


State of the Art•••

Heathkit 58-104

Whether you choose the 88 -104, or the HW­
104, you' re getting one of the finest Amateur
transce ivers you can buy at any price. And
because you build Ihem yourself, you get a
feel for the equipment you simply can't dup­
licate with ready-made units.

100% solid-state construction inc luding finals
.. . tota lly broadbanded ci rcuitry for instant
OSY without pre-selector, load or tune con­
trois ... switchable 100 watts/1 walt QuI . .. 0.6
p.V typical sensitivity . .. super-clean operation
thanks to reduced cross-mod and 1M disto r­
tion .. . specs that show what state-of-the-art
is all about . .. and styling second to none!

Reviews and arlicles in the ma jor Ama·
te ur magaz i ne s have consistenlly
praised the 104's because of their ad­
vanced circuitry, reliability and sheer
operating pleasure! If you're serious
about Amaleur radio, you owe it to
yourself to lind out more about the
104's_For complete descriplions and
specilicallons, order the new FREE
Healhkit catalog,

Heathkit HW-104
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The 58-104 offers true digi tal frequency read­
out with resolution to 100 Hz on all bands. and
complete freq uency coverage from 3.5 MHz
through 29.7 MHz without accessories.

Kit 58·104, Shpg. wt . 31 Ibs 669.95

The HW-104, for $130 less. br ings you the
same broadbanded ci rcuitry as the 88 -104,
but it has an easy-to-read circular tuning dial,
and 3.5 to 29.0 MHz coverage (to 29.7 MHz
available with HWA-104-1 accessory). It's one
of the best price /performance combinations
available in Amateur Radio today.

Kit HW·104, Shpg. wt. 31 Ibs 539.95



Station of the Art•••
The 58-104 with sophisticated station
accessories. Unquestionably, some of the
finest Amateur gear you can own.

• Please .end me my FREE Heathkit Catalog.

'"

Benlon Harbof,

Michigan "'022

OepL 12-14
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58·644 Remote YFO: For splil l ransmi!/receive on S8 ­
104. Not for HW· l 04 .
Kit $ 8·644, Shpg . wI. 10 Ibs 119.95

Fixed Station Power Supply. Fil s inside accessory
speakers of 58-104 and HW· l 04, 120/240 VAC, 60/50
Hz.
Kit HP·1144, Shpg. wt. 28 Ibs. .. ... ...•... . .• 89.95

SI.tlon Speakers: 5)( 7 ~ , 3.2 ohm speakers response­
tailored 10 SSB. With cable, connectors and cabinet.
KII 58-604, For 58-104 Shpg , wt. 8lbs. •. .... . 29.95
Kit HS-1661, For HW·l 04 Shpg. wt . S ibs , 19.95
Useful optio ns lor both lhe 58 · 104 and HW· l04.
SSA-1M·" Noise Blanker, Shpg. wt. 1 lb 28.95
SBA-l04·2, Mobi le Mount. Shpg. wt. 6 Ibs.••... 38.95
SBA-l04-3, 400 Hz CW Crystal Filter,
Shpg. wt. 1 lb.. ••••. . .•• •. ...•••••..•• . . . . 31.15

Schlumberger
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Clockwise from top:
5B-1G4 Transce iver :

5B·230 Conduction-Cooled Linear : 1200 PEP SSB:
1000 walls CW Irom less man 100 walls drive. Also 400
watts lor SSTV and ATTY.
Kit 5B·230, Shpg. wt. 40 Ibs. •• ... .. , 339.95

5B-614 51ation Mon itor : CAT indicates signal Quali ty.
Also AF envelope and Trapezoid displays. For SSB, CW
and AM 10 1 kW; 80-6 meters.
K it 5B-614, Shpg . wt. 17 Ibs........ ....•.. . 139.95

56-634 51alion Console: 24·hour clock. t n-mrnute 10
timer. AF wanme ter. SWA bridge, phone patch.
Kit 5B·634, Shpg. wt. 14 lbs.......••.. . ...•179.95

New Heathkit Catalog
Over 400 Easy·to·Bulld kits Inc lud ing
Amateur and SWL gear, testlnstrumenls,
automotive and marIne electronIcs, dlgl~

tal clock and weather monitors, stereo
hl-tl, color TV. Send for yours todayl



So much for only 56291

Kenwood's T8-520 is a solidly built.
superbly designed 88B transceiver
that has literally taken the amateur
world by storm. The value of its fea­
tures and specifications are obvious.
Less obvious, but just as important. is
the kind of quality that Kenwood
builds in. Hundreds of testimonials, in
w rit in g a nd on the air. attest to its
pe rformance and de pe nda b ili ty . You
probably have heard some of the
same glowing pra ise .
The T8·520 operate s SSB and CW on
80 through 10 meters and leatures
built-in AC and 12VDC power supply.
VOX. HIT, nois e b lanker. 2·position
ALC. and double split frequency con-
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trolled operation are only some of its
fine features.
Kenwood oUers accessories guaran­
teed to add to the pleasure of owning
the TS-520. The TV-502 tra n s verter
puts you on 2·meters the e a sy way.
(It's completely compatible with the
TS.520. ) Simply plug it in and you're
on the air. Two more units designed
to match the T8·520 are the VFO·520
external VFO and the model SP·520
external spe a ker. All with Kenwood.
quality built in.
A.,iI,bl,,, ' el ' cl Kenwood d.,I,., throughoullh. U.S.

Kmuml. . . ptJ«Klltr ill Ollto/ellf radio

8!l TRIO-KENWOOD
"'" COMMUNICATIONS INC.

11 6 East Alondra / Gardena, California 90248
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o\F RESPONSE 400 10 2'600 HI (-6 dB)
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DI MENSIONS: 13.1" Wx 5,9" H x 132" D
WEIGHT 35,21bs
SUGGESTED PRICE: $629 00

VFO-520

SP-520

TV-502
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POWf R AEQUIREMENT o\C 22OJI2OY, DC 12 ­
16V(II-.an:l woItaet 13 BV)

SEMI -CONDUCTOR f ET 5, Tran....... 15,

"""" WOIMf NSIONS: 6~" '11'.6" H. I)..... D
WEIGHT 11 5 11>1_
SUGGESTED PRICf: $2. 9 00

CW,520
500 HI CW Crystal f ,n..: $4 5,00
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SEEING IT LIKE IT IS
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Many of our customers then
are still our customers today•••

•

Back in 1958, on the

~
island of Okinawa,

KRiJI J im Fisk. KR6J F.
lL- " was operating h is

Dra ke Model l A
Receiver.

Today.
Jim Fisk,
W1DTY. is
operating his

Dra ke C-Line
stat ion at home

in New Hampshire.....

Long term stabil ity means more than just equ ipment performance.
(It also refers to peop le and companies) .

R. L. DRAKE CDMPANY I~1iIm1D~ 540 Richard si, Miamisbur~. Oh io 45342
Phone: ISI3} 866-2421 • Telu ; 288'{)17

~ See US at Day t on H amvention ~
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Elsewhere in this issue . in a le tter to
the editor, you may notice a reference
by a reader to the ARRL being our
"favorite nit -pickee. ' The phrase has a
rather nice ring to it and has given us
cause to ponder our feelings towards
ARRL.

Most certa inly . over the years,
ARRl has been a target of more ed it ­
orial comment by CO than has any
other pe rson, persons or events. It is for
this reason that we ofte n sustain crttt­
cism as be ing anti-AR RL.

The fact of the matter is that we are
neither " fo r" nor " against" ARRL.
What we are "fe r" is t he welfare of
Amateu r Rad io ; what we are " agai nst"
are things which we fee l are detrime nta l
t o our hobby . Now let 's be sure to draw
a clear d ist inction be tween our hobby,
Amateu r Radio. and our League.
(Yes, our League. I am a membe r, and
have been for most of my Amateur
career .) The two are not synony mous
despite the implica tion to the contrary.
Am ateur Rad io pre-dates the ARRL,
and while the League has been in­
strumental in the continuance of
Amateur Radio at t imes in the pre­
World War II era, I believe that certainly
since about the '30's Amateu r Radio has
been responsible for its own continued
existence, AR RL not withstand ing. The
service and crea t ive diversion which
Amateur Rad io provides have them­
selves justi fied our occupaney of size­
able port ions of the radio frequeney
spectrum. If this were not so , all the
ARR L's in creat ion could not ra tiona­
li ze our cont inued ex istence to the

FCC, let alone before the wo rld forum.
My point here is that wh ile ARR L has
he lped Amateur Rad io in some ways to
cont inue as an tntemetfonauv-recoa­
nized ho bby , it has been no more
instrumental in this con tinuance than
has the American Automobile Assoc­
iat ion been instrumenta l in the cont inu­
ance of automobile driving. No, the
modern history of Amateur Rad io needs
to be rewritten to show that the ARRL
has flourished because of Amateur
Rad io , not the other way around .

r am cont inually irri tated by the
arrogance of ARRL, but at the same
t ime I'm cont inually thankful for the
existence of a well-funded o rganization
of Amateurs which is capable of do ing
great things fo r its membe rship. Arro­
gance is an excusable vice. It is more
eas ily excusa ble when those who are
arrogant are also competently serving
our needs. We are told that ARR L is a
representative oemccrecv . which it
might actual ly be . But as we've seen
these past several yea rs in the ac vem­
ment of the United States, a repre­
sen tative democracy is not withou t its
failings. In ou r own ARRL, we do have
the right to elect our representatives:
our Directors and Vice Directors. We are
denied , however, the right to select by
ba llot, the people who hold far more
important roles in ARRL: the Head­
quarters Staff. Who selects the Head­
quar ters staff in Newington? I know I've
never been privileged to vote on a
Genera l Manager or Secreta ry. I've never
been given an opportuni ty to do some­
thing about tha t quagmire of arbitrary

nonsense, the DXCC countries list
cri ter ia, or DXCC's administration. I've
never heard of an ARRL member being
able to say, " I don't like the so and so
editing OST. Let's du mp him." No,
ARR L ex ists in two separate worlds .
One is the world out here where we
vote on directors who send us a le tter
every so often re-stati ng the party line,
and where we yawn over a ST once a
month . The other is the ARRL at 225
Main St reet in Newington, Connecticu t
which fo r all practica l purposes ex ists
by devine right , and does what it
pleases, the public be damned .

I can hear the fu riou s howls. " He's
doing it again. He 's attacking our
League r" As Ann Landers so qu aintly
puts it , wa ke up and sme ll the coffee.
It's not really your League and it hasn't
been fo r forty years. The real AR RL
belongs to Headquarte rs, and you ' re
picking up the tab.

Do you want your League back ? Do
you want it to work for you rather than
itse lf? Then start asking quest ions. And
sta rt demanding that your League do
more than pu blish a magazine and
books. Wayne Green in his amazingly­
early March 73 editoria l suggests a
5100,000 Amateu r Radio PR effo rt fi­
nanced by ARR L. Gads, Wayne, are you
mellowing that much ? $1 00,000 worth
of PR is Whistling into the wind . Ama­
teur Radio in the US is worth more than
a paultry hundred grand . If ever there
was a t ime to crack open the AR RL's
$893,555 piggy bank and invest in our
hobby, that time is now.

