .. 7.080 160 ,
"LA5HE 1 2.184 38 , 30 SMSCEU A 540 .640 982 14 236 LAlvi. 0 8CX .. 63 .711 33832 as

LAIRN .. 1<. . 2 • s SM3Bll " 203.232 534 5. 118 Q2GCN 3.' 21.010 401 • •• .SEE " 56,116 415 19 28
P"l .nd SM6FYl .. 111.• 8028463 151 Q2NU .. 3.500 118 ,

"
G il hf'rt h .

SQ5BB , 89 .413381 39 132 SM5 EE P " 112.700 518 38 123 Lith" ."i• RlAA A 1....820 418 59 11
S03GEM .. 34.028290 19 15 SM 11 0 .. 65.523313 32 107 P201; A 21".334 622 60 178 Guam
SOaAWP 33.060 221 25 89 SM7C MV .. 60 , 192 290 .2 110 UP2SA .. 148.21366235 134 G6JAR 14 116.448 100 30 66
SOI PBW .. 12. 508199 10 " SM10 MN .. 51.544 253 40 96 P2BAA .. 140 ,430 640.1 1.5 H a wa ii
OlKI2 .. 11.016 20311 " SM20 MU 24.477 10537 86 P2PT .. 48 ,413 321 24 95 KH 6RS
SP2GN8 .. 9 , 180 142 13 " SMIKU .. 20 . 140 15122 .. P2PD .. 1.276 32 8 21 A 3. 331.005 3.132 109 196
SP9DFH .. 7.0 1S 92 15 " SM1 EVM 11.1 3011 2 21 " P2BAS 2. 7,700 105 13 31 (Opr. W60QX)
SP IKHI 5.891 13. 1 36 SM7TV .. 10.560114 20 .. 1'2EA 3.' 21.100 396 • " H61GI
SP9CTW .. 4.4 00 10 13 " SM5BAX 9,842 9523 ,. P2PBW .. 4.454 121 ,

" ... 1,886,820 2.2M 102 193
SQ6 'YPI1 .. 2.028 35 11 28 SM5RE .. 1.239 86 19 38 P2PCH .. 4.175109 s " H61J .. 1,611.136 2,380 84143
SP9lAS ..

1.1'" " • 18 SMll8 0S 6. 114 6421 " P2PBM .. 135 16 2 , "611A
.. 19.82 5 112 28 31

SOJDOI 28 12,308 90 " " SM6COG .. 6.060 101 22 38 K . l in in lll: r . d H6HOG 28 3,030 31 . 2 18....... 21 24 ,794 16520 51 SM1 BGF .. 1.8!l6 .. , 23 ""e A 115.364 480 41144 H61GC 21 241, 166 1,096 23 51
SQ8~A I(

.. 2, 991 .(2 13 " SM5BHW 28 3.116 89 • 16 M...ldu ·... H6lCR .. 200.811 1.28<J 20 33
SP9 EHW .. 26< " 3 , SMOOS ..

'" " 1 .. U05AI' • 41.....026021 as H6GOW 14314,601 1.251 3212
SQUS •• 69 ,832 674 19 " SIIl6£OC 21 100.139 504 26 105 05O BO 28 2. 541 39 . 2 JI Ind........ ;a
SQ<CU .. 56 .581 401 22 12 SM~P

.. 23 .18,( 201 20 " R....i. 8'-'8' ~ 139.011 324 64 15
U.uNAA A 163,940 52345 " M a rilin . I.

USA QRM Ifrom par;:e 3/J uno" ... 141.140630 43 135 G6S1 A 1,421.251 2,209 12 149
U"'U Ao .. 103.53042246 124 N f'W Zf>. :. nd

P Y Re ..nd couldn ', $lOp .. . K JGJD, I bel;.eve tha I the resuns UWIBM .. 81.100 44138 107 lIf1lU
of Ihis conteu will demonst rate the inj LKt itt o f permitting UA3ST .. 58. 630326 34 96 ... 1.029,1 00 1.«281 110
DXpedit K>n contest station scores to ooo ni lowards c lu b UA3XP .. 54 .210 284 34 104 llAMM .. 205.691 428 59 114
award . . . W JKT. Thi.. was the first lime I' ve e ver u-.rd a beam UW3DH .. 45.175 119 31 101 L3GG .. 151.080 445 53 61
o n 7mlll phon_what il d ifference ! . , .W A6EPQ. Mo re opcra - UK30B G .. 43.900 291 29 11 LITB .. 22 .528 100 34 "tor COO"" )' Ihi s yea r than ever before ... WtiE Yr . U se a UA3TH .. 40 .1 72 221 30 ,. " AH 2. 22,728 32.. II 13
quota sY!i(em so e nd u rance: wOTkin ~ JA 's n Ol ~uch a (actor .. , UY3CS .. 22, 323 165 II .. ..... U 245, 952 689 JI "K 6QW. M y quad b lew down the day aflr, the contest , •. UV3r o .. 20,1 10 128 28 61 L2ACP .. 128 ,91 5 no 31 ..
I(f,QPH. N ei ghborhood in uproa r o ve r s te reo In terfere nce. UA 4DK .. 18,216 "" " U SO 1 55,056 210 24 60
W86!VH"·. O nl y hea rd o ne E uropean stat io n . . . W 6HXW. UA3n .. 11,360 155 21 59 W a t f> h land
The bi lllteS' th rill was II rum a nd coke when it was n ve l .•. UW3WZ .. 6,936 101 12 39 B4I1SE/KW6
W6A NH. Operato r courtesy better than usual . .. K 6PO. UA 3AAU .. 2,730 .65 10 32 14 120 ,540 544 28 "
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We"1I GUARANTEE
no other balun, at an y
price. has all these
features.

Sales and service from 172 offices in 65 countries .
l!lOl Paoe "' ,11 Roed . P. IO A.UG. ealo'oon.. 94JO.t
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HEWLETTIf; PACK ARD

temperature compensated crystal
oscilla to r ($100*) . Both ins truments are
backed by th e full HP guara ntee.
• Domestic USA pr ices onl y 02402

State

6.

7.

Phone

H•

I/ITU L

Zip

Name

City

o Please mail me complete information on your
new low-cost preci sion counters. (No sateeman
will ceu.I

o Please have a sales engineer telephone me.

Add ress '

IT'S WHAT's
IN SIDE

TH.Ar CO UNTSI

$450· 10 Hz to 225 MHz.
HP's 5382A Counte r. All th e features
of the 5381 to 225 MHz. Plus an eight
digit readout. Also, available w ith a

HP: THE STANDARD OF COMPARISON IN TEST EQUIPMENT

Professional caliber gear with the preci sion of a
seven digit LED readout a t a n unusually low price.
The HP 5381A features a high-stability intern al
time b ase. 25 mV sensitivity. a th ree-position
aUenuator switch. e xte rna l oscilla to r input a nd
ratio measurement ca pab ili ty . All packed in a
rugged me tal . dust-free case.

Know your frequency... precisely.

$275*10 Hz to 80 MHz.

TH E APPROVED LEADING HAM AND =:=i~l~~~cf~~~~~

"w~rATprBATUON"~$==1~~9~= -~
The proven balun 1. H ANDLES FULL 2 KW PEP AN D THEN SOME. Cu,,-:I' Ic:;' t',DUhOn

Broad-Banded 3 t o 40 Me. "l~;L._ - -_~

2. HELPS TVI PROBLEMS By Reduc ing Coax Line "'.... ... .........
Radiation

3. NOW ALL STAINLESS STEEL HARDWARE. 50239
Double Silve r Pla t ed

.. 4 . IMPROVES FIB RATIO By Reducing Coax Line
"lUL Plc k·Up

5. REPLACES CENTER INSULATOR. Withst ands
Antenna Pull o f Over 600 l bs .
BUILT.IN LIGHTNING ARRESTER. Protect s Balun
- Could Al so Save You r Valuable Gea r
BUILT·IN HANG·UP HOOK. Idea l Fo r Inverted
vees. Mu lti ·Band Anten nas . Dipoles, Beam and
Quads

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
OF THE U.S. ARMED FORCES, FAA. RCA, CIA, CANA·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAM S

THE WORLD OYER They're buUt to last

BIG SIGNALS DON'T JUST HAPPEN­
GIVE YOUR ANTENNA A BREAK

Co m e s in 2 models. 1:1 m a tches 50 or 75 ohm un­
balanc ed (coa x line) to 50 o r 75 ohm b alanced load.
4:1 mod el matches 50 or 7 5 ohm unba lanced (coa ..
line) to 200 or 300 oh m balanced load.