73, Dick, K2MGA
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The R·599D and the T-599D is the most versatile solid state receiver and transmitter combi­

nation on the ham bands . Thousands of "Twins" have proven themselves through daily use.

Everyth ing that made them the best remain ... only their appearance has c hanged .

..... i l.b...1 .-Ieet 11; ... ...00<1 d...... Ihroui!>ovllh . u.s.
Kmuw.l. . . fUI"t"$(1/1T ill 11",111c,,( (l1dij •

l5P.l TRIO-KENWOOD
~ COMMUNICATIONS INC.

11 6 East A londra / Gardena, Cail l ornia 90248
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We'll G UA RANTEE
no other balun, at any
price'. has all these

OROEI DU/Eer Ieatures.

Dept CQ UNADILLA, N.Y. 13849

u-s W HA.T'S
'NSIDE

THA.T COUNrSI

WITH
BU ILT·IN
lICH~ INC

ARRESnR

THE APPROVED LEADING HAM AN D '='ii§=~";ii"";',=",,;,,
COMMERCIAL BALU,;,N Tlt E WORLO TODAY. ;; ~

"W2 AU BALUN ::- $~12~9J5-- ». ~
The proven balun 1. HANDLE S FULL 2 KW PEP AND THEN SOME. ,,,' -; t,i::':"" on

n".. Broad-Banded 3 to 40 Me. " /.!:'l- - - -~1I!Wl
2. H ELPS TVl PROBLEMS By Reducing Coax. t jne ",.. ' ~ "'...

Rad,at.o n
3. NOW ALL STAI NLESS STEEL HARDWARE. 50239

Dou ble S Ilver Pla ted
4 . IMPROVES f I B RATIO By Redue inl Cou Li"e

P,ek -Uo
5. REPLACES CENTER INSULATOR. Withst an ds

"nlenna Pull of Ove, 600 lbs.
6. BUILT·IN LIGHTNI N G ARRESTER. Pr otects. B a lun

-Could Also Save You . Valua ble Gu,'
7. BUILT-IN HANG·UP HOOK. Idul For Inverted

vees. M ult i -Ba nd Antennas. Dipole" , B eam and
Ouads

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
OF THE U.S. ARMED fORCES. FAA, RCA, CIA, CANA·
DIAN DEFENSE DEPT. PLUS THOUSANDS Of HAMS
THE WORLD OYER They"... built to Inl

BIG SIGNALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A BREAK

Comu in 2 model• . 1:1 m ltche. 50 or 7 5 ohm un­
blll ince d (co.1A line) 10 50 or 75 oh m bllli nced 101d.
. :1 model m ltche. 50 or 75 o h,., unbllli nced (COI Il
line ) 10 200 or 300 ohm blliine ed 101d.

AVA /tA.tE Af AU t EAOING OEAt ElS. /~ NOr.

UNADILLA RADIATION PRODUCTS ~:'~S.60~'~6:'~~5NS

Our dersSay
Conventions

Ed ito r, CQ:
In response to your editorial in the

November issue of CO, I say - Right
Onl

Some of the people who run the
ARR L dominated affairs are t he most
arrogant , self.rightious b-c.-ds on the
face of th is earth! No wonder there are
so few coming into Ham Rad io fro m the
ranks o f CB'ers or anywhere else.

Dick Kelly , W6 BKY
Pa lo Alto , CA

Ed itor , CQ:
Regard ing your remarks in Novem­

ber CQ on the subject o f ARR L Ceo­
ventions you certainly do hear a second .

I think the ma in reason we go to
such events is to meet other hams, ex­
change experiences and renew old ac­
quaintances. The Hamfest is the ideal
vehicle for th is. A modest ad m issio n
charge , which could include an adequate

buffet lunc h o r dinner and a few door
prizes is always possible, if the members
o f the sponsering o rgan ization get it
together .

Wayne Ha le , WA6 LCW
Berkeley CA

Ed it or. CO :
Thank you for the k ind words about

the Rochester show in your November
Zero Bias column.

A little back patting is in order fo r
mysel f. The fo lks at Hambu rg (Buffalo)
st udied t he Rochester show carefu lly
and patterned the ir show aft er Roches­
ter. The o nly th ing I cannot understand
is it's na me . Who eve r heard of Hamburg
- - except McDonald's. Why not call it
Buffalo or something that people can
identify . The Rochester show is actually
held in He nr ietta, NY . T here is no way
we will call it the Henrietta Hamfest .

Speaking of names, the Rochester
show will indeed become an official
ARR L New York State Convention this
year. Nothing changes at the Fair·
grounds. Still the same giant flea market

with an addi tional sell ing area indoo rs
fo r t hose who will choose. The same
exhibit area unde r t he Dome fo r the
commercial exhi bi tors and still no com­
petition for programming. The only
change will be that the banquet will
move from the Fairgrounds to the hotel
and we will include a Wouff Ho ung
ceremony . There wilt also be Sunday
morning programming at the hotel. So,
we can take care of those who are short
on cash and want t o look over the flea
market and exhibi ts and also take care
o f those who have "pulled u p the lad·

der" and attend a love ly affair.
Haro ld C. Smith , WA2 KND

Rochester, NY

Edit o r,CO :
Read your Ed ito ria l re : ARR L cee­

vention - and agree it certainly isn't the
place for a novice or one with a limi ted
budget. I wouldn't have attended if I
didn't stay with my brother-in-law who
lives nearby - and had other th ings to
do. Thanks for the Rochester Hamf est

{continued on page 58}
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Amperex has what it
to be Number One
in RF Power Semiconductors•••

B L X 9 !5
B L Y 8 7A
BLY88A
BLY89A
B L. Y90
B L.Y 9 1 A
BL.Y92A
BLY93A
8 L Y 94
2 N3 37!5
2 N3!5!53
2 N 3&3 2
2 N3924
2 N3926
2N 3 9 2 7

2 N 5862
2 N59 I 3
2 N59 I 4
2 N!59 l5
2 N59 I 6
2 N!59 1 7
2N 5 918
2 N59 I 9
2 N5922
2N !59 23
2 N !59 2 4
2 N 5 9 2 5
2N 5941
2 N !59 "'2
2N!5992
2N599J
2 N5994
2 N!5995
2 N5996
2 N6080
2 N6081
2 N6082
2 N6083
2 N6084
2 N609'"
2 N6095
2N6096
2N6097
2N6 l04
2N6105
2N6l36
2N6 166
2N6 l97
2 N6198
2 N6 l99
2 N6200
2 N 620 I
2 N6202
2 N6203
2 N 6204
2 N6205
2 N6206
2 N6207
2 N6208
2 N625!5
2 N&256
2 N&26!5
2 N6266
2 N&267
2 N&268
2 N6269
2 N6J6 l
2 N6J62
2 N6363
2 NISJ64
2 N6369
2 N63 6 8
2 N636 6

BFS 2 2A
BFS 23A
B Q Y 2 2
B Q Y 2 3
B G Y 24
B L X13
B LX14
BLX15
BLX65
BLX66
8LX67
8LX68
BLX69
BLX92
BLX93
BLX94

. .. now-
all these popular
2N types as well
as our standard
in-house types:

2 N 4040
2 N 404 1
2 N 4 127
2 N 4 I28
2 N 4 4 2 8
2N4 4 29
2N 4 4JO
2N4431
2 N 4 9 3 3
2N5016
2N5070
2N507I
2NS090
2N5 I02
2 N5 I08
2 NSI77
2 N S 178
2 N5589
2 N5S9 0
2 NS!59 1
2 N56JS
2 N5636
2N!5637
2 NS64 1
2 N5642
2N5643
2 N5644
2NS645
2N5646
2N5687
2 N 5 6 8 8
2N!5689
2 N5690
2N569 1
2 N5697
2 N5698
2 N!5699
2 N5700
2 N5701
2 N5702
2 N5703
2 N!5704
2 N!570!5
2 N5706
2 N5707
2N5708
2 N!5709
2 N!5711
2N!5712
2N57l3
2 NS714
2N!5773
2 N 5 7 7 4
2 N5775
2 N5776
2N!58 46
2 N !58 4 7
2 N58 4 8
2 N58 4 9

, • . our standard
in-house types:

Marin. Rad io Amp li llar
100 W Ol,llpUI, 1.8 10 11 MHK.

12.1 V o.,...Uon

Arnperex:
I ...__... -..~::--:t__( I

The line has been expanded with the add ition of all the popular 2N types 10 the standard
in-house types that have been available all along; there are new supplements to the book,
available at no charge of course, to every recipient of the original edition .. . and our eppli­
cations assistance has kept pace by the addition of many more prototype sample boards

Yes, we are sti ll going all cutto support our state-o f-the-art Iir.e with a stale-of-the-art
program of applications engineering assistance .

Today, there's an Amperex RF power transistor for virtually every fixed or mobile trans­
miller application from 1.6 MHz to 2300 MHz . from V. watt to 150 watts. in 25 d ifferent

packages and operating at any standard voltage from 6V to SOV.
As new RF transistors are added to our product line, we publish supplements

that keep the application manual rig ht up to date. But the engineering assistance
doesn't end with the manual -it only starts there. You won 't even have to build

the prototypes to get these c ircuits into prod uction ! We will supply sample
boards, bu ilt for you , here in the Amperex applications laboratory. Use them
to test , to evaluate, to demonstrate your system. Typical of the sample

boards now being made available to Amperex customers is a 100 watt,
1.6 to 18 MHz, 12.5 volt Marine Radio Amplifier (illustrated below) .

For more information ... on the line, the boo k, the boards , contact
Marty Burden, Group Prod­

uc t Manager, Amperex
Electron ic Corporation,

Hi cksville Division,
Hicksvi lle, N.Y. 11802.
Tel . 516-931 -6200.

hbn,lory, 1976 • CO • 9
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International Crystals are available
from 70 KHz to 160 MHz in a wide
variety of holders.

o,
p

-
•
o

INTERNATIONALCRYSTAL MFG. CO., INC.
10 North Lee I Oklahoma City, Okla 73102
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~ FIXED STATION FOUR BAND VERTICAL
The 4~BTV is longer for greater aperature, larger in diameter for strength and
bandwidth. heavier traps for precision and safety factor. Indiv idually, each
subassemb ly weighs more to collectively give you an antenna designed for
convenience of assembly and installation. a wide margin in mechanical stab ility
and far superior electrical performance.

• Lowest SWR - PLU$ !

• Bandwidth at its broadest! $WR 1.6 to 1 or
better at band edges.

• Hustler exclusive trap covers " Spri tz" e xtruded
to otherwise unattainable close tolerances
assuring accurate and permanent trap
resonance.

• Solid one inch fiberglass trap torms for
opti mum electrical and mechanical stability.

• Ext ra heavy duty alum inurn mounting bracket
with low IoSs-htgh strength insulators.

.. All sections 1" " hea~ wan, high strength
aluminum. l ength 21'5 .

.. Stainless steel clamps permitting adjustment

without damage to the aluminum tUbing .

.. Guaranteed to be easiest assembly of any
mu lti-band vertical.

.. Antenna has *"· 24 stud at top to accept RM·75
or RM·75·S H ustler resonator lor 75 meter
operation when desired.

.. Top loading on 75 meters lor
broader bandwidth and higher radiation
efficiencyl

.. Feed with any length SO ohm coax .

.. Power capability- lu ll ~allimit on SSB and
cw.

.. Ground mount with or w ithout radials; roof
mount with radials.

o~settin8 o(totalbandcowrage!
40 THROUGH 10 METERS

Available from el! distributors
who recognize the best!

neur-trorucs corporation

MODEL
4-BTV

15 POUNDS

15800 commerce park drive,
brook park. o hio 44142
h porler: Roburn AgenCIeS. lnc., New Yor~ . N Y.

F.brvary, 1976 • CO • 11
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please ca ll or wt te for complete information.

11240 WOl ~mpic Blvd"Los AnieJes. Ca ill. 90064 213/477-6701
931 N Euclid. Anaheim. Cailf. 92801 71 4/772·9200
Butler, Missouri 64730 816/679 ·3127

TEMPO VHF/UHF AMPLIFIER S
Solid state power amplifiers for use in most land mo bile
applicatio ns. Increases t he range, cla rity, reliability
and speed of two-way communicatios. FCC t ype
accepted also.

I
- .,- -1)

HeOf/Radio

built-in b lower and RF relat ive power indicator. Price...S79S

TEMPO 2002
The same fine specs and festur es as the 6N2 . but for
2 meter operation only.•..$695.00

TEMPO 2006
Like t he 2002. but for 6 meter operation...$695.00

TEMPO T·2000
LINEAR AMPLIFIER
The brand new T·2000 linear is the perfect companion
for the Tempo ONE. It is compact. reliable, and priced
right. Uses two Eimac 8873 grounded grid tr iodes cooled
t hrough a large heat sink . The T·2000 offers a full 2
KW PEP input for sse operation and provides
amateur band coverage from SO-10 meters. Provides
a built -in solid state power supply. buil t -in antenna relay.
a relat ive RF power indicator. and bunt-in quality
to match much more expensive ampli fiers. $795.00

K·2000
LINEAR AMPLIFIER
T he new K·2000 is the perfect co mpa nion for Kenwood's
T5-S20 ...matched for sty le and circuitry . The same
specif icatio ns as the T·2000... $795.00

Henry Radio
has the

amplifier
you want

2K·4. . .
THE ' 'WORKHORse''
The 2K·4 l inear amplifier offers engineering, construction
and features second to none. and at a pr ice that makes it the
best ampl ifier value ever offered t o the ama teur. Co nstructed
with a ruggedness guaranteed to provide a long li fe of
reliable service, its heavy duty comocnents allow it to loaf
along even at tu ll iegal power. If you want to put that
strong clear signal on t he air that you've probably heard
from o ther 2 K users, now is the time. Move up to the
2K·4 . floor console or d esk model ..S995.00

•
3K·A COMMERCIAL/MILITARY AMPLIFIER
A h igh quality l inear ampl ifier designed for commercial
and military uses. The 3 K·A employs two rugged Eimac
3·500Z grounded grid tr iodes for superiOf linearity
and provides a conserva tive three kilowatts PEP input on
SSB witl"l efficiencies in the range of 60%. This resu lts
in PEP output in excess o f 2000 watts. In addition. the
3K·A ~ovides a heavy duty power supply capable o f
furn ish ing 2000 watts of conti nous duty input for either
RTTY or CW wi th 1200 watts output . Price...$1 250.oo

4K·ULTRA
The 4 K·ULT RA is specifically designed for the most
demand ing com mercia l and mi litary operat ion for sse.
CWo FS K or AM. The amplifier feat ures general coverage
o perati on from 3.0 to 30 MHz. Using the magn ificent
new Eimac 8877 grounded grid tr iodes. vacuum tune and
load condensers. and a vacuum antenna relay. the
4 K-ULT RA represents t he last word in rugged. reliab le.
linear high power AF amplifica tion. 100 watts drive
delivers 4000 watts PEP input . This amplifier can be
suppl ied modif ied for operation on frequencies up to
about 100MHz. Price... $2950.00

TEMPO 6N2
The Tempo 6N2 brings the same high sta ndards of
performance and re liabi lity to the 6 meter and 2 meter
bands. Using a pai r o f advanced design Eimac 8874 tubes.
it prov ides 2.000 wa tts PEP input on sse or 1.000 wa tts
input o n FM or CWoThe 6N 2 is complete in one compact
ca binet with a self-conta ined solid state power supply.

12 • CO • f.ebruary. 1976
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TEMPO
6NZ -

TEM P O'I. A
So m uch lor so li ttle! 2
wall vHFI FM hand held
6 Channel capabili ty , solid
stale, 12 VDC. 144·148 MHz
(any IwO MH Z), inc ludes
1 pair of c rystals , buut-tn
chargi ng term inals for n i­
cad cel ls , s-meter . battery
level meter, telescoping
whip antenna, internal
speaker & microphone.

• _ MC .... - -.. 5199.00
TEMPOICL J46.11

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

No need to wait any Ionget' - this is i t! Whether you are a lready on
2-meter and want someting better or you're just th inking of getting
into it, the VHF/ONE is the way to go.
• Full 2 -met... band coy.r'l»l! (1 44 to 148 MHz for '.'nsmit . nd r , cei '«l . •
Fu ll phas-. lock . ynthft.i led IPLL) ro no channel ay.t, ls lira required . •
Com pllct.nd lightweight _ 9 .S" long It 7" wid. II 2.25 " h igh . W. illht _
About 4.5 lb• . • Pro",i.iom t or an accessory SSB ada ptor . • S odig't LED
, _ ivI freq~ncy d ispll.y.• 5 K Hz f requency ....ection for FM op«l1ion.
• Aut om.tic rlPMlllf . plit - M'-etllb" up Of down for noI'mlIl or r_
O llo". · Micro phone, POW'" cord and moun t ."", bo".ckat in<:lud ed. •
T o built·in progr.mlNlb" cn.nneb. • All 50lill Still• . • 10 .....a ta output . •
SYper Mlolctivity with . cryt;tlIl filt.. It the fint IF . nd E typeCK.mic fitt...
. t t .... Rcolld IF• • 800 Selectab..~..... heq...ncift . • Aee._., 9 -pin
J.Odlet. · 5495.00

TEMPO SSB/ONE
sse adapter f or the Tempo VHF/One
• Select.ble upper O f t OWel' l ideb.nd. • Plugll direc:t ly into the VHF /One with
no modifiCllt ion. • NoiSll bl.nker built-in. • RIT .nd VXO for full frequency
c:o....r. l". • $225 .00

...a VHF / FM mobile tran­
sceiver lor the 2 meter amateur
band . II is compact , ruggedly
built and com pletely' so lid state.
One chan nel suppl eel p lus two
channels 01 your choice FREE

144 to 148 MHz coverape e Multi lrequency sp read 01 2 MHz e 12 channel
poss ible . Metering 0 ou tput and receive . Internal speaker, d ynam ic
microphone, mounting bracket and cowercere suppl ied . A Tem po " best
buy" at 5239.00.

TEMPO
CL220

AS new as tomorrow ! The su perb CL·220
embod ies the same general speci f icat ions as
the CL-146A, but operates in the frequency
range 01 220-225 MHz (any two MHz without
retun ing). At 5299.00 it Is undoubtedly the best
value availab le today .

The Tempo 6N2 meets the demand for a
high power Sill meter and two meter
power amplifier . Us ing a pai r of Elmac
8874 tubes it prov ides 2000 watt s PEP
in put on sse and 1000 walls input on CW
and FM. Completely self-con tained in
one small desk mou nt cabinet with
Internal sol id state po wer suPPly , bu ilt- in
blower and RF relative power Ind icator.

5795 .00
The Tem po 2002.. 2 meters only 5695 .00
The Tempo 2006.. 6 meters only 5695 .00

Henf/Radio

TEMPO
VH F/ UHF AM PLIFIERS
Solid state power am plil iers for use in
most land mobi le applica tions.
Increase the range , clari t y, rel iability
and speed 01 tw o- way ccm mumcauona .

V HF Il lS 10 115 MH Z!0.__ 0000__ .... .._

_ , _ u aACD " "
,_ , _ uaAl a " '"
_ ,_ I JIlIAJIlI . , ..

2W _ elIAOl . , ..1_ _ ea'l' O ' 1"
_ _ elI 'lJlll I I.

U HF 1.-00 10 S12 MHd
Do ,... _ Ooot-' _ I'M. ..._

_ JOW _ IV'lI

1_ JOW 1'lI01O ~

_ JOW rooJlll U la- _ _ .1.,_ _ _'0 II_
_ 1_ 1001I;I ' IB

'OXT. .. , " .... _ ......_ ,

11240 W. Olym pic: Bl.d ., l os An'llele. , csm . 90064
931 N. Euc:lid . An. helm, Calif . 92801
BUlle. , Missouri ,.,30

213 /417 ·6 101
714 /712· 9200
818181"3121"__II~_-
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Here's a fabulous buy!

David McCrory , WA3T KW/KOI2 199,
P.O. Box 11 1, College Park, Md . 20740 .
• Southfield, Michigan - The Southf ield
Highs Radio St at ion, WSHJ is having its
annua l Swap & Shop on March 14. Fo r
more information write to : Steven
Shapiro, WSHJ, 24675 Lanser Rd .
Southfield, Mi. 48075.
• East Rutherford, N.J. - The Knight
Raiders V H F Club's auction and flea
market w i ll be held on Satu rday, March
20th , at St . Joseph 's Church of East
Rut herford , Hoboken St.. East Ruther·
ford . Free admission , f ree parking, reo
f resh ments available. Talk-in w ill be on
146.52 and 146.94. Starts 11 am, ta­
bles: $5 .00 full table, $3.00 hal f table.
For reservations and informat ion wri te
t o: T he Kn ight Raiders VH F Club,
K 2DEL, P.O. Box 1054, Passaic, N.J.
07055.
• V ero Beach , Fl - The Treasure Coast
Bi-centennial Hamfest w ill be held at
the Vero Beach Community Center
Sat urday & Sunda y March 20, and 21.

• Southeastern MI - T he Semara Club
will hold its Eighteenth Annua l Sernara
Swap " N " Shop on April 4, from B am
EST to 3 pm EST , at the South l ake
High School in St. Clair Shores, Mi ., on
the Southwest corner of Nine Mile Rd .
and Mack A ve.
• Muskegon M I - The Muskegon area
amate ur rad io counci l is sponsor ing its
seventh annual ham fest on Saturday
March 20. at the Muskegon Community
College. T ickets are $2.25 at the door ­
No advance mai l sales. D in ing facil it ies,
open al l day , free park ing. For more
informat ion w rite to : Hank Riekels
WABGV K, Muskegon Area Amateur
Radio Counci l, Box 69 1, Muskegon Mi.
49443. (6 161 722-1378.
• Kennesaw, GA - The Kennehoochee
Mini Hamfest w i ll be held on Sunday,
February 22, 9 am to 5 pm at the Dv­
namic Ind ustries Warehouse. Indoor flea
market, plenty of par k ing. refreshments
served. Fo r more information contact:
WB4VXP or w r ite t o A ck Radio, 554
Deer ing Rd ., Atlanta Ga. 30309.