AVAIl A8tE AT AU tEADING DEAt ERS. IF NOT, ORDER DIRECT

MFRS. OF BALUNS
Tel : 607-369-2985

WITH
BUILT"IH

LIGHTNING
ARRESTER

UNADILLA RADIATION PRODUCTS

••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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UK6fAA

UK9ABA
UK9FER
UKllAAB
UK9 HA F
UKeMC

CE5GO
C£6EZ

Guyana
BRIG A 1.160.866 1332 87 206

Netherlanda Antill.,.
PJ2RR A 1,011,975 1.282 75 202

Peru
OA4PQ A 10,640 97 20 18
OA4A IW 14 314.375 866 31 94

T rinidad
9Y4YU A 2,522,532 2.331 96 276

Cl7BQ 28Ur63~9OK 362 20 40
el7B 14 967.050 2. 193 36 114
CX3BH 3.8 1.008 25 10 11

Venezuela

SOUTH AMERICA W4JVN/4 11 .310 69 29 49 DM25f 115,650 598 24 126 UKZ8AS 19Z.123 614 53 174
Argentina W5NOP 523,016551 101 275 DM2S0 29.340 314 17 73 UKZPAT 9,405 117 14 4]

lU8AJG WA5RTG 352,070431 90233 DM25H 28,866228 19 83 Europ"' lIn SSR
"1,&45,056 l.831 91 215 W5QKR 343,584469 85203 OMZ5E 21, 132323 19 65 UK6APA 2,921,6252699114 363

lU8FEU 28 488,488 1,584 25 7t WASDeN 124.530 250 58 152 OMZ5DDR 22.272248 19 68 UK6W 1,181,6061407 99 295
LUZOEK .. 20l.628 890 23 53 K5LlJ 10.293 52 27 46 Germany ( F R O) UKJ SAB 828,7091348 82236
LUZDNC " 3.888 54 9 15 W60NY 1,271,5861 283112242 OLBWU 2.207,161 2048 114379 UKJWAC 172. 718 678 43139
LU4M81 14 4fi ,019 226 'D ] 2 K6CQf 1.030.428 lI06 101 241 OK281 1.925.1311851 114413 UK4H BB 156.262 620 40 118
LUUDI 7 360 14 7 8 W6YRA 883,353 11 25 9 1 186 DUlJK 916,282 1705 86 248 UK4NAA 125.860402 46 109

Boliv;1I W6KG 390,166669 85118 Dl8DC 658.345803 85288 UK 3MAA 96 ,612582 45121
CP3BY/l 14 12,642 118 19 24 WB6KBK 386.904519 94188 OUlKL 655,200969 76239 UK3MAX 93,526593 25 16

Bruil W6BZE 225.888 404 74 134 DLflDX 605.052 1055 10224 UK 4LAC 56.910 366 22 68
PJ7AZQ A 786.464 1.19258 166 W681 P 149,124336 59113 DJ5fW 483,616 843 73 199 UK 3AAY 19.1 351 51 24 65
PY4Kl .. 498,304 752 63 166 W6BVN 108,580241 59 11 9 OUUB 441,4301010 16126 UK3GAA 9.882 125 12 42
PJ7ARM .. 298,500 669 38 112 W7VRO 294,273456 79164 DUlRCA 336.84 0 759 65215 UK3TAA 5.831 69 17 32
PYIFI " 186543 439 53 94 WIFR 21S,198416 64123 OJ9Y1 306,636563 61215 UK 3YAA 5.4 12 104 II 32
PY6SB .. 142'780 41040 81 WBCML 227,484 333 75192 Hunll ll ry UA3DAO 5,400 64 19 41
PY6AM .. 85'085251 44 75 WI LT 1.119.180 938 117 341 HG5A 1,045,662 1720 91 275 UK3QAV 2,046 62 8 25
PY2GNR .. 75'702295 38 73 W89NKH 319,507438 81202 HA9KOB 509.6521 256 15 222 UK6PAA 508 20 5 14
PYIJB .. 26' 623 122 33 46 KIIK U 429.900 511 83217 HA5KKB 215,264612 63209 Ukraine
PY4AKL .. 21' 560 7339 59 WlJ EEE 241.050 355 95165 HAVKLE 253,043 613 69 190 UK5J80 661,47610&2 72 205
PYlBQJ .. 4 484 28 16 22 WBlJrHH 110.320 233 60131 HA5KKC/ 2 226, 149143 57174 UK5EAQ 268.044735 47 187
PY3CKL " 2'640 59 8 8 KlIPVI 89.424203 62122 HA5KHH 178,992 716 45 153 UK5V"A 182.452578 53 153
PYlB DU .. 1:620 2013 17 KllilJR 32 , 4~ 1 11 7 38 75 HA5KAS 137,837497 451 58 UK51 CO 142. 486486 49 142

~~ig~ 2~116~2~:U~~~ ~i :~ YP2E 2.~20~9 11~a3079 86 247 ~~~~t~ UB:g~~g ~ ~ ~: ~~~~~ la~ a; 2g ~~
PTi MB N .. 14 960122 13 11 Bahllm... HA3KNA 101. 360393 471 34 UK5EDQ 2,784 65 8 24
PHARM 14 298;500 669 38 112 VP7BC 3,711.190 4412 105 281 HASKAJ 95 ,030442 42 128 UKSQ AA 2.250 53 9 21