Sp read The Word
An eye-cetcnmq bumper st icke r en­
couraging the man in the street to
" Talk to the World-Become A Ham
Ope rator" is available from CO for
25e p lus a legal-size s.a .s.e. Ouan­
tity prices upon req uest. W rite to :
CO, 14 Vanderventer Av., Po rt Wash­
ing ton. NY 11050.

• Beltsville, MD - The annual Maryland
FM Associat ion's Electronic Swapfest
wi ll be held on March 14, f rom 0830 to
1530 hours at High Point High School ,
3600 Powder Mill Rd ., Beltsville. MD.
Donat ions are $2.00 per person, tables
$3.00. Prize drawings at 1500 hours.
Talk-in will be on 146.16/ 146.76 MHZ.
For t ickets and info rmat ion write to :

GREGORY ELECTRONICS CORP. =
The FM Used Equipment People.

249 Roule 46, Saddle Brook , N. J . 07662
Phone : (201) 489-9000

External Push- to-tafk
M ike

$10.
Service Manual

$5.

Send for Gregory Electron ics

NEW 1976 CATALOG !

]II

132-150 MHz, 1 w alt.
fu ll y solid stale

portab le inc ludes used
Re-C hargea ble Nicad
Battery w ith Charger

GENERAL

ELECTRIC

$98 .

Voice
Commander

• Charlone. N.C. - The Metro-Liner
Hemtest . sponsered by the Mecklenberg
A mateur Radio Societv w ill be held on
March 13. 12 to 6 pm and on March 14.
8 am to 4 pm at 531 S. College St . 3rd
11. Charlotte N.C. Flea market . door
prizes, food available . For more infor­
mation write : Metro-L iner Hamfest ,
2425 Park Rd. Rm. 023. Charlone, N.C.
28203.

14 • CO • "bruary, 1976
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Sentry Manufacturing Co.
Crystal Park
Chickasha, Okla. 73018

F.bruary, 19 76 • co • 15

- --'-'_ •._---- - - - - - - ---'

I Please send me your Free 1976 Sent')! Cata log.
RIGHT ,\ WA Y!

I Name

r
I I

I
I
II Street I

City State Zip __L ..

Send for
Sentry's

FREE 1976
Cata lo~!

That's what you get from Sentry.
The most reliable crystals yo u' ll find anywhere .

Beca use Sentry crystals are made of the finest quartz to
the latest state-of-the -art specifications. And our
manufacturing methods are the most precise available .

Since Se ntry has the largest semi-processed crystal
bank in the world, we can custom-make crystals for any
rig. Any frequency. Faster than anyone
else in the business.

And talk about frequency
stability. You've got it with Sentry.

So place your next order with us. It's easy. Our
processing is quick, accurate, e fficien t. O ur guarantees
a re solid . And we' ll send you o ur com ple te 1976
Catalog. Absolutely free.

Sentry. You ca n depend o n us.
Sentry Manufacturing Company.
Crystal Park, Chickasha, Oklahoma 73018.
Phone: (4 05 ) 224-6780. S t
TWX -9 10-830 -6425 en ry

Manufacluring Company

Tuned-In to Quality.
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Its thewayto grow
Everybody wants the ultimate ham
sta tion. but the only way most of us
are go ing 10 get it is to start now and
grow into it.

And the best way to start is with
our 700CX.

T he n you ' ll h a ve a n excellent
transceiver w ith 700 solid watts P,E.P.
input of 5SB power at the lowest cosl
per walt-about a buck-of any com­
parable equipment.

And when yo u 're read y to add
c apa b il ity a nd features, plug in or
hook up Sw an accessory eq uip ment
for easy e xpanda bility.

For instance. just plug in our 5tO-X
crystal oscillator when you wa nt
extra freque ncy cove rage . If your
kind of traffic calls for separate trans­
mit and receive frequencies . our 508
VFO is made for your station. Wanl
VOX? Plug in the Swan VX·2 and
start talking . Or hook up our FP-l

telephone patch in minutes.
And when you're ready for that big

jump to all -the-law-allows. our 2000·
watt P.E.P. input Mark II linear amp
is waiting in the wings.

Add our c o m ple te selec tion of
power supplies. micro phones a nd
other op tions and you've got every­
thing you need for a full -house rig in
matchi ng specs and match ing decor.

So your ham station will look and
perform like it belongs together.

With the 700CX you'll never be
tro ubl ed b y th ing s like c ross­
modulation and front-end overload
because the design is ex cellent. All
ba nds from 10 10 80 meters with se­
le ctab le up per or lowe r si deband,
AM, or CW with side tone.

Get started on your d ream rig to ­
day. See the 700CX at your nearest
Swan dealer or order direct from our
factory,

700CX Cha mpionTransceh'er$649.95
117-XC 110V AC Power

Supply $159.95
(incl udes Speaker and Cabinet)

117·X 110V AC Power
Supply , $114.95
(l ess Speaker o nd Cabine t)

510-X Crystal Oscillator $ 67,95
508 External VFO $269.95
VX·2 Plug-In VOX $ 44.95
FP-l Telephone Patch $ 64.95
Mark II Linear Amplifier $849.95

(complete with 110 /220 VAG
power supply and tubes)

Dl!.len throughoUl lhe world
or order di rect from

~SIVAIfI~W ELECTRONICS
A ...b&i<lioryo/C_ Corpora....

HOlM Otrice: :J05 Airport R""d· (k.....ide . CA 820M
Telephone: (7 14) 757·7525
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Get into a good thing.. .getinto
TV and Audio Electronics and
take advantage of the growing
need for qualified full and part­
time technicians in these dynamic
fields. And do it at your own
convenience, learning at home in
your spare time with proven NRI
training.

Choice of the Pros
No one else can give you the kind
of training you get with NRI.
You learn by doing, actually

building a 25" (diagonal) color TV
set with our Master Course. This
is no hobby kit, jury-rigged for
make-do training, but a 100%
solid state set that's complete in
every respect, with design features
engineered to give you real bench

experience during every
stage of construction.
Effective? Aak the pros.
Over halfhave home
training and among
them, it's NRI "Power­
On" training 2 to Ii '

Professional
Instruments
Included
You also build and
learn on a complete set

ofelectronic instruments. You
learn digital theory and practice
with our 31> place digital multi-

meter ...build an integrated cir­
cuitportable TVpattern generator
...85" triggered sweep oscillo­
scope for circuit tracing and
analysis. Plus seven other kits
that give you practical training
on solid state and tube circuitry.
And you learn at your own pace,
with professionally supervised
"bite-size" lessons.

Send for Free Catalog
There's so much more to know
about the many NRI courses in
TV, Electronics, Communica­
tions, and Computer Technology,
more than we could possibly teU
you here. So send for our big free
catalog that tells all .. .COUIllCS,

lesson plans, equipment, career
opportunities, the whole NRI
story. There's absolutely no obli­
gation and no ,.,u .....,• . . ,.
salesman will call. .. t~

It could be the •
turn-on that turns
your life around!

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
: r£.;~" IIR~ConthrogEd.lcotlon centElf :
• 0 TYftl__ Il, · 3939 W1sconsln Avenue, •
• TYI_~,r- ~! Washington. D.C. 20016 2t · 016 •

O• =--~- I.n. O Check hefe lor lnlormation on GI BlIl carlH!lr trainlng :BocI_·s.:...:f_
• """""" ·FCt~·8Io;- •--• O ~- •. ....... Nllme Age •
• 0 Iioili • ,__ •

O
, _ ......,... . S 0
_"" tree'!· ,- .• 0 MCG_... IloIi.._ . •

• I~ City State Zip •

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
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Hy.Gain Electronics COIpOration: 8601 Northeast H~hway Six;:
Uncoln, NE 68505; 402/464-9 151: Telex 48-6424

~m.eterantenna.

without corrosion loss.
Get all the 2 meter base you

need, for the price of a 2 meter
mobile. The great Hy-Gain 270.

• 6db gain
• 250 watt rated
• 144-148 MHz
• VSWR less than 1.5:1 at

resonance, 6 MHz bandwidth
• 96" high
• Completely factory tuned
• 50 ohm input impedance
• Complete with 18' coax and

PL·259

For information on Hy-Gain 2
meter and other amateur products
contact your Hy-Gain distributor
or write.

The same state-of-the-art qualities
that make the Hy-Gain 270
antenna a great 2 meter mobile,
make it a great 2 meter base.

Hy-Gain design has eliminated
hard tuning, high VSWR and poor
pattern due to irregular ground
plane. The 270's slim mobile
configuration makes it ideal for
apartment or urban installations
where space is at a premium.

Fiberglass 270 develops gain
through the use of 2 stacked 5/8
wave radiators with a self-contained
1/4 wave decoupling system. Gain
that helps reach distant repeaters.

Since the antenna and
feedpoint are sealed in fiberglass,
the Hy-Gain 270 delivers top
perfonnance year after year

Agreat mobile
thitts also agreat base.

febrvary, 1976 • CQ • 19



Making A Good
Transceiver Even Better

A few simple mods make 'he A"as J80/2'O/2J5 series 'ransceivers
more flexible and convenien' for bo'h s.s.b. and c.w. work.

BY JOHN SCHULTZ, K3EZ

T HE Atl as series of transce ivers has certainly
opened up many new operating possibilities for
both mobile and portable operation. The trans­
celvere have all the basic features one could need,
especially for s.s.b. operation, but like any good
thing, further improvement Is still possible. This
article summarizes first of all , the factory service
bulleti ns which have come out on the 180 family.
These are not described In any detail since they
are available from Atlas. but many Amateurs might
not be aware of their availability. Then, various
Ideas and modifications are described in detail
which can Improve the versatility of the transceiv­
ers. Some are no-hole modifications wh ile others
require the mounting of new controls or switches
on the front panel.

One shouldn't be afraid of " operating" on the
front panel if it is done with care. Fortunately, all
the front panel controls and switches are screw­
fastened or shaft-nut-fastened so one can remove
the whole front panel rather easily. A new front
panel can be purchased and installed later when­
ever one might want to remove some modification
and restore the unit to its original condition. All of
the modifications described are applicable to the
ent ire 180/210/215 series unless otherwise
mentioned.

Service Bulletins
Bulletin 1: Discusses power output variations be­
tween units and reasons why they exist. Procedure
to adjust power output level if below specs In c.w.
mode.
Bulletin 2: Self oscillation In transmit mode, espe­
cially when working Into reactive loads. Describes
re-routlng of coax to PA enclosure. Applicable to
units below serial 2300.
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Bulletin 3: Reduced sensitivity on 10 and possibly
15 meters. Describes changing of v.f.o. transistors
and retuning of 10115 Input circuits. 210 units only.
Bulletin 4: Describes Installation of i.f. and Image
suppression traps. Not usually needed but If one
Is going into an unusually strong signal density
area, such as portable in Europe, the traps might
be worthwhile.
Bulletin 5: Various small modifications to Improve
a.g.c. action and c.w. keying waveshape.

None of the above Service Bulletins presents any
major modifications to the 180 family. Unless one
has experienced difficulty with a 180/210/215
series transceiver In any of the specific areas men­
tioned, it generally Is not necessary to pursue the
matter further. The Atlas Co. seems, however, most
willing and cooperative to be of help when needed.
Requests for Service Bulletins should be addressed
to: Atlas Radio, Mr. Clint Call , W60FT, Customer
Service Manager, 417 Via del Monte, Oceanside,
Calif. 92054.

Parts for the modifications involved are available
on a very nominal or no-cost basis. The best thing
to do when contacting Atlas is to mention Which
Service Bulletins seem to be applicable and to give
the model and serial number of the transceiver
involved.

Portable Power
Any source of 12 volts that can supply about 8

amps. continuous and 16-18 amps. peak can be
used as a portable power source. Obviously many
dltterent sorts of batteries can be used and one can
sometimes find good buys In nic-cad batteries from
surplus houses. The use of nic-cad's with a 7.5
amp.lhr. rating will allow full power operation. An
available battery pack which has been tested with



many 180 family units is the Globe-Union GC-1200
rechargeable power pack. It is not a nlc-cad unit
but a complete ly sealed gelled elect rolyte type of
battery supplyi ng 12 volts at 7.5 amp.lhr. It comes
complete with a case (6Y2" x 6Y2" x 4") and a.c.
charger and makes for a reall y compact power
source. It is available fo r about $60 from many sup­
ply houses (Burstei n-Applebee, for instance) and
will work for several hundred charge/ discharge
cycles. Its one big disadvantage is that the charger
will burn up on 50 Hz so don't take it overseas! The
author learned this the hard way and inqui red of
the company if a few more ce nts couldn't be spent
on transformer iron in the charger to make it truly
portable for 50/ 60 Hz operation. No reply.

How long you can operate with th e pack depends
on the transmit /receive time rati o. Under normal
s.s.b. usage it wil l last about 2 hours per charge at
full power. This time ca n be co nsiderably extended
by turning down the mic. ga in in s.s.b. or In c.w.
(for latter mode rnt c. gain becom es carrier insert ion

transmit can be used to measure supply current,
voltage or reflected power from the built-In e.w.r.
bridge. This supplies a lot of useful information
since the output power is very dependent on the
supply voltage and e.w.r. It also eliminates th e need
for an external S.w.r. bridge if a matching network
is used since one can tune it simply for minimum
reflected power. The scale on the panel meter is
perfect for voltage measurement since it is already
calibrated for a 0-16 range.

A relay is used to switch the meter for the a.w.r.
function. A surplus crystal-ca n relay is ideal for
this purpose and d raws very little current (10-30
mal . The relay can be mounted in any location, one
convenient spot being on the bracket beh ind the
meter. A switch on the sensitivity pot for the e.w.r.
function is used to activate the relay. The former
dimmer switch is used to switch between voltage
or current measurement. The 100 K series multi­
plier pot can be a PC type mounted by the switch.
The sensitivi ty pot (a miniature %" dia. transistor

lOOK
Adjust 10 meter
reads 12v, with
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supp lV

... Dimmer switch,

50K,w.
SE"S, TIII ITY
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~ -;::=·~or i gi rl(l lJ leads to
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j T Term ina l 18
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"TW line

Pin I f------,
PCJOO

Fig. t-s-Circutt to allow front panel meter to function
additionally as a voltmeter to read supply voltage and
as a meter to read the reflected power output indication

of the built-in s.w.r. bridge.

The s.w.r. Sensitivity control knob Is located between
the a.f. and r .f . gain controls a t the lOwer left side of the
Atlas front panel. The panel light dimmer switch is used
for meter switching, while the panel lights are perma-

nently wired for the desired brilliance.

contro l) once initial contact has been established.
Whatever portable power source is used , note

th at the 180 family power output varies quite a bit
with the supply voltage. At 13.6 volts (the spec.
voltage) output is ao-l00 watts. At 11.5 volts it
drops to 55-70 watts. At exactly 12 volts it is 62-77
watts.

radio replacement type available in most radio
supply houses) is mounted in a hole drilled be­
tween the a.f. and r.t. gain controls. Used with a
small knob, it wi ll not interfere with use of the con­
trols. One ca n, of co urse, wire the dimmer switch
alone for voltage/current measurement and forget
the s.w.r. function if desired.

Dimmer Switch Modification
One of the simplest but very useful mod ificati ons

is to get a little more use out of the dimmer switch.
In most installation s, it isn't necessary to have two
levels of dial illumination avai lable. So wire in the
desired level and this will free the dimmer switch.
Figure 1 shows an arrangement where the panel
meter is used in a switching arrangement so it func­
tions, as normal, as an S meter in receive but in

CWMonitor
Figure 2 shows a simple but effective c.w. side­

tone oscillator. It can be mounted on a small PC
board behind the a.f. output jack on the rear panel
of the transceiver. Because it takes its power from
the + c.w. line, it is only ac tivated in the C.W. mode.
The output level is suff icient for loudspeaker or
headphone operation. An adjustab le output level is
often convenient to have and a 1K miniature pot for
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Fig. 2-C.w. sldetone oscillator. Circuit is active only in
the c.w. mode and output is sullicient for both head­

phone and loudspeaker use.
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Fig. 3~A) RIT (receiver incremental tuning) circuit.
This is one of the most useful circuits that can be added
to the 1801210 family transceivers. (8) Th is more elab­
orate all-electronic RIT circuit was developed for Atlas.
Notice that the Dial Set capacitor is replaced by a pot.
The Trim pot is adjusted so no frequency shift occurs
when going from RIT " on" to " off" with the RIT tune

pot centered.

tlon is active. The connecti on points for the co il of
the relay were chosen so that during transmit the
relay will always de-energize even if the RIT switch
is on to ensure the transmitted frequency remains
constant.

The Varactor does not have a linear voltage/
capacitance characteristic. The 50 K pot going from
the slider arm of the 100 K " tuni ng" pot is adjusted
so that 2.5 volts Is present on the slider arm with
the 100 K tuning pot set in its center position. The
slider arm on the 100 K "set" pot is set also to 2.5
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this purpose can be mounted on the rear panel
just above the " neg.gnd" socket.

Receiver Incremental Tuning
This is probably the single most desirable feature

that the 180 family lacks. Many schemes were tried
to install RIT that would be effective and yet not
upset the good frequency stability of the v.f.o. One
problem is that different oscillator ranges are used
on different bands and so it is almost impossible to
derive a simple RIT scheme that would have ex­
actly the same frequency range on all bands. A
compromise arrangement was finally made which
Is relatively simple and which provides a tun ing
range of about e 1.5 kHz on 80 meters to :!: 5 kHz
on 10 meters. This range is still more than enough
to prevent leap-fragging.

Figure 3(A) shows the RIT ci rcuit. A relay was
used, although a more complicated electronic
switching scheme is possible, because small crys­
tal-can relays are very compact. reliable and inex­
pensive through surplus outlets. A Varactor diode
and series fi xed 24 pf capacitor are connected from
the collector to ground of 0.01. the v.f.o. oscillator
stage. The fi xed capacitor must be either a silver
mica or NPO type. If one carefully examines the
v.f.o. PC board in the area of 0.01 there will be
found some unused connecti on points. These can
be utilized to mount the added components on the
PC board. The manner of mounting is not critical
except that all components should be rigidly sol­
dered in place and the 1 meg resistor should be
as close as possible to the function of the Varactor
and the 24 pf capacitor.

Tun ing is accomplished by a miniature 100 K pot
(with switch) mounted on the front panel to the right
of and below the mic. gain control. It is the only
room left on the right side of the panel to mount a
pot but the location is a convenient one for oper­
ating purposes. A small lamp can be mounted
above the tuning pot to indicate when the AIT tunc-
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Fig, 4-This circuit will provide 25 kHz markers from the
100 kHz calibra tor . Lilt the shielded wire going to e..2

and insert in series . Note precautions in text on use 01
such a circuit.

found in the Atlas manual. The circuit of a simple
divider circuit that will produce 25 kHz markers
from the 100 kHz internal calibrator is shown in
fig. A.

c~

PC800 Output

Simplified CW Switching
Usage of the 160 family on c.w. is awkward

because to go from rece ive to c.w. send one has
to rotate the function switch from " rec." through
" trans" to " CW". There are several ways to im­
prove this situation. One can mount a min iature
toggle sw itch directly below the r.f. gain on the
front panel, wired as shown in fig . 5. This serves
as the c.w. send/ receive switch and the function
switch is left in the "rec" position. Another ap­
proach is elec tronic switching, activated each time
the key is depressed. A good circu it for th is pur­
pose developed by some German amateurs is
shown in fig . 6. The d.p.d.t . relay is wired the same
as the d.p.d.t. switch of fig . 5. The pun-In time of
the relay wi ll not be noticed at no rmal keying
speeds and the fall-out t ime after keying stops is
adjustable by the 5 K pol. If a crystal-can relay is
used, there is enough room along the outside side
of the PC 100 board to install the ci rcuit internall y.

CW Selectivity
Although the 180 family has an excellent s.s.b.

filter. more selec tivity will be quickly desired by

volts. Measure both voltages with a high input re­
sista nce v.t.v.m. The adjustment cen te rs the fre­
quency control range of the AIT tuning pot fairly
well although one can do it much more exactl y with
a counter on the v.f.o. The 50 K pot and the 100 K
" set" pot can both be PC types and mounted di­
rec tly on the terminals of the tuning pol. The relay
can be mounted anywhere on the chassis next to
the PC 100 module. " Mounting" of the relay need
not be with screws, Epoxy or other cement will
keep the li ght-weight c rysta l can relays in place
under the roughest mobile use.

Figure 3(8 ) shows a completely all -electronic
RIT ci rcu it although it is a bit more complicated.
As shown. it would require a fron t panel mounted
d.p.d.t. switc h plus the RIT tuning pot. The LED
" on" lamp for the RIT function could be eliminated.
But a s.p.d.t. switch on the RIT tuning pot would
still be required to implement the circu it with only
one front panel hole.

Receiver Incremental Tuning control knob fits nicely
in to the front panel layout 01 this Atlas 210. just above

the Mode switc h.

Fig. 5-Simplified send / receive swi fCh lor c.w. It may
be ins talled either in ternally or externally.
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25 kHz Calibration Markers
The 100 kHz crystal calibrator of the 160 family

does not allow easy determination of sub-band
edges. Atlas probably did not install a 25 kHz cali­
brator because of the nature of the v.f .o. design
they choose. The dial set capacitor covers such a
wide range on some bands (well over 25 kHz) that
confusion would result with 25 kHz markers. A 25
kHz marker can still be install ed. however. but it
would either have to be switchable in and out or
the dial ca libration tightened up so the dial set
capacito r need hardly be changed from its 12
o'clock position. The latter ca n be done with a
counter and patience. working with the '1.1.0. notes
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l ine

Fig. 6-Neat little semi-breetc-tn keying circuit. 5 K pot
regulates hold-in time of relay.

plugs on th e 180. An alternative is to mount it in­
ternall y near the loud speaker where there is suffi ­
cient space.