PYIBAR :: 69 ,165276 29 58 '1EJHUN iJ"an~r" 926 94 239 ~~~~~~ :n~g ;~~ ~n~~ UK5QB E 612 20 6 12
PJ7BRU .. 1.416 21 8 16 C ~ R ' HA5KFN 50:250 289 30 95 SOUTH AMERICA
PYJAFa " 646 20 16 18 TI28EV 9:.a2201<"2088 73 147 1 I d Bru il
PY7AOR 561 II 8 9 . , ' . ' 50" ',"..." '7 ,'U PJ2CAS 6.959.5624495 130 191
PY1CPL " 45 5 2 1 Dominica n Repu bll<" E19GRC It ~ly.... .- PYlEMM 2.269,8 41 2549 81 220
PY2ELZ 7 29.920 191 15 40 HI8XAW 800,031 202657132 1452864 1913 90 278 Netherl llnda Antill.,.

~~~~H :: I ~; ~:: I ~~ ~ ; ~~ VP2GNB 5.0Wr.O
d;

070 102 342 n~~~ 1:052:9461650 69 237 PUA 262,209579 48113
PY3e GP " 4 080 44 13 21 Gua ntllnamo 148NR 523 035 921 70225 Urull:Ully
PY3CEM .. 1:408 21 11 II KG40S 473.1931505 47 100 12AT 495:216 951 75229 CV4C 4.959.4743911123 31S
" 'fl(H ' 8 "0' 5' ' 5 " Montaerrat r3AWW 275,094559 66 195 Multi-Qp., Multi-Xmtr

. , YP2MSU 551' ••• 5'39 n ' 50 'T U GPY2FUS .. 3,420 34 14 24 .......... . . . . eneVII NORTH AMERICA
PY2FZK .. 357 11 8 9 Pum o R>eo 4UIlTU 679.245 1161 70275 TIlK 68330205671 120 415
PY2FPZ .. 225 9 6 9 KP4AJ[ M 911.920 ~963 68 142 LU5',',m,bo" """'9 59 '79 W2PV 3:859:1852397 140 487

Chile T urk. <"£ ClIlCoa LXIRL •
A 77.062 27347 59 YP5WW 3.246.010391198272 Netherla nda W3GPE 3.091.770 1880 130 464

AF RICA PAfHBO 771 387 1282 83 306 W4 BVY 2.889.254 1945 127 420
28424.2 12 1501 2581 . . PUPT 29 '088 22421 80 WA810F 2.889, 048 1851 135 449

Ecuador Llbena N h ' I I d WB50Tl 2.559,972 1757 140 417
HC2n A 2.316.953 2.515 93 224 E12JC 2,820.840 2874100 230 GIJFJF ort236n99Sel0Sz 36 119 WIZM 2.491.0611783122407
HgCW .. 84,110 23953 77 ASIA N o;way M RJII 2.345.5761994 126 323
H BI 14 56.724 23526 61 J apan LUK 206.736 816 44133 W3FRY 1,985.404 12821 28420
nlBHI French G a :a na JAll AP 25.662 109 40 54 LAIH 107 632509 31 81 W3GM 1.568.6191072 121 412

Israel Poiand W60 GH " 1.365.210 1278 119 266
A 5,956,416 4.771106 326 4Z4HF 2. 148.072 2281 79 249 SPSPWK 670 080936 94 255 K4CG 1.212.200 1003 BO 330

Opr. F5QQ) 4Z4NV 118.828 342 36 86 SP6PZB 538:7491163 66213 WA 3ATX 734.135 695 103312
Lebanon SQ9KRT 183,340 764 48 170 W2LSX12 638.290 727 76248

005HC 4.606.5473375 109 364 SP3KGJ 172.806 809 33 133 W4USN 558.360 602 94 266
U.S.S.R. SP9KOD 53 086 355 27 100 YU EOC 477.500 917 73 177

A.iatic SP9PDF 41:496 363 16 88 W8GI O 398, 454 508 96222
4.033,0242810 129 383 SP9PDJ 32.264 244 28 81 K3UZY 396.116 459 83218

431 .800 769 45155 SQ9ZAF 19,656 251 14 64 W8N GO 380.975 462 85226
385.743 932 71 142 SP9PWT 15,925 231 14 51 WA3ATP 318,235 496 74 225
163,387 783 38 81 Portu lllIl W3BYX 371.478 466 81 222
94,620746 33 62 CT7£Q 2.100.384 2096 98 318 W3TV 347,807 489 75 194

Geon!;la Romania W3DHM 315.180 377 90219
95,550 375 24 67 Y03KAA 388,388 800 85223 W06I'DC 199.104 707 43 93

Ka u kh Y0 3KBC 179.683714 58 135 ASIA
UK7PAl 291.213678 52 127 Scotland 4

EUROPE GM31RC 63 in 8 461 19 109 lUU 3.968.844 3312 96332
4MSAW GM3PXK 17' 860 178 18 72 VU2C8£ 3,205,488 3090 128 339

A 6 428 946 4 741 112 194 Bel,;lu m S 'd UK9AAN 2.810.832 2200 127 369
YVIA QE 28 399.504 i ,605 23 61 g~~EQ :i:"m ~~; ~~ f~ SK20R 85'g

e563 1526 79 227 JA3YKC 522.795 708100 173
YV5AK .. 1.008 28 6 6 SM5AO E 617 '900 1018 89 281 JA2YEF 513,697 729 93 166
YV4T1 14579,020 1,518 28 102 Ll2KAO ~2~ ~la:~1146 7 U 145 SMe MC 296'208 642 65177 JA7YRR 426,760 746 87 148
YV IYC/5 .. 184.896 651 20 76 L"KLe SK1AQ 44 811225 36 81 JA6YTU 410.958 562 91 146
YV5EED " 56.610263 20 54 66,120 271 39113 S " ','51 " 9 '5 10' JA6YAP 61.992 217 43 65Czech.,.lovakia M78 DA

M ulti Operator OK2KOS 1.002,996 1309 103 341 Wal.,. EUROPE
S ingle Transmitter OK3KAG 270 336 702 64200 GW3UCB 3.534 190 4 15 OLI PG 4.280.214 3412 130 512

OK3KMY 214 880 494 69 203 YU I1;.,.lavia OH1AA 1,112,723 2202112377
U NIT E D ST ATES OKIKC I 154:428525 491 55 YUIBCO 2.398.348205711640 HB9H 1,616,2202403 93345

W2HPF 878. 217745 104 314 OK 3KGI 125,120500 40 144 YU 2COS 2.31 1.3112542109 32 OH 2AW 1,1 59,158 1635 99 330
WAl Bl V 665,575 631 99 296 OK3KAP 21,409 1Jot 27 52 YU3DJK 1.805.2001902105 36 GB3MCG J.I.16,832 1668 82 300
W2HH8 275.096 377 77 197 Enlllllnd YUIrNO 145,912 691 48 136 OLIn 252. 945 881 51 180
WMJO 2.440,1671569127420 G3WYX 2.288,551 2261 114377 YU4 EDV 27.472 202 26 7 SQ6PAZ 79,524 458 32 109
WA3EPT 393.225 464 85236 G3UBR 1.215.5001 576 91284 YU2CBM 22,680345 15 4 OCEANIA .
K3BW 199 ,350 327 67 158 G3RCV 871.168 1349 69 259 U.S.S.R.
K31VO 136,82 7 256 61146 G8JC 543 ,768983 59219 Byelo R uu ia KS6U 2.764.9103467 97186
W4FOA 1,217,920 1022 105 335 G3KMI 299,761 844 55 174 UK2WAf 249,100884 53 159 5W1AV 2.254,5203016 104 176
WB4BGY 484,050 509 92 258 GlE EO 44.608436 28 54 UK2LAH 52,900383 22 9 2UAA/C 639.2101271 75 120
W402f 437.884 568 87 234 Finland E atonia SOUTH AMERICA
W4M J/ 422.862511 82 216 OH4TN 125,100414 53 140 UK2RAA 429. 084 1017 62 19 Pl91R 19,469,094 10.043 142 519
WB4RUA / 4 370,260 524 89217 France Lat via lUZAfH 939,681 1171 83160
W40JD 207,024 344 641 24 F6KCK 451.820 1144 55150 UK2G02 171.647 579 5516
WB4HQE 85.536 207 52110 Germany (DD R) Lithuania "Commilee Member, Inelir ible
WB4T£L 62.5 14 178 49 102 OM25K 1.009.360 1903 85 256 UK2PAF 416.702965 65221 for Aw.rd.



Our deep thanks to the followi ng PABGBY. PA.1fKSB, PADTV, SM5·
slltions who sent in check logs. FNB, SM5GA, SM6ZU, SM7BBV,

, and to those whose logs we sctte- SM70MT, SP5PTR, SP6AHQ, SP·
ited for checking purposes: 60B, SQI AGE, SQ5AMX, SQ5CKM,

SQ7COM, Y03JU, Y06VZ, YOB·
CTl MZ. OM2ARA, OM2CBB. OM· KAN , Y06·5836 , YUIOGH. YUI ·
2CJF. OM2ClG. OM2DEO, OM2· GMN, YU3WS/ X, VP2SG. Dl8PG,
OGO DM2FEN OM 2FlN. OM2· PYIKZ. 0l60A, LA6PA, Zl 2BFR,
YU. · OM3VUH,' OM251. OM·EA· ON60U, OH2BH, l Ul FM, WI QBC,
7651/F, G4BRO, G6NK, IlWKW. WA4FEC, W2RSO, K6RT. K4KUC,
LA2IE, LA5XQ , LA6U, LA8KQ, W8KIT. W5EHY, WA9 KGO, Wi! ·
L.11KOP. OH IIG, OH2BMV, OH· MGI , W2BMK, W3RF, W4BAI,
30F OH80R OKlATO. OKITA. K8RWl, K6l0P. W9MVG. w9BPG,
OK2BCJ. OK2BKI, OK2SKU, OK· WB'SGV, KIGQV. W2GUK, OK1 ·
IAJJ, OKIFAF, OZ6QE. OZ7JZ, 15835, OM·EA.7651/ F. wlJUYl.

STATION OPERATORS
Multi-Operator, Single-Transminer

CT7EQ & CTlLN, CV4C: CX4CR, CXBBB H, CX1BBL. ex­
1AAC. CX9BT, CXZCL. OJ 5FW & OJ4GO, OK40V, DL3LU,
OL8RL. DJ9YI & DL9DY. OK201 & OK5WL. OK:"W M.
DLBDe & DLBAN, DLBCH, DLBCM. DLBFR, DLBHA. DL·
BOX: No list. DUJ'IB: DFlSR, OF2SR. OJ3SR, OJi"RQ,
OJ..6YI, DK2FY, W2FAO. DUUK: DJ 3AS. DK1DU, DK3ZE.
DK3ZF. DK7FL, DK8Z L. DK9FO. DFlFR, DF2FK. DU'KL:
DJ4PX, OJ90V. DK6NN, DK7NM, DLBNE. DLPRCA: DC2·
KB. DJlGX. DL2QB, OHBTP. DLSfWU: DJ4AX, OJBSW. OK·