Fortunately, Atlas did bring the line to the 5520
kHz i.f. f ilter to th e "aux" socket on the rear panel.
One has to remove the internal short between pins
6 and 9 on this socket but then one has avai lable
a circuit in series with the s.s.b. fil ter and also a
+ 12 volt l ine.

A simple external two pole crystal filter used in
series with the s.s.b. filter will provide very good
c.w. sel ectivity at low cost. A suitable ci rcuit is
shown in fig . 8. The crystals themselves can , be
ordered from a source such as JAN crystals. The
trtmmers are used to make the response symmet­
rical abou t the center frequency. The best way to
adjust them is with a scope but fair/good results
can be ac hieved even without test instruments by
using the 100 kHz calibration oscillator as a test
signal and watching the S meter as the signal is
tuned through. Since the filter will be in the i.f.
chain in the transmi t mode also it must pass the
ca rrier frequency. First be sure the filter works fine
in the receive mode. If then a power output drop
occurs on transmit as compared to without th e fil­
te r. the carrier frequency offset trimmer C60l on pe600
needs to be readjusted. Put the sideband selector
switch in " norm" position and adjust C60ll so the
former power level is restored.

For those who really insist on keeping all modifi­
cations with in the transcei ver, the c.w. Lt. f ilter
could be placed inside the transceiver and switched

(continued on page 70)

2N131

12v.d.e. rel.y coil ,
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sw itctl in Fig. !)

IN4148 .1, - ,• 'J
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anyone working much c.w. As usual, the a.f. fil ter
approach or the Lt. filter approach is possible. It
is probably possible to somehow add still more
controls and switches to the front panel of the
t ransceiver but it was decided to use an external
enclosure for the c.w. filters t ried. There are many
designs availab le for active a.t. f ilters whi ch ca n
be made to wo rk wi th the 180. One good peaking
filter is shown in fig. 7 which is intended for head­
phone operation only. It can be mounted in a sep­
arate enclosu re and the power and audio output
lines to it taken over the " ext spkr" and " ext osc"

Key j. etc
on lSO

10K
GAl ..

Pin 9
Aux illiary

soceet
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Auxilliery

socket
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AuxiHi...y

socket
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Fig . 7-Active a.f. c.w. fil ter peaking at fOOD Hz. It can
be mounted in an ex ternal enclosure or internally. Note !
that the " Ext Spkr" jack on the 180 / 210 / 215 is a two- '
CirCUit type. Regular audio can be fed out on one circuit
and peaked audio fed out on the other with a selector

switch at the headphones.

Fig. 8-200 Hz c.w. U . filter. The slug tuned coil is
peaked to equalize ga in with c.w. filter switched into

U . signal pa th.
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Baftery chargers. You can buy one or
build one, but sooner or later you'll
need one. W6GXN explains their
operation and design.

We Don't Charge Nothin'

but Batteries!
BY HANK OLSON, W6GXN

T he title. once seen by the author in a small ser­
vice station, certainly rem inds us of the relation
between finances and battery care. Even though
the cost at storage batteries is high. mas! of us are
content to accept the fact that some part of our
car 's electrical system keeps them full of ampere
hours. However, when you 've left your lights on for
hours (i t was foggy when you drove home) and the
starter won 't turn the motor over, how does one
avoid calling road service?

Battery chargers are available from Sears or
Wards catalogs at prices that vary from under $10
to over $100. The great range in price of chargers
is most ly because of charge rate capability; the
cheapest units will only charge at a few ampere
rate. Metering and control systems also add to the
cost of the more expensive chargers. Having one
of these chargers around one's garage can prove
to be handy on occasion, especiall y if your veh icle
is one that sees only occasional use.

But what is a battery charger? Can one build his
own, and if so; are there any advantages in
doing so?
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A battery charger is basically a current source
which causes current to flow back Into the (dls­
charged or partially discharged) battery, In the
opposite direction from the way it flowed when the
baUery was In use. This is shown in fig. 1. Since
current sources are not as common as voltage
sources, a voltage source and series res istor are
used to approximate a current source, as in fig . 2.
Unless E in fig . 2 is very large compared to the bat­
tery voltage, the approximation to a current, source
is rather poor. This results in a decrease in charge
current as the battery charges, as Its terminal
vol tage increases (which may be a benefic ial ef­
fect). Let us see, by an example, wh at happens to
current as battery voltage changes. In fig. 3 (A), a
constant voltage of 111 volts, in series with 20n Is
used to charge a battery whose terminal voltage In
the discharged state is at 11 volts . The charging
current to begin with is (111-11) ...·/20n - 5 amps.
At a later t ime, the nearly-charged battery voltage

Fig. 3-{A) Charging battery from 111 v. constant·
voltage source. (B) Battery charging from 15 volt con­

stant-voltage source.

R•

Fig 1-Basic charger using
- constant·current generator.
•,,I

Fig . 2 - Approximation of
constant-current charging { E
using constant-voltage gen­
erator and series resistor , R.

(.)
(
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Fig . 4-Typical commercial battery chargers . (A) Half­
wave. (B) Full-wave.
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thei r high forward resistance provides the series
resistance needed. If more eff icient silicon o r ger­
manium rectif iers were used, addi tional expense
would be incurred in having to supp ly a resistor.

In years past, other types of recti f iers were used :
wet cell recti fiers consisti ng of aluminum plates in
jars (or crocks) of bo ric acid sol ution, copper ox ide
disc rectif iers (similar in const ruction to selenium),

rises to 13 volts, and the chargi ng cur rent becomes
(111- 13) v· /201l = 4.9 amps. That is, the charge
rate has only varied 2% over the charge period . In
fig . 3(6) is a more typi cal charger wi th a 15 volt
constant d.c. source and O.8n of series resistance.
At the start of c harging our same di scharged bat­
tery the charging current will be (15- 11) vIO.8!! =
5 amps, but near the end of charge wil l be only
(15- 13) v.jO.8!1 = 2.5 amps. This considerab le
change in charge rate over the period, makes it
rather difficult to calculate how many ampere­
hou rs of charge were put into the batte ry. This
" tapered charge" so rt of batt ery charge r is quite
typ ical and is inexpensive to construct. For in­
stance, an inexpensive (less than $15) charge r in
one of the mail orde r cata logs is advertised : "ln­
ltial surge of 5 amperes tapers to 2 amperes as
charge builds up."

What does the actual c irc uit of a batt ery charge r
look like? Most simple ones today consists of a
transformer and selenium rectif ier, as shown in fig.
4. The least expensive are half-wave rectified, and
more expensive uni ts use full-wave rectifiers (two
selenium rectifiers, with a center-tapped trans­
former). lt may seem surprising to find relatively
old rectif iers, l ike selenium disc types, used in
modern c hargers, but they are st ill inexpensive and
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Fig . 6-Schematic of Heath GP-21 battery charger (with added parts identification by author).
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1
and vacuum tube type {tunqa r-butb"). These recti­
fiers are all obsolete now, but often one may find
older chargers around that use them. These old
chargers can usually be brought back to life by
replacing the obsolete rectifiers with newer silicon
units and adding a new su itable series resistance.

One can also build his own battery ch arge r from
components commonly available around electron­
ics shops. Older. TV sets, of the tube va riety, often
will yield a power transformer with multi ple heater
wi ndings, which can be series-connected to give
enough voltage and current for battery charging.
The charger in fig. 5 is an example of suc h use of
an old TV set power transformer. Since most of the
older TV sets used 5U4G rectifier tubes, one can
usually count on a 5 volt secondary rated at 3
amps. The main 6.3 volt winding is usually good for
several times that, so an adequate 3 amp charger
for 6 volt batteries is obtained. Be sure not to use
the smaller 6.3 volt secondary sometimes included
to operate the heater of the TV set damper tube,
as it will only be good for about 1.2 amps. The
charger of fig. 5(A) shows the use of one of the in­
tegrated bridge recti fie rs of Motorola, but many
other quads of separate rectifier diodes could be
used instead. For instance, the Silicon diodes from
an old automobile alternator are more than ace­
quate. An ammeter is another item that can be
often salvaged from an old auto. The series resistor

"Tungar is a trademark of General Electric.
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Fig. 7-Simplitied circuit 01 Heath GP-21 charger.

can be heme-made too, even a piece of old barbed­
wire fencing or baling wire can be pressed into
service. Note that a variation of the circuit of fig .
5(A) puts the series resistance in the primary in­
stead of in the secondary ci rcui t. The wattage of
such a primary resisto r will remain the same, but it
can be a larger resistance value-which Is prob­
ably easier to obtain from an electronic expert­
menter 's junk box. This va riation is shown in fig .
5(B). Note that it is a simple matter to provide two
values of resistance in either fig . 5(A) or 5(8 ), so
that charg ing may be done at the full 3 amp rate or
at a " trickle" rate of, say, 0.3 amps. The "tri ckle"
resistor is, of course, a much larger resistance. The
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Fig. 8-Modification 01 GP-21 circuit to use commonly available components. This circuit was constructed by the
author (at greater cost than the GP-211).
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resistor in fig . 5(8) is actually a common light bulb.
The charge rate may be changed by using other
size lamps.

In the last few years, several really new types of
chargers have appeared on the market. Heathkit
has now a pair of chargers that are much different
from the simple ones described above. They both
use an SCR as a switch to connect and disconnect
the battery at a 120 Hz rate. The circuit of the
Heathkit GP-21 charger is shown in fig . 6, and a
simplified version of it in fig . 7. Looking at fig . 7,
it is seen that each half cycle of the 60 Hz line fre­
quency the voltage at the anode of 0 , will go posi­
tive causing the base of 0 " to be forward biased
(through R2) and causing 0, to conduct current
through R" and Os to the gate (G) of 0 7, Th is in
turn, causes D, to turn on for part of the half cycle,
and charge the battery. Note that once 0 7 is gated
" on" it stays on until the net voltage across it drops
to zero. Note that in this case 0, and O2 are not
conducting.

At a later time, after the battery has been charg­
ing, the battery terminal-voltage is higher. Under
this condition (battery-terminal voltage higher than
12.8 volts) zener diode 0 , conducts, caus ing a volt-

age drop across Rs• When the battery-terminal
voltage gets up to 13.4 volts (considered to be full­
charge) th ere will be a 15 ma flowing through O.
and Rs, and 0.6 volts drop across Rs. This 0.6 volts
drop causes O2 to conduct and draw current
through 0 , and R2• The increased current drawn
through R2 drops the base voltaqe of 01 and current
ca n then no longer be drawn through Rio 02, and
Os to turn on 0 1,

Note th at in the Heath GP·21 that the additional
c i rcuitry (0 " D., 0" 0" o, Gil R't R

"
and R.) not

shown in fig . 7, is for protective purposes. That is,
the additional circuitry protects against battery
pol arity reversal and accidental shorting of the cut­
put leads.

In fig. 8 is shown a charger built by the author
that is essentiall y simila r to the GP-21, but using
available parts. This charger is almost certainly
more expensive to build than purchasing a GP·21
kit, but does show substitutes can be made espe­
c ially if one has an adequate junk-box. Note that
the special 12.8 volt zener was replaced by a se­
lected IN4742 and a forward-biased IN4002.

(Con tinued on page 69)
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Take one slightly obsolete a.m. rig, and add a few
hour's labor and a handful of junkboJr parts. Result:
Acheap 90 waft r;g for Top Band.

Putting the Heath Cheyenne

on 160 Meters
BY DAVID R. COAHRAN. WA7FNK

F or the Iast twenty years, relatively few Amateurs
have used the 160 meter band. For seve ral years
after WW2, the band was allocated for Loran navi­
gation. Eventuall y, narrow segments were released
for low power Amateur use. But the cu t-up band .
low power limits, loran QRM, and easy OX on
higher bands kept 160 from regaining its pre-war
popularity. The '50s saw the rise of commercially­
built rigs, many of which did not cover 160. The
" top band" was almost forgotten by most Hams.

Time has a way of changing things, though . V.h.f.
navigation systems are replacing Loran. This has
al lowed wider Amateur segments and higher power
on 160. The pileups and almost too-easy OX on 20
can pale after a while. 160 is relatively free of CRM
now, and is an ideal locat ion for local nets and

Overall view of the modified Cheyenne shows no changes
except the addition of the Drive Level control to the
right of the Spotting switch and below the word " Plate."

ragehewing. The coming sunspot min imum helps,
too, and any OX worked has far g reater personal
value th at it would have on the h.l . bands.

But very little commercial gear is available for
160. Homebrewing for this band is easy enough,
but I chose to convert a Heath Cheyenne (MT-1)
instead.

The Cheyenne was designed for 90 watt a.m.
mobile use on 80-10 m., but provision for c .w. was
included. A.m. mobile is long gone. but a rugged,
compact c.w. rig with a good v.t.o. is always useful,
so I bought a Cheyenne five years ago to use ' ''til
I built a better rig ." Sin ce th en, it has made WAS,
put a dozen rare cou ntries on (wi th W4UWZ/ 7), and
kept a weekly schedule for two yea rs with no
misses. Its design makes the addition of 160m. easy,
and the current price is only In the $25-$40 range.

The conversion described here adds the 160
meter band without sacrificing existing coverage.
Other changes decrease subharmonic output and
reduce buffer and driver dissipation, and prolong­
ing tube life.

The Cheyenne v.t.o. operates on 160 meters for
the 80 meter band and on 40 meters for 40 through
10. To operate on 160, only the driver and fi nal
plate circuits need to be changed. The modified
circuit is shown in fig. 1. Added components' labels
are underlined.

To maintain reasonable final plate circuit 0 and
tuning range on 160, the tuning capacitance, load­
ing capacitance, and tank inductance all must be
increased. Sla makes these changes.

Cit paralleling the tuning capacitor, consists of
150 pf 5 kv and 33 pi 1 kv disk capacitors in paral­
leI. Two 360 pf silver mica capacitors In series
should do the job and would be much easier to
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LI-6S t. # 30 on Amidon 7·50·2 core. Tap at 30 1. from
hot end.

L,-.21 t. # 24 on Amidon T·50-2 core. Tap at 9 and 14 t.
from hot end.

L,-.100 t. #30 on Amidon 1-50-2 core. See text for more
Winding informatio n.

L~riginal output tank coil .
L.--28 t. # 18 on Amidon T-106·2 core. See text for more

winding info rmation.
S,-160 meter switch. Two Centralab PA-3 ceramic sec­
tio ns mounted 2* " apart on Centrafab PA-301 indexing

assembly.

shorted turn on L3• In Cheyennes using the ci rc uit
fig . 2 (A) you can probably use the original driver
il instead of L1 and L], though the number of
rns on L3 might have to be changed sli ghtly.
The top view photo shows the arrangement of
rts above the chassis. Mount S" th e 160 meter
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obtai n. Ct , across the loading ca pacitor, is a large
1000 pf mica. The 1000 pf disc capacito r fi rst tri ed
became too hot to touch in a few seconds- no
surprise, since the r.f . current through it is about
:v. ampl A Centralab 8585-1000 transmi tting capaci­
tor should be an excellent, though rather expensive,
substitute if yo ur junk box can 't supp ly a similar
mica. A 1000 pf silver mica might do the job, too,
at a lower price .

Ls, in series with the original output tank, con­
sists of 28 turns to # 18 enameled wire on an
Amidon T-l 06-2 core. Wind a layer of Teflon pipe
joint tape (available at many hardware stores) on
the core before the wire to reduce the possibility
of arc ing.

Cheyennes ap parentl y were buil t with two dif­
ferent driver plate ci rcuits, shown in figs. 2(A) and
2(8 ). Th e one I converted used the ci rc uit of fig.
2(8 ). I was unable to use the original coil without
rewi nding it, and chose to replace it with toroidal
coils. Ll and Lz cove r 80 through 10. For 160, SIll
switches L3 in series with them. Wind L3 in layers
wi th Teflon pipe joi nt tape split to V. " width wo und
between layers. Th is type of wi nding provides a
large dist ribu ted ca pacitance, which helps increase
the Q of the ci rc uit . Mount L, and L] by their leads
on the origi nal bandswitch . To support L3, loop one
end of a piece of # 18 wi re around it, and solde r
the other end to an unused lug on S, ,,. Make sure
the loop is not quite closed to prevent its acti ng as
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Mounting bracket should be constructed of fairly heavy

afuminum lor strength, while shield may be of light
stock. All un labeled holes are S/3'r dis.

switch, on a bracket (fig . 3) at the rear of the
chassis. with its shaft extending t~rough a hole in
the back of the cabinet. Drill only one mounting
hole in the chassis for this bracket; the other
mounting screw is already present. Put a shield
(also fig . 3) between the two sections of 8 1• No
mounting holes need be drilled for the shield, since
it fits ex isting screws. Drill a hole fo r the lead to
L:) in the chassis about Y2" inside the left fear
corner o f the shield, and put a "hi " i.d . g rommet in
it. Assemble 8 1 extending through the hole In the
shield and mount LJ on it before attaching either
the shield or the switch to the chassis.

In the origi nal design, drive to the final Is con­
troll ed by detuning the driver plate circuit. Th is is
effec tive, but leaves only the final pi network to
prevent the v.t.o. frequency from appea ring at the
output. A pi network Is very similar to a low pass
filter, and passes frequencies below resonance
readil y, even though it rejects frequencies above
resonance very well . A multiband antenna will rad ­
iate appreciable energy at the oscillator frequency
as well as on the desi red band. (This is the main
reason Novices working on 15 m. are often heard
on 40 and 20 as well. )

With the rig tuned up on 80, a monitor scope
showed about a tenth as much output voltage on
160 as on 80. A similar output appeared on 40
when tuned up on 20. This means that on 80 and
20, the subharmonic output was only 20 db below
the desired one. Th is Is not serious with a mobile
antenna which rad iates efficiently on only one
band . It is not acceptable for use with a multi-band
antenna.

To reduce these spurious signals, I added a lOOK
pot to control the screen voltage of the driver. This

allows the driver output circuit to be peaked, since
the final grid current can now be controlled wi th
this pot. This reduces the subharmonlc output
below readability on the moni tor scope. There is
just room to squeeze this pot into the panel, on
the same level as the Spot control and l K, to the
right of it.

As stated earlier, the v.f.o. operates on 160 for
80 and 160, but on 40 for other bands. The v.r.o.
output appears ac ross the same inductor on all
bands, however. Th is results in much less drive to
the buffer and the driver on 80 and 160 than on
other bands. Since both these stages are grid leak
biased, thei r plate di ssipation was much higher on

(Continued on page 68)

TOp view 01 the Cheyenne alter conversion to cover 160
meters. 5 1. and L, are mounted within the shield at the
center of th e chassis. while L, is supported Irom its
leads from switch sec tion 5 ,.... Notice the sturdy mount-

ing bracket for 51.
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j "Countries Needed" List among DX Club Members
can work wonders for DXCC Tota's.

Thanks, I Needed That
BY STEPHEN K. THOMPSON. K4WVT

PY¢ m .
S2 .

ST .
Su ..
sve (C) .
sva (0) .

S omewhere between making exec and making
th e Honor Roll , every DXer reaches the point
where it is harder to lind new countries than it is
to work them.

The freq uent moments of accomplishment after
working a new one become less frequent. And long
hours are spent tun ing around the bands. looking
for somethi ng still unworked.

Members of the National Capital DX Associat ion
have found a way to help each other keep up the
pace. It's called the Needed List , and it's dynamite.

The Needed List is a five-page reg ister of who
needs what. Each country is listed by prefix, fol­
lowed by the calls of each NCDXA member who
needs the country. The li st is neatly typed and re­
vised several ti mes every year by our hardworking
Sec retary.

Everyone whose cal l is on the list keeps a co py
in the shack. And if a 90 5 puts in a sudden appear­
ance on 20 meters, we know immediately who
needs it. Word goes out q uickly on our a-meter
simplex frequency, and any members who aren' t
monitoring receive a call on the landline.

Page one of the Needed list lists all members by
call and name, and also gives their home and of­
' ice telephone numbers. If a really rare one shows
up in the middle of the work day, it's surpris ing
how many members suddenly decide to take ex­
tended lunch hours.

W4UMF tell s of th e time he was at work, picki ng
th e brains of a highly-paid consultant when the call
came. The consultant earned the rest of his fee in
Ted's car, as W4UMF headed home to add a new
one to his total.

WA3NGS was recentl y given ten minutes to com­
pile a list of which NCDXA members could show up
later that day lor a schedule with South Georg ia.
Thanks to the Needed List, she didn't need to waste
time calling around to see who needed South
Georgia. She compiled the list in the prescribed
ten minutes- and we're still waiting for the VP8 to
show up.
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Since having 100 or more countries confirmed is
a requirement for membership in the NCOXA, there
is no need to put th e more com mon ly wo rked
countries on the Needed List.

Our association's by-l aws require th at members
be able to monitor ou r simplex frequency in order
to be listed on the Needed List.

With NCOXA membership now pushing 50, there's
a very good ch ance that, if a rare one shows up,
someone will hear it and spread the word, In addi­
t ion to helping our members work new countries
they might otherwise have missed, the procedure
keeps the members in contact with each other, and
keeps the club active.

It's important to remember, however, that such
an arrangement places you in the multi-operator
ca tegory in some co ntes ts.

You need not be a member of a large OX club to
make use of a Needed List- although It helps. Any
two DXers can compile and exchange lists, pro­
vided they have reliable communications between
thei r stations by rad io or landline.

There's no excuse, at least in our club, for a
member sayi ng, " Gee, George, wish I'd known you
needed Malawi, the guy was just up a few min­
utes ago."

With a Needed List, you k.now. •

An Extract trom the NCDXA Needed List
PY¢ (P&P) •.. AFO, oxo, EBY, EZT, HPF,

lOG, KA, NGS, NHG, NL,
OMR, WVT

COR, GHK, lOG, NHG, NL, WVT
AFO, CHP, OXO, EBY. EH, EJ,

EXK, EZT, HPF, lOG, KA, NGS,
NL, OMR, WVT. WWG, ZSR

EXK, HPF, NHG, WVT
CHP. EBY, NHG,WVT
AFO, EBY. EXK. EZT, lOG
AFO, EBY, EXK, lOG, NGS, NL,

OMR, WVT



When is an amplifier a "Rheostatic Modulator"? And when is an oscillator
a "Negatilfe Resistance Blaele Box"? follow along as "Professor" Gofflieb
dellfes into "Philosophical Electronics" and explains that things are not

always what they seem to be.