4TP. DM25DDR: DM2CJJ, DMZDQD, DM2EQ H. DM25E:
DM2COE, DM4PEE, DM4 UEE. DM25F: DMZAB F, DM2­
AMF. OM3NKF. DM3YBF. DM25H: DM2DTH, DM 6TAH .
DM25K: DM2AYK, DM2CEK, DM2DUK. DM250: Cl ub.
EIBGRC: EI4CF & Club. EL2JC & EL2FT. F6KCK: F6BUG.
F6BKT. F5XM, F5YW. G3EEO: G3VK H, G3YTX, G3Z0W,
G4AKE, G4ASB, G4CMZ, GBGBU. GBIYZ, GBJDK. G3KMI:
G3WIF. G3YOZ. G3ZBU, G3ZYW. G4AMH, G4AM I. G4APA,
G4BJI. G4CBO, G4CEN, G4CIG. G3RCV: G3VLT, G3VLX,
G3XMD, G3ZAY, G4DCV. G40FI, GBGGP. G3UBR: G3ZZI,
G4BCH, G4BTY. G4CVN . G4CQO. GW3ZQN. G3WYX: G3·
HTA. G3RUV, G3RUX, G3TJW. G8JC: G3 RM F, G3TQD,
G3TOl. G4BXS, G4CXM, G3VDX. G3W FZ. GBASO, GBIXS.
GI3FFF: GI3BWM, GI3YOO, GI3lSC. GM3ZRC & GM3 LRG,
GM3LYI, GM3HZN. GM3XNJ. GM40GE. GM3PXK: GM3­
XVR, GM3KMG. GW3UCB: G3XZK. G3lLL. G4AJW. G4B RK,
G4BRT, G4BZO, G8DMJ, G8EPA. GBGSS. HA3KNA: HA3·
NA. HA3NU. HASKAI: Club. HA5KAS: HA5CE. H5·304.
HA5KFN: Club. HA5KHH: Club. HA5KKB: HA5LX & Club.
HASKKC/ 2: Club. HA7KLC: Club. HA7KLF: H-7013 . H·
7014, H·7045. HA7KLG: HA7MC. H·7031, H·7033. HA9·
KOB: HA9 RB , HA9RU. Peter. HA9KPU Club. HAgKLE:
HA0LM, HA0LZ. HA0MJ. HA"·543. HG5A: HA50 B. HA5FM.
H A5 HO, HA5MK, HA6NN. HI8XAW & HIBXFO. IlDSG &
IlANF, IlGJC, IlPCT, IlVVZ, IlUW. IlMOL & Il MOL.
12AT & 12BJS. 120 BS. IZLPA. 12TIG. 12TUJ. 13AWW &
13XFV. 14BNR & 14 1JY. KG40S & KG4LH. KP4AXM: K10TI,
W8KYR, WB4ZWK. 3 SWLs. tAlK: LA4CQ. LASKO, LA70S.
LA9UO.tAIH: LA6GES, LA4KQ. LA4PQ, LA4 NL. LZ2KAD:
Club. LZ2KLC: Club. OD5HC & OH2MM , OH ZSB. OH4TM
& OH400. OK1KCI: OKlOK, OK1AM I. OKlAVO, OK1EJ.
OKllL. OK2KOS: OK2HZ, OK2RZ, OK2SFS. OK2SIR.
OK3KAG: OK3CIR. OK3YBD. OK3ZFM. OK3KAP: OK3CG I.
OK3TFN. OK3KGI: OK3CFA. OK3TAV, OK3·7555. OK3·
KMY: OK3CM, OK3LU. ON5GQ & ON5TR. ON5JE & ON ­
5CY, ON5UQ. PABHBO & PA·1555. PIlPT: Club. PJ3A:
PJ3IOP, PJ3AT, PJ3AJG, PJ3MV, PJ30 0 , PJ3AO. PY1·
EM M: PYlTC, PY1ZBJ, SM7FJY, F3TA. PY2GRO. PY2CAB
& PY2s. DYI , ELV, EGM, BU. SKIAQ: SM1CJ V & SM1CXE.
SK2 DR: SM2CEW, SM2CLY, SM2EKM. SM 5AOE & SM5·
CZl, SM6AGR. SM6BJI. SM7DBA & SM7ERU. SMOMC:
No List. SP3 KGJ: Club. SP5PWK: SP50 ZI. SP50ZJ. SP6­
PWT: Club. SP9KDD: Club. SP9PDF: Cl ub. SQ6PZB: SP6·
FAF, SP6FIH. SQ9lAF: SP9EWO. SP9 EYX. SQ9KRT: SP9·
ZW, SP9FKQ, SP9 HM F. SP9 PDJ: SP9BLF. SP9 FR, SP9KZ.
TI2BEV: K4lA, K4VW.UA3DAO & UA3DBC. UW310 . UK2·
BAS: UP2PAJ, UK2PAO. UK2GDZ: crub. UK2tAH: Club.
UK2PAF: UP2PAQ. UP2PAX, UP2·03B·225. UP2·03B·362,
UP2·038-609. UP2PAT: Club. UK2RAA: UR2RCN. UR2REZ,
UR2RJ, UR2RL. UK2WAF: UC2XT. UC2XW , VCZ·006·12 ,
UC2·006-60. UK3AAY: Club. UK3GAA: Club. UK3MAA:
Cl ub. UK3MAX: Club. UK3QAV: UA3QBJ, UA3-1 2 1·121 6.
UA3·121·715. UK3SAB: UA3SAl., UA3SAQ, UA3SAX. UK3.
TAA: Club. UK3WAC: Club. UK3YAA: Club . UK4HBB: UA4·
HBW. UA4HCV, UA4HCW. UK4tAC: Club. UK4NAA: Club.
UK5EAB: Club. UK5EAQ: Club. UK5EDQ: U85-060-900,
VB5·06O·901, UB5·060-913. UK5ICD: UB5.Q73-433. UB
5-073-820. U85-073·141 6. UK5ICS: UB5·073·577. UB
5·073- 1562. UB5·073·1 559 . UK5JBO: UB5JCC. UB5TM,
UT5LH. UK5QAA: UY5CZ. UB5.QG4-60B. U85·064·775.
UK5QBE: Club. UK5VAA: UB5VAC. UB5·066-32. UK6APA:
UA3XM. UA6A PW. UA6·1010B9. UK6LAZ: Club. UK6PAA:
UA6PAW. UA6-096227, UA6-096228. UK6FAA: A. Mer­
kutov, A. Tejmurazov, A. Shargorodsky UK7PAL: A. Lev-

renkov , Y. Loparev, G. Filatov UK9ABA: UA9ACN, UA9 BB,
UA9 BE UW9AF UW9 BC UA9ABA UK9FER: UA9 14005,
UA9 FA.i , UV9FN: UA9FAL: UA91402BO. UA9FBA UK9HAF:
V. Ko mzyuk. J . Oedyurin, A. Netaev UK0AA8: UAi)ABY,
UAD I 034lB. UAOl03344, UAfll03106. UA0 l 0340 UKDAA.C:
UAOACG. UA0ACN, UA0AAK VOEDC & VE3EOG. Y£3·
HUM: VE3KZ. VElAL /3. VE3BVD. VE3CHZ. VP2E: W4:
GSM , W3HNK. VP2GM B: W5MYA. W 5TMN. VP2MSU.
WB4JEZ, WASJMK, WB5IZN . VP5WW: WB4EYX, W40RT,
W4 SME, WA4SGF, WA4DRU. VP7BC & W4EPD. K4SH B.
WB4TAF WB4PQB, WA4SVO, W B4GWL W2HHB & W2­
RHE. W2HPF & WA2BCK, WA2MBP. WB2LCC. WB2 FNS.
WA3RGW. WA2BlV & W2HEU. W2HM H. W3WJD & WA3·
LRO. K3BW & K3J LK. K31VO & Larry, Furg, B il l. WA3·
EPT & WB 2MZE WB2UZU. W4DJD & WA4GWN. W4FDA:
WA4UFW WB4iAE WB4UYD. W4JVN/4 & WS4UUE.
W4MII &·W B20 HS.· K5WTA, WN 6HFQ. W40lF & K40GZ.
W B4BGY & K6ETM . W84HQE & EI4AG. WB4RUA/4 &
W4VHP, WA4AKU, WA4FOU, WB4ABY, WB4BCL. WB4·
CTL. WB4TVU, WB4UFW, WB4VAF, WB4lBS, WB4ZHJ.
WB4TEL & WB4WIW. WSNOP & W5UOK, WSWQI , K5FVA.
W5QKR & W5LQN. WA5YMW. WBSGZR. WB 510F. K5UJ
& K5PFE. WASDCN & WA 5ZWC. WA5RTG & W 5DRW,
WA5SDT, R. Rogers. W6BIP & WA 6DJ I. W6BVN & WB6­
ZGL. W6BlE & W6AXX. W6KG & W6000. W60NV & WA·
9 UC E. W6YRA: K3lLA. WA6ABP. WA60PQ. WA6MSP,
WB6GJO. WB 6JAN , WB6NKO. WB6PXP, WB6ZPU, WA7·
DAC. K6CQF & VE30XV. WB6KBK & WA 6PGB. W7FR:
W7PHD. WA7TLK. WA7UOG. W7VRO & W70QM, W7EKM.
WA7ZWG. WBCNL & KBYYE . WABMOA. WA8MKU. WBB·
LUI , WBBRAZ. W9LT & K9TZH. K9UWA. WB9LHI. WB9·
N KH & WA9PBK. WeEEE: WB40EM, WB9FSL. WB0GOP,
WB01XI. KOKU & WB0EYS. WB0FGU. WB0JFJ. WB0LQC.
KOLIR & WBClKR. KBPVI & WBOLEX. WROFHH & K,0FLY,
KUHWE, K0LFF, WBOBPH. WBOIUO. WA0JKI. WROJGS.
WCPFR. V03KAA: Y09APJ . Y03FU. Y03AC. Y03KBC:
Y0 3YZ. Y03QK. YO:UE. YU IBCO: YU I NZV. YU1 PCF,
YU lOOO. YU 10BC. YU3EY. YU1·RS4 5B. YU3DJK: YU3BO,
YU3 CM . YU3EP. YU 3EZ. YU3TFB. YU3ZV. YU4EDV: Club.
YU2CDS. YU? RN E. YU ?RNC. YU?:RMN . KOS. YUlINO:
Club. YU2CBM: YU ZRTW. GURAN. 4U lITU: HB9AXK.
HB9AXY. HB9A7D. 4l4H F & 4X41L. 4Z41X. 4l4NV &
4Z4N PC, WN 3WFR.

Multi-O perator, Multi-Transmitter
DLOII: DJ2YE, OJ4TJ, OK8EY. Ol6RY. DLOPG: DJlFC,
DJ1FG. OJ9 I E. OJ9TQ. OK1FW. OK1HV, DK20X. DK2QL,
OK5KY , DLBOH. HB9H: HB9AEB, HB9AGC. HB9AIB.
HB9AJM , HB9ALM, HB9ALO, HB9ALX. HB9BAH, HB9·
BAL, HB9LG. HB9ZE. JA2YEF: JA2SAP, JA2SWH, JA2TCA,
JA2VHO, JH2BFT. JH21RH, JH2NTl, JAOTJT. JA3YKC:
JA2VUP, JA30DC, JA3REU. JA3RlN. JA3TRO. JH3FZB,
JH3GLP. J H3HB F, JH3L1J. J H3NYM. JR3WLK, JH3BNH,
JH3PLE, JR3PKG, JR3WBE, JA7VRR: JA7CEC, JA7CFB,
JA7CLN, JA7CLX. JA7CXV. JA6YTU: JA6AO, JA6AAB,
JA6BSM, JA6CTN, JA6ERR, JA6JVJ , JA6MDO. JA6MVU,
JA6PFl, JA6QET, JA6QW. JA6RLM. JA6RCB. JA6STS,
JA4RIT / 6. KS6EZ & KS6DH, KS6FD. WA6TJV. LU 2AFH &
LU8AGF, LUSACA. LU3BAT. OH 1AA: OH1LX. OH1NH.
OH 1N K. OH1SS, OH1 SW, OH1SY, OH1VJ. OH3NB. OH2·
AW: OH2BAD. OHZBBM . OH2BGA, OH2B IA, OH2B PN .
OH2 BR. OH2BS. OHZEO, OH2KA, OH 5XL. PJ9JR: K3EST.
W3lKH. WA3IAQ. W3AZD, W4WSF, W3 IN. W6UM . SQ&­
PAZ: SP6DVP, SP6FJG, SP6HEK. Tilt<: TI 2CAP, T I2CF,
TI 2J, T1 2SW, TI2WD, K6JGS. UK9AAN: UR2AR, UR2CW.
UA9AN, UA9AEN, UW9BY, UV9AB. UA9AAZ. UA9CBO.
VU2CBE: VU2BG. VU20X, VU 2FET, VU 2GOG. VU2HY,
VU2KBN, VU2KMK, VU2LE, VVU 2MKZ, VU2RKN, VUZ·
RVB , VU2SF, VU2T KR. VVU 2WY, 4S7AB. 4S7PB.
WllM & W1GQO, W1HFB, WA1LKX, WA2CLQ, WA2LQZ.
WB2HZH. W2LSX/2 & K?ZPP. WB2APO. WB2BYW. K2·
JQR, R. Hazen. T. Edens. W2PX & WA1ABW, WAIJYY, Kl·
OME. K1ZN D. WA2 AYC. WA2EAH. WB20EU. WB20HZ,
WB2SQN. W3BYX & WA3KRD, KJ OQF. W30HM & W3GL
W3FRY: K3 HTZ, K3 DZR, WA3NQX, WA3LNM. W3GM &
W3GLR, W3JSX. W3KFK. K3l0L. WA~.IY~ . W3GPE &
K3010 , K3WJV, WA3FFR, WA3GUL. W3TV & W3AOH,
W3APG, W3 VW. K3UlY & WA3JLT. WA3ATP & W3SS.
WA3ATX. & WA3GJZ, WA3GMS. WA3MPH. WA3Sli. W4·
BVV & W3BQ V, K3ZNV. WA3AMH, K4GKO, K4YF, WB4·
MRI. W4USN & W4DM . W4EZ. WA4J VO. WB6DPV. K4CK:
K3W UW, K4CFB. WB4FOT. WABRGJ. WBSOTX & WB5JA,
W5lSX/ HS4AGN. WA5QXD, WA5UCT, WB5AAR, WB5·
AO F, WB5EEE. W6DGH & W21WC, W6JPH. WB6lVC. W06­
POC: W6HQN, W60AT. W60WQ, W6PAA, W6RGG. WA6­
AHF, WB6AIN, WB60Sv. VE7AUA. W7RM & K7VPF. WS·
QQO, VE7ZZ. K7JCA, W7EXM, WA70TT, K7HTZ. WA7GWE.
W8~IO & WA3KCY. W8NGO & WBBR K. w 8CLR. WBONA.
WA8ZDF & W3GXF, WA3GJU, W8KFL, KBHLR, K810E,
WABOSE. WA8RWU . WABVMQ. WBSCKI. WBSFUO, WN8­
RIJ . ZL1AA/C: ZLlAJL, lllBKL. 4l4EU : 4X40 T. 4X4GV,
4X40Q. 4X4TB, 4X4YM , 4X4ZM, 4Z4BG, 4Z4MK. WAS·
UlZ. 5WIAV & SWIAU.
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FOR SALE: Old magazines and books R'J . N ov.
1934 , Dec. 1935. "Radio" M 4Igazin e oee, 1933
through D ec:. 1935. R'J /Radio lmerge iSSUe! Jan .
1936, no. 205 through March 19 42

1
no.26 Ino.

201 . M arch 1936 miSSing). B oo k s - 936 "Radio"
Antenna Handboo k (HaWkins, Smit h ) , 1936 " Rad io"
Handboo k (Jones). 193 1 Jones Radio Handboo k,
1938 "Rad,o" Hilndbook IJones) 4th ed. 19 ]1
"Radio" Handboo k (Smith St h ed. , 19 4 1 "Radio"
H.llndbook (Smith Dawley) IIh eel. hardcover.
Magazines and books as pa ckage. S60 .00 A.. b or­
hOff~1 K2 EEK, C Q Magazme, 14 Vanderventer Ave.
Port w ash ington, N Y 110 50 .

Ga8CUl ~Ga®[? 1
Adverthin, Rat es: Non-Commercial ads are 10
cents per word including abbreviations and ad­
dresS41'S. Commercia l and organization ads are
35 cen t s per word. Minimum ch ar ge SI .00 . No
ad (non-SUbscriber) will be printed unless ac­
companied by ruu remittance.
O osln, ~t. : The 15th day of the secOnd m on lh
preceding publication.
Becausetheadvet'tisersand equipment con t ai ned
in Ham Shop have not been investigated, the
Publisher of CQ cannot vouch for the merman­
diselisted therein. Direct all correspondence and
ad copy to: CQ Ham Shop, 14 Vande,...enter
A.,e•• Port Washington. New York 110$0.

MILLIAMPEAEMETEAS: 2 h " 0-100 cent er r.
ading mounted steel slan t ed case with line ..nd
test sw i t ches cord an d female jac k (line indicator)
S12.!»0 PPO. Female jack panels (aO jack s). new
in steel ca se 19" mounting S35 PPd_ CB GOO(lm.n
Co. Sou t h Shore Ori ..... Chicago. IL 6061!».

ROC HESTER, N Y - West ern N ew York H amfest
da te is Sat u rday , May a t st , at t he Monroe Cou n t y
Fa irgrounds. H o t el headquarters is the Rochester
Marriott. FCC exa ms at t he Ha mfest . Inf or m atio n ?
Wri t e : W NY Ha m fest , Box 1311. Rochester, N Y
14603 .

BUY-SELL-TRADE: Write for monthly m.iler.
Give name address. call letters. COm plete stock
o f m.jor brandS new and reconditioned eQuip­
ment. Call us for Best Deals. We buy C ollins, Drake
Swan. etc. SSB & FM. ASSOCIATED RADIO.
1 0 12 Conser , Ovet'land Park. KS 66 204 . (91])­
311 -590 1.

CRYSTAL PACKAGES w it h t he purchase of any
2 meter FM raetc. Write for our dea l o n the rig o f
your choice. Factory-authorized dealers for Collins,
Regency, Drake. rcom. Atlas, A lpha. Kenwood,
Tempo, Ten-Tee. Swan. Clegg. Cenave Standard,
SBE. Mid land. Hy-Gain, CushCraft. Mosley. Hustler
plus accessories. For the best deal around on HF Of
VHF gear. see u s first or see us last. but see u s be­
f ore y ou buY. Write Of call us today for our low
quote an d become one of the many happy and sat­
isfied c ust o mer s of Hoo sier Electronics, A.A. 25.
Box 40 3. T e"e Haute. IN 4110 2. (812) -194 .2 397.

WANTED: MFG instructions for ASM and setting
up a Hornet Tribandet' TB-500 or TB100 40 ft.
towet' c ra nk up o r tilting local if possible. Johnson
N avigoJtor m int cond i t io n o n ly. WI CDC. 4 3 Dover
Aoad. Manchester. CT 06040.

FOR SALE: WRR_2 Aec. p lu s spa re plug ins.
SASE for more inform.tion. Mr. Robet't Allen.
16 251 WOOdruff. Apt-20 . Bellflowet'. CA 90 706.

HEATHKIT: TV Alignment Generator model, TS4 ­
A. S90; Color Bar dot Genet'ator, no. CD-I. SIS.
LabOl'ar'lry OSCillOSC:Opej no. 10-30 , $125. Hea th­
kit slereotape recceee-, 15 . A ll like new and post­
paid. R. Christie. 172-12 Jamaica Ave. , Jam.ica.
NY 11432 .

Heath SB-IO, manual. Good condit ion. S45 /offer.
WOO 151 , 265 2 Golden, T o pek a, K S 6 6605 .

UNIT
L

Manufactured by AKAI for FI'leem Fbberts. a I~

ited quanbty of these uriqU8 solid stale co llbilla­
bon video & 4-track stereo recorder/reproducers is
avai lable at a never-before low pricel

Look at the features:

AUDIO - The tIlit is a standard stereo (..-tractl.)
recorder/playback unit featuring famous AKAI
qua~ty and re~abi~ty at 7-1/2 or 3-314 IPS. Somd
on sound, auto reverse play, auto slop. twin VU
meters , 4-digit col.f'ller and more.
VIDEO - 114 inctt video tape is threaded past
rotating video heads lor recording of! airorfroma
video camera. Separate audio and erase heads.

PLAYBACK - Through a vidoomonitoror asimple
modification to any B&WTV seuo provide instarn
pi cture and sound from your own recordings.

'44gB• EACH
QUANTITY DtSCOUNTS
2-4 units - $421.15 Mth
5 or moN - $399.95 eKh

AI accessories and service available. Recorders
are fully tested and guaranteed. Shipped freigtll
collect.
Send 55 for complete owner's manual, specs and
accessory price ~sl . (Refundable with recorder
order.) BankAmericard and Master O1arge ec­
ceotec
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THE ALL NEW
2 METER FM TRANSCEIVER

THE LOWEST INTERI\IOl) RECEIVER AND SPUR FREE TRANSMIT­
TER MAKES FOR REAL 2 METER PLEASURE.

208 Centervil le Rd . LnclSter. PI.
Toll hee sa les & services phone (8 00) 233-0250

In P8. call (717) 299-7 221 Icctlect}

O RDER
FACTORY
D IRECT &

SAVE!

FM-OX Amateur Net
$589.95

--SELECTS TRANSMITTER
POWER BETWEEN A BIG
30 + WATTS OR A COOL
I WATT FOR LOCAL USE

ILLUMINATED METER. SIGNAL
STRENGTH ON RECEIVE; RELATIVE
OUTPUT ON T RANSM IT

'--- SELECTS DIFFERENTIAL
BETWEEN RECEIVE AND
TRANSMIT FREQ. ~ 600KHz

AND SIMPLEX Isupplied)
PLUS PROVISION FOR THREE
ADDITIONAL SPREADS

LARGE, BRILLIANT LED
FREQUENCY READOUT
(6th digit ligh ts for 5KHz)

100KHz 10KHz
STEPS STEPS

'MH.
t EPS

_tf!:.f..:...tt _

SIMPLEX or REPEAT; MOBILE or BASE STATION - NOTHING WILL
EQUAL THE PERFORMANCE OF THE Fl\t-DX ! YOU WILL HEAR THE
WEAKEST ONES AND BE HEARD BY THE DISTANT ONES.

YOU HAVE THE ABILITY TO WORK SIMPLEX IN VAST OPEN SPACES