Seeing ItLike It Is
BY IRVI NG M. GOTTLI EB. W6HDM
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i9. l-A typical status..quo approach to amplification
and d.c. supply. The philosophica l query, " What are we
eally doing here?" can lead to something in teresting-

even practical!
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'0· 2-Hypothetical device incorporating 'h. Philo-
sophic view of amplification. The battery with a contro l
grid has the current in its output circuit modulated by
the audio input signal. Such an arrangement is inspired
by what we see actually laking place when 8 com'sn-

tiona/ class A amplifier operates from a d.c. source.
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U nusuall y-keen discernment is not needed to
recogn ize the often-contradictory viewpoints of the
technologist and that fellow with the more-elegant
solution-shall we, for want of more ap ropos no­
menclature, label him the philosopher? Actually,
these two interpreters of natural phenomena are
generall y so busy cultivating a mutual isolationism,
that their divergent slants on how and why the
world ticks may fa il to reach the incipient stages of
a good squabble. Indeed, " business as usual" im­
pl ies that each begrudgingly to lerates the other
from the privacy of his exclusive and overviewing
vantage-point. This happens to be most unfortunate
-a combo of these divergent intellects ca n provide
directivity to science and engineering, and can re­
place the nebulous wi th more conc rete matters for
the philosopher to sink his teeth into . Rather than
further indulge in a philosophy whi ch, itself, risks
becoming nebulous, the whole point will now be
exemplified for the reader.

In fig . 1, we see a simplif ied schematic excerpted
from a more extensive configuration . Essentially,
what is depicted is a simple class " A" aud io am­
plifier, together with its regulated power supply.
There is really noth ing noteworthy about this ampl i­
fier and its d.c. source. Amplification has been ac­
complished essentially in this way since the advent
of the audion-and the mileposts of electronic evo­
lution , such as the transistor, the FET, and the
op-amp, haven' t ac tually changed th ings, philo­
sophically. Our ampli fier remains what it always has
been, a rheostatic modulator! What we do in our
so-called amplifier, as any clear-headed philoso­
pher would be quick to point out. is modulate the
current from the power supply. Is th is not so?

If the philosopher co uld temporaril y turn tech­
nologist, he would seek a more-direct approach to
amp lification. We suspect he would endeavor to
invent the device symbol ically illustrated in fig . 2.

Februclry, 1976 • CO e 33



~,,,,,

c

Modulatld
RF OU t pu l

~rf-~-r-'

If t tPO" 0:-:

<, •
"'c

~

.""
II ~ <,

"f-o...
I .C:. d.c . t<::'•-, s.upply
line - V •

•

"'inpul "'0- f--,~H

A.udlOo~---<f----+--1
,npu l

'"

is relevant to note that the scheme does not merely
convert a regulator into a linear amplifier-rather,
it advantageously makes use of both of these
functions.

This unorthodox phi losophy of amplification
should prove tailor-made for another interesting ap­
plication. Assuming that amplitude modulation is
not yet dead , it will be found that vi rt ually all of the
technical literature on the sub ject refers to the
modulation of the class C d . power-ampl ifier. The
philosopher, who is actually a superior nit-picker
to the technologist, would voice his objection here.
His cl ear percept ion of unde rlying causes, root rea­
sons, and ulterior motives enables him to see it as
it is. He would acknowledg e that the class C stage
gets modulated, to be sure-but indirectly. What
we actually do is modulate the d.c. power supplyl

,..

,

po

Fig . 4-The philosopher·s approach to amplitude modu­
lation. (A) The conventional way. (B) A more direct tech­

nique-a voltage regulator is modulated.

•.c:........
line

'"

III~II

Aud io inpul ~-----'-~N'.~-*---,

Fig . 3-The philosopher's fantasy: the modulated d.c.
power source. 8 0t h audio frequency amplification and
d.c . current regulation are accomplished with this cir­
cuit arrangement. For the sake of simplicity, the d.c.

power connec tions to the op-amp are not sho wn.

circu it, and wi th the uniq ue provision fo r modulat­
ing the reference vol tage with the incoming audio
sig nal. The Cu rrent in the primary of the output
transformer wi ll va ry abou t its quiescent level in
accordance with the audio sig nal; the speaker
voice coil will " think" it is being driven from an
ordinary class A amplifier. Now, any class A am­
plifier is nought but a glorified (1) rheostat- but in
this case, we have dispensed with all of the cir­
cuitry commonly designated " amplifier." Admit­
tedly, we have invoked a concept resembling the
old radio " reflex" idea where a single amplifyi ng
device handled diverse signals. But here, at least,
we are not try ing to accommodate microbe-power
radio frequencies along wit" the audio. It appea rs
that the usefulness of this scheme merely awaits
implementation by the clever experimenter. Its ap­
plication area could well be where it is important to
squeeze blood from the proverbial turni p. Trans­
ceiver gear and portable equipment might be fertile
territory for such an " amplifying power supply: ' It

Th is is a battery, or other source of d.c. power
which, by means of its co ntrol electrode, is directly
modulated by the sig nal to which we wish to impart
ampl ification. Ideall y, the input wou ld demand no
more current than the gate of an FET, or the grid of
a tube. And, the output circuit would duplicate the
input signal at a much-higher power level. Interest­
ingly, devices poorly-approximating such behavior
have made transitory appea rances on the radio
scene. Because they involved electrolytes, dis­
played lousy frequency- response during their limited
life spans, and because they were bulky and costly,
they did not endure. But that is philosophically
trivial - it you are goi ng to modulate a d.c. source,
do it directly rather than with a sophisticated rheo­
stat esotericall y called an "amplifier"!

II we now inspect the somewhat strange circuitry
shown in fig . 3, our brief prelude with the philo­
sophic way of looking at things materializes as
realizable hardware. Essentially, we see a Current­
regulated d .c. power supply feeding into a speaker

.<.......
li ....
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It may very well portend things to co me, however.
Relevantly, SeR's are presently used in powerful
low-frequency inverters for induction heating in in­
dustrial processes.

Finally, let's touch upon the touchy subject of
oscillators. It is interesting to contemplate all of th e
different types of oscillators that have been used
for amateur rad io. With regard to all LC types, three
oscillation-producing mechanisms have been In­
volved-or so, the good books inform us. These are
feedback, shock-excitation, and negative resist­
ance. A sharp mathematician can show th at all
osc il lato rs can be thought of as " black box," which
present negative resistance to the tank ci rcuit. Ad­
mittedly, thi s is not always easy to reconcile with
previous not ions we may have cultivated. Sug­
gestive proof that th is is so, is the spontaneous and

The circuit of f ig. 5 is configu red about a newly­
available thyristo r, the RCA GTO silicon-controlled­
rec tifier. Unlike ordinary SCR's, this device can be
tuned off, as well as on, by gate control. Specif ic­
ally, a pulse, or d.c. level of 70 volts will extinguish
conduction. Admittedly, tubes (or transistors) do
not present us with turn-off problems. But, the ar­
rangement of fig . 5 can approach the ideal switch­
ing operation we never have been able to get very
c lose to in our tradi t ional class C stages. (If you
want to call this an " ampli fier," such a designation
wo uld apply only in the sense that an electro-mag­
netic relay can be said to impart power " amplifica­
tion" to its solenoid excitation.) In any event, it is
not yet time to rush out and purchase a GTO device
for the replacement of that thermion ic energy­
guzzler. The switch ing rate of th is long-sought
thyri stor is limited to the upper audio frequencies,
and the output stage of fig. 5 may delight the phi­
losopher, bu t it can only frustrate the technologist.

Fig . 5-A power booster making no pretense as an am­
plifier. A gate turn -ott SCR is utifized. It functions as a
near ideal switch for shock exciting the res onant cir­
cuit with narrow rectangular current pulses. Unfo rtun­
atefy, the present sta te of the art precfudes such use at
Ham frequencies. The circuit sho wn is intended to dem­
onstrate the teasability of the switching concept-at

about 15 kHz.

For example, in fig. 4A, th e voltage developed in th e
modulation transformer adds to, and subtracts from
the power supply voltage. One might contend this
is just a different way of describing the same phe­
nomenon. Although such argument is certainly
valid, let 's see what our diverg ent description can
lead to.

From the foregoing philosophic all egations, the
modulating scheme shown in fig . 4B might almost
be antic ipated. Here, a directly modulated voltage-­
regulator is used . Playing devil's advocate, a pos­
sible obstac le could be pointed out- the output
capacitor, C, ordinarily employed to stabilize vol t­
age-regulators against self-oscillat ion. However, if
the loop gain is not astronomicall y high, and if the
parts layout abides by good practices, this capaci­
tor can be experimentally lowered to the extent that
voice frequencies can be accommodated. No doubt,
application will favor low-power transmitters, espe­
c ially where a voltage- regulator already was in­
corporated in the design. A compell ing feature, in
any event, is that integrated-ci rcui t regulators can
be purchased for a cou ple of bucks or so, and
op-amps are available for even less. Either device
leads to a better regulator-modulator combinat ion
than could likely be designed with discrete ele­
ments. Note th at considerable circuit simplif icat ion
results from this unique approach. And last, but not
least, the elimination of the modulation transformer
should resolve that old compromise between pres­
ervat ion of low frequency voice components and
making room for an out-s ized iron-monster. Is this
not a neat way out?

Having just touched upon the class-C amplifier,
and with our philosophic instincts now full y awak­
ened, it is only natural to take a deep hard look at
this functional block of d . gear. And you can bet
your nit-picking last dollar that thi s circuit ry has
long suffered from misplaced nomenclature. Sup­
pose that you have just developed the world 's first
r.t. stage of this kind. It is very likely that you would
draw up patent papers not on an amplifier, but on
a " high frequency power-switch for shock-exciting
a resonant ci rc uit. " With due mod esty, it would
behoove you to lament its considerable departure
from ideal switching behaviour. For when you con­
ceived the idea, you envisioned a switch that would
create very narrow, rectangular cu rrent pulses­
and one with exceedingly high Off impedance, but
with near-zero On impedance. In your mind, you
saw an agile knife-switch opening and closing at a
radio-frequency rate. As a technologist, you were
delighted that the scheme could be read ily trans­
lated into hardware, and its rather imperfect switch­
characteristi cs were relegated to the subcon scious,
or swept under the rug, as it were. But what tack do
you suppose the " impractical" philosopher would
take if presented with th e same assignment?
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persistent oscil lation of resonant tanks in which
temperature has been depressed to cryrogenic
levels, thereby reducing losses to a negligible level.
The common message seemingly is that oscillation
accrues when one removes the effects of dlssipa­
live losses. This being the case.why horse around
with amplification, feedback, and pulse generation
in order to provoke that interchange of electric and
magnetic energy in the tank circuit? Philosophic­
ally, the more di rect approach would be to simply
associate a negative-resistance device wit h the
tank, then stand back and let nature take its in­
evitable course.

Such an idea is far from new - th is has been
done with arcs