BETWEEN 144 and 146 MHz. THE Fl\t-DX DIGITAL SYNTHESIZER
LOCKS YOU ON F REQUENCY - RECEIVE and TRANSMIT - SIMPLEX
or REPEAT.

THRESHOLD AT .15o. TO
TIGHT SQUELCH AT 30• •

......,---_ ........
INSTANTLY DIAL UP ANY
RECEIVE FREQUENCY FROM
143.5 to 148.5MHz IN 5KHz STEPS l

--- -ADJUST VO LUME UP
TO A LOUD 1.5 WATTS

PHON E OUR
TOLL FREE

N UMBER
TODAY TO
ORDER OR

OBTAIN
MORE

DETAILS
ON T H IS

FABULOUS
1--- - - - - - - - - - - - - - "'" PERFORMER.



72 • CQ • May, 1975

REPAIAS: K6 B E.1415)-548 ·I U9 .

F O R SALE: EC5a Vacuum V ariab le 2 to 1 mmf.
Idea l for neutral izing cacf':CitOf', S\ 7 postpa id.

~.np:r~~:~,"'~0f'~2::s~niton~~t'~ir:5J.4 V and...•

F ANTASTI C P R I CES: 2 .5A·I000 V Diodes; H E P
lA, 4 11 1.0 0 . D iscounts: T est Equi pment , P,u ts l ist,
10 cents F& M Elec t ro n ic Distributors, Box 2 36 ,
Dept. A Maspet h, N Y 11 371 .

WA N TED FO R U SCASH- Bac k i n 195 1 r ne
Lionel T ra in Com pany m ade a small set o f toy
t rai ns speci fica lly designed for gi r ls. II ha d a p ink
locomoti ve and severa l o t her cars, al l in pas tel
sha des. T he set wasn' t very po pu la r, hen ce not t oo
man y so ld . H o w ever, I need thi s set f or my ccuec­
non, and am w i lling t o pay u p t o H OO cash f o r a
com ple te set i n m int con d ition. If you have th is
item please w r i t e : Dick Cowan, CQ MagaZine,
14 Vanderven ter A ve. , Port Was hingt on, N Y 11050 .

B IG 5 INCH d u al t race osci lloscope of t he p ro
t essio nal type u sed b y engineers. Mint condition.
Lavo ie La boratories no. 0s-62 B/UMS50 • S300 .
ppd. A. C h ristie, 112-1 2 Jamaica Ave., Jamaica
N Y 1 143 2 .

QSL CA R DS : 2 colo r 12 pt. 110SSY w h ite 50 0 f or
S1.00. 1000 for S12.00 . Over 00 desi gn s. Catalog
& sa m p les, 25 ce nts. Li le G Ui ll , Ru stbu rg, VA 24 5U.

H W-16 i n very go od con d i t ion. License ha s ex­
pir ed , w i l l sell reasonab le. B r ia n Cott le, 3306 Mar­
t ha Or. Co lu m b ia, M 0 65 20J.13 14 j 414·26 35 .

U R M ·25 10 Kc to 50 H z, U RM-2 6 4MHz to 405
M Hz an d T S41 9 900 to 2 100 MHz GC Sl 15 ea.
Sierra lo w freq. r ec zero to 155 Kc S75 GC. T 5-38 2 .
A Ud io osc. S75 G C. Bill W ill iams, P.O . Bo x 70 51 ,
N o rf o lk, V A 2 3509 .

QSLs. Second to none. Same day sel'vice. Samples
airma i led 50 cents. rnctuee your ca ll for free deca l.
Aay , K 7HLR, B o x 331 , Clearfield , Utah, 1 40 15.

CL E GG, SWAN , CUSHCRAFT at prices I dare not
publ iSh. Call o r w ri te WO N G S. Bob Smit h Electron­
,cs,1 226 9 t h Ave., North . Fo r t Oodgoe, I owa 5 050 1.
(515)5 76 -3 886 .

SUPEA H IGH GLOSS-AAISED PA INT ED !Q S L
Card s. FU ll cata log, sam p les: S1.00 . Ujon G ra phics
Bo x 4., East L ongmead o w , MA OI0 2a,

S R R C HAMFEST: June I , see Announcemen ts
sect ion " CQ" Send SA SE tor info. Write : G . E.
Ke ith· W9M KSf'N'} Q LZ, AFD I, Bo x 1 7 1, Oglessy
IL 6 134 1.

SE L L : Ro und Emblem KWM2 q multiplier, noise
blank er, $125 .00 . CPI Xtal Pack S160 .00 MPI,
D C Su pp ly, $15 .00 , KWM2A wit h p lug in relays
U 50 .0 0 , a D ELTAON DC su pp ly variable 0 -15
V olts and u p t o 10 Amps. only S65 .00 . Call Marty
(215 )114-6010 .

SA AOC Hawaiian Convention Holiday new cates,
July 17 -24 , 1975 . Deluxe rooms al l seven nights
Sherat on -Wai k i k i, H o n o lu lu. EX hib its Technical­
sessions, cocktail pa r ty and banquet. Limited num­
ber reserva tions on Western A irlines from Los
A ng eles and Oakland. Reservations available from
mid-west and east coast princ i pal cities. Travel
arrangements by Del Webb World Travel Company.
SAROC Las Vegas Hotel Saha ra . January 1 ·10 ,
Bou lder City, N evada 1 90 05.

H O W T O PA SS EXAMINATI ONS: S2 .00 Swank,
65 1 Q W ill abar , Washin gt on Court Ho u se, O H 4316 0

AUB BEA A D D R ESS STAMPS : F ree cata log : 45
type styles, Jackson 's. Box 443F, Frankl i n Par k, I L
60 1 3 1.

UNSCRAMBLE POLI C E CODE with DeCOders:
F i ts all scanners. Guaranteed t o work in your arN
or money baCk. Introductory o ff er, S34 .95 . List
S49 .9 5 . Dea lers write for Quantity prices: Oon's
Elec t r o n ic s. Box 21 5 , H ot Springs, Ark. 1 19 0 1.

WANT: New A D - 1 53 0 ; SELL: GA _ 18 Ideal for
Tou rists. Radio , WAOGYX, 1 107 N . Sc'ott no . 3
Belton, Missouri 64012 .

E.

ASBURY PARI(, NEW JERSEY onu. U.s.A-

TELREX

SYSTElIS
SINCE 1921

Also: Rctatcr-Selsyn-lndicator
Systems, Inverted-V-Kits.

"Baluns," Towers, "Bertha" Masts.
12.conductor Control Cable

_ - - -!.':and Co-ax. SEND FOR Pl -73

Antenna Systems

The design. craftsmanship and
t echn ical excellence of Tel rex -

Communicat ion Anfennas .

have made them the stanaard of
comparison throughout the worldl
Every Telrex antenna model is
engineered, precision machined,
tuned and matched, then calibrated
for easy and correct assembly at
your sit e for repetition of our
specificat ions without 'cut and
t ry' and endless experimentation.

"tk- _~"
with a " MATERIAL" dif ference!

with

" BEA M ED- POWER"

" BA LA NCED-PA TT ERN"

" PE RFECT·MATCH"

Professionally Engineered
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A smooth rhythmic feel-a
-sl ight but definite " break" ­
these are among the highly
desirable features that make
the operation of a Ten-Tec
keyer a delightful experi­
ence. The KR50 paddle sus­
pens ion employs ball
bearings and adjustable
electromagnetic forces to
achieve the unique "soft
touch " that means
smoother, more articulate
and relaxing asos for you.

Write for details.

TEN-TEe
INC OR P O RAT E D
S II:YI IUtYI LL I: . TI: ""U".U: S 7 • • 2
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WE'RE FIGHTING
INFLATION /--
NO PRICER~A.75

FOR FREQUENCY ~
STABILITY
Depend on JAN Crystals. Our large etock o f Quartz
crystal materials and components assures Fasl
Del ivery from us !

CRYSTAL SPECIALS
Frequency Standards

100 KHz (He 13JU) $4.50
1000 KHz (He 6IU) 4.50

Almost all CB sets. TR o r Aec $2.50
ICB Synthesizer Crystal on request)

Amateu r Band in FT·243 ea. $1.50
.. ... .... ... ... . 4/$5.00

eo·Meler $3.00 (l60-meter not a va u.j
Cry.'." 'or 2·M,'er. M. ri n. , Sc.nn.,•. • tc. S.nd
for C.I.log.
Fo r tat class mail, add 20" per crystal. Fo r Airmail,
add 25". Send chec k or money order. No dealers.
please.

·".. 50
Top-ot-the-llne iambic
squeeze keyer. Full
dit and dah memo­
ries, de teat ab l e .
Auto mat ic weight
correction vs speed .
Ove r-r ide to uch
sw itch and monitor
oscillator. 117 VAC or
6 to 14 VDC.

PRICE 110.00
PRICE $67.50

Same as KR5-A but
with built-in moni tor
osc illator and AC
power supply. Deco­
rater style case. 117
VAC or 6 to 14 VOC.

KR20-A

PRICE $38.50

KR5-A
Single paddle straight
keyer. Self-complet­
ing characters. Pr~

set weighting. Over­
ride touch switch.
Excellent " feel". 6 to
14 volts, DC.

Sp.ead The Word
An eye-catching bumper sticker encouraging
the man in the street to "Talk to the World­
Become A Ham Operator" is avai lable from
CQ fo r 25<- plus a legal-size s.a .s.e. Quantity
prices upon request . Write to : CQ. 14 Van­
derventer Av., POri Wa shington. NY 11050.

HW12, HW22, HW32 OWNERS

Conver t your ri g to a 5 ba nd ssa & CW trans­
ceiver. 8Q.4Q.2Q.. 15- 10 meter coverage. A l l other
speci fica tions re ma in the same. Complete con­
st ructio n manual $5.00 ppd.

A TT: Medium Power transceiver owners:
Exact Dupl icate o f y our AC p ower su pply·
in k i t toe m • o nly , 19.9 5 max imum cost.
O rd er C.O. D . - '102 5 deposit ... or sen d SOc
for further informat ion .

/( you encounter problems with Post Office
deliveries of any na ture please con tact the
proper au thorities in Washington, D. C.

DIME RADIO COMPANY
CQ MAGAZINE BO X A

14 V~nd.,..nt.rA.... Port Washington . LI , NV 11050.
PtIone : 212·657·4'$' Mon. thru Fri. , 12,' PM EST.

CALL 516-883-6223
FOR DIAL·A·PROP
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MAG A ZINES FOR SALE, CQf/ 3/QST/HAM RAD-
IO issu es at 10 cen ts each (plus Shipping) from
L oc kheed Ham Club, 28 14 Empire, Burbank, CA
9 15 0 4. Send list and check. Available issues and
an y refund due will be sent pr o m ptly ,

LOOKING FOR o ld Lionel trains. Interested on ly
in "0" gauge, excellent to like-new c o nd it ion. Prj.
mary interest i s lo comotives prior t o 1 9 5 2. but wil l
consider complete sets or more recent model s. Am
w ill ing t o buy o u tri ght f or cash o r swa p rad io gear
t o meet y our needs. Wr ite Dick Co wan, WA2 LRO,
c/ o CQ Magaz ine, or ca ll 516 /8 83-6 200.

NEW YORK CIT Y : Second Annua l H all o f Science
Rad io Club Auct ion Flea Market : Satu rday, Ju ne 1,
a t W orlds Fair GroundS, Flushing. L1. N o Sellers !
com m i ssion but J 0 h. fee on auct io n ed item s. Ad -
m ission. $2 .0 0 . Zoo. b oating, c hi ld r ens farm, art
and science m useu ms adjacent. F ield D ay go odies
galore. Bo x 1032 , Flushing. 11 352.

WANTED: CRYPTOGRAPHY manuals. bOOk~
devices. WN2 TSD, 17 Alfred Road, Merrick. N
11566 .

FOR SA LE : L o ts 0' good ies '0' Home Brew :
Ampl i fi er, Ask ;, I h ave i t. For Sale or t r ade,
H ome B r ew pa ir o f 2 50 t h ' s in pu sh - pull m ount.
ec i n 6'x19 " standar d rack. $15 .00 on t rade for
R.F. S ignal Generator. Jerr y Myers. WB6 RVH.
4464 1 2 1 st St. W _ Lanca ster, CA 93534.

WANTED : A n y o f these 3 o r 4 et. Quad for 2 0
or 20 -10 ; TB· I 0 0 0 or TB-4; U-lOO r ot or ct rt b o x ,
WA6GHH. 59 Art is Lan e, Oev ts CA 95 616 .

W A N TED : Earl y Battery o per ated radi os an d crys-
tal se ts o f the ea r ly 1920 ·s. Need not b e work i ng
State m odel and pr ice. McKenzie, 1200 W. E uclid
I nd ian o la , Io w a 5 0125 .

SELL: H ammarlund HQIOOAC GC rcvr . w /2 4 hr.
cto ck , $90. EICO 324 Sig. Gen. $1 5. Rolf Krog-
sta d

6
WAOZTU, 57 05 Jun iata St . , DU luth. MN .

558 4.

SELL: M odel HP-l 3 A Heathkit DC Po w er Supply.
Two Brand new model 1 3-124Mid land 2 w att , 3-
channel walkie-talkies. (701 ) 56 3 -46 54 . L. Kir sch .
emann , WAONZO, RR 2 Regen t, NO 58 6 5 0 .

COLLECTOR : Wants t o buy vacuum tubes wi t h
brass ba ses o r o t h er antiques. W9 LG H , 610 Mon-
roe Ave., R iver F orest, IL 60305 .

FOR SALE : HyGain 1 8 AVT/WB ver t ical , Heath,
HMI0 2-watt m eter (new) Drake TR-y, AC4, and
speak er con sotemob ue m ount ing bracket an d new
set (3) final s f or Drake . KOT VY, 6503 Lafayette
Raymond, IA 5 06 61 .

NEED Q UALITY C A B I N ET S & ELECTRON IC
PARTS

R
at rea sonable prices. Send y our catalog t o:

DI ME AD IO CO., CQ M agaz ine, B o x A, 14 V an-
derventer A ve., Port Wa shington, NY 1 10 50_

Did you kno w that su pplements to tho book.
"CQ YL," are available? They bring the book u p
t o date with Y L RL Offi cer s through 1973 and
the 6 th YLRL Convention, held at Long Beach in
May '1 2. If you have a copy o f "CQ YL" and wou ld
like t o add the new supplements (the pa~es are
"slotted" so they fit directly into the"C YL"
sp ira l backbone), drop a note w ith y our requ est to
author/publisher, WS RZJ, L o u i sa Sandop 441 1 -
11th St •• NW. Albuquerque. N M 87 107 . lease en-
close two 10 cent st am p s to cover cost of mail ing.
The one and only book about YLs i n ham rad io,
"CQ YL" co n tai ns 21 chapters. over 600 photo-
gra phs. brder y our autographed copy, o r a gift
cop y . fr om W5 RZJ, $3 .0 0 postpaid.

CQ Check-In
If you bought it through CQ tell u s. We

interested • reaction 10 a d -..e In your Ou<
vertisers: what d id yo u buy; from whom:
which ad or review prompted the purchase?
Please send us a QSL and let us know.
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PATENT
PENDING

with
Ill~ 1=I~••ltTM

for HAM RIGS & TAPE DECKS
ADJUSTS FROM 9W ·· 5W ' WI DE

TO 3W · · l W' HIGH

Protect Your Mobile Rig

Now your mobile FM set or stereo tape player can
be made absolutely bu rglar-proof with th is brand
new mobile mount ing sys tem. Made of c ase­
hardened steel, the AEI·LOCK comes complete with
heavy duty lock and all necessary hardware.
The REI· LOCK can be installed in less than half an
hour. requiring no tools other than a simple house­
hold hammer. Once installed. it woul d take many
hours for a burglar to cut through the REI-LOCK.
And the REI-LOCK costs only $1 3.95. You may ob­
tain the REI-LOCK direct trom the manufacturer.
All orders must be prepaid by check or money
order. Add $1 for postage and handling.

Distr ibutor Inquiries Invited

REIlAND MFG. CO, 13 Medley lone, Branford, Cl D6405

Your electronics buying guide
for precision made radio crystals
and electronic equipment.

INTERNATIONAL
CATALOG

l
-
oJ lj------

CQ. country Chart
A two color wall-sized country chart is avail­
.ble on posfer stock and in larle type for ani)'
$1.25 per copy postpa id• .Address request to:
CQ OX Country Chart. CQ Maruine, 14 Vander­
venter ave., Port washinrton. N. Y. 11050.

D~UUU· · · · · · · · · · · · · · · · · · · :
• •
• International Crystal mfg . co., inc. •
: 10 N. Lee, Oklahoma City, Okla . 73102 :

• •• •• NAME •
• •
• ADDRESS •• •
: CITY STATE ZIP :
••• • ••• • •••••••••••••••••••••••••••••••••••••••••
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FM YOUR GONSEr ADVERTISER'S INDEX

. Ne w ! P lug In mod ulator
puts. the Commun icator
trans,miller on FM.

. No mod if icat ion or
rewir ing on your Com ­
m Unicator . Just p lug in t o
rr uke jack dnd crystal
socke t .

_ Compact sell ( ,,"Iai ned
modulator measures 4" II

3"1(1 ' 1" .

lor yOur ( Iegg l'1'er ,
oN] , Al'r o lr on SOC.

Poly Comm 2. PC 62. J ",h,, ')on
Am c( o T X 62 or V H F 1) ATV Resea rch 7l

Andy Electronics, Inc. 37

Atlas Radio Inc. __

Barnes Associates Inc.• Arno ld _

Clegg

Control Signal Co.

Curtis Electro Devices, Inc. __

Genave _

e Wor ks wllh Com mun ica tor I. II. III , IV and
GC 105, .Jnd olhe r r igs lis ted .

e F M at a lenth the cos t of a new r ig .
• Frequency ad just for nett ing bu ilt in .
• S37.50 postpaid USA & Canada . Specify

transmitter model. Cal il . res idents add sa les
tal( . (HC6 /U crys.tal dnd 9 volt trans istor
battery not su pp l ied ,)

e Send for free descriptive brochure .

Emergency Beacon Corp. ( EBC ) __79

Fair Radio Sales 60

________16

G&:G Radio Electronics Co. 60

Hal Communications Corp ,

PALOMAR
ENGINEERS

BOX 455 . ESCONDIDO, CA 92025

Gregory Electronics Corp. .80

Greenlee Tool Co. 7.

2

Hamtronics .. . 17

Heath Company Cov. II . J

II cnry Radio .. .._. 11 , 12

II ewlett-Packard .. .._._.__ .._. .67

H y-G ain Electronics Corp . ._. ._._ 10, 13

Inte rnat ional Bronze T ablet Co., Inc. _ ._60

Wilson Electronics 51

Palomar Engineers _

Regency Electronics. Inc.

TPL Communicat ions. Inc. _ 74

U nad illa Radiation Products _ 67

Ten-Tee_ Inc. 44 73-

T etrex Communication Engineering
Laboratories _ 72

New-Trontcs Corporat ion ..._ 9

Millen. James. Mfg. Co.• Inc. _ 8

___76

----- ,
Reiland Mfg. Co. _ __7l

Slep Electronics __ 60

Space Electronics C o . 60

Midland In terna tio nal Corp . ....__14

Interna tional Crystal M fg. Co. .75

Jan C rysl aIs ..__. ._.. . .. ..__. 73

/

Put more
punch in your work.

With a Greenlee Chassis Punch you can punch
clean. true holes in seconds. Rou nd, squa re.
key o r D. In 16-ga. metal . hard rubber, plastic
or epoxy. Available at radio and electronics
part s d e a l e r s . W r it e for ca talog E- 73 0 .
Green lee Too l Co, 1764 Columbia Ave.• Rock­
ford . 1I 1. 61101.

GREENLEE TOOL CO

A Unit of Ex-Cell-OCorporation :E' 9: ,
Yaesu Musen USA, Inc. Cov. 111

76 • CO • May, 1975
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DUCTS IN ADS OR IN NEW PRODUCTS
SECTION ? The handy new Reader Service
Coupons below, if used properly. w ill get
this info rmat io n to you in the sh ortest time
possibl e. A coupon must be fill ed in for each
new product o r advert ised product o f inter­
es t. The name of manufacturer must be in­
cluded, as well as your name, add ress, etc.
We will forward these requests on the sa me
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11050.
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It's taken almost a year of planning, changing and improving, but the

EBC 144 Jr. is now being delivered to hundreds of hams across the country.

Compare the specs. You'll find that it does more than any other

May,1975 • CO • 79

i•

15A Rivcr Street
New Rochelle NY 10801

(914) 235-9400

EBC 144JR $599 .00

• Sensit ivity - .35 J.1 V for 12 dB sinad• .30JlV for
20 dB Quiet ing

. 20 watts output
e tntermodotatton, spurious and image 60 dB

min imum
.1 0 pole x tal filter
• Frequency stabilit y .00 1%
• S-meter and speaker built in.
erndecenoent selectable priority channel
. 12v. (no minal) operation .

Like Two Radios In One

synthesized two-meter rig on the market, and

does it better. Not only is the

EBC 144 Jr. the hottest receiver

another on B.

more fl exibility than other

A wh il e monitoring channel B. Consider the EBC 144 Jr. as yo~r next rig.

Write for your closest stocking dealer.

tranceivers in one. Set up

Choose one or the other at the flip of a switch. Priority mode allows you to work channel

one repeater on the A

costing more. It's like two

synthesized rigs, even those

Fully synthesized covering 145.5 to 148.5 MHz in
5 kHz increments. Standard or reve rse 600 kHz off­
sets up or down automaticall y. Sp it mode allows
totally independent receive and transmit frequen­
cies. Simplex operat ion avai lable on eith er channel
A or B.

on the market. it offers far

thumbwheels, and



249 Route 46, Saddle Brook, N. J . 07662
Phone: (201) 489-9000

.-------SEND FOR NEW 1975 CATALOG- - - - - - ....

GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

G.E. MASTR
Progress Line ER41 TYPE
Fully Solid State 132·150 MHz

. Complete Receiver Strips

Dual conversion, super heterodyne F.M. rece iver
for operation from 132-150 MHz. Narrow band.
Schematic Reprint available upon request with
pu rchase.

$75.

..

Porta-mobil
GE 4ET62A, 132-150 MHz

B watt, all sol id state, complete
transmitter strip.

GENERAL ELECTRIC

VOICE COMMANDER III
o Full Solid State FM Transmitter-Receiver
0 132-150 and 150-174 MHz /Size: 9.5 - x 5.3- x 1.7 -
• 1 watt output, .5 mlero-vclt sensitivity.

High performance, completely self-contained two-way
FM radio. Compact, lightweight, easily operated and
hand -carried. Housed in high-impact. 2-section case.
All external hardware polished stainless steel . Top
section has transmitter and receiver modules. built-in
mike and speaker, antenna, carrying handle, all
switches and controls. Bottom section has battery
power supply. Power connections to top section made
by plug and jack connection.

$128 Inc ludes rechargeable
n ickel c ad mium bat-

• lery pack and c harge r.

80 0 CO 0 May, 1975
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The radio.

Since its in troduct ion, the Yaesu FT-101 B T ransceiver has rev­
olut ionized amateur radio. Never before has so much quality ,
versati lity and value been assembled in one compact package.

Here's the rad io w ith just about every thing amateurs have
wanted : Power. Sensitivity . Rel iabil ity. Portabil i ty.

With 260 watts SSB PEP, plenty of punch on CW and AM ,
0.3 uV receiving sensit ivity , and 160 to 10 meters range. It 's a
grea t base stat ion - that's ready to go portable when you are.

Because it's Yaesu - wor ld leader in amateur rad io - you
know the FT-1 01 B is backed by a so lid warranty, a strong dealer
network and convenient serviceabili ty. The FT-1 01B Transceiver.
T he radi o. From the radio company. See your dealer or write
for ou r ca ta log. Yaesu Musen USA , lnc. , 7625 E. Rosecrans, No. 29,
Paramount , Calif . 90723.
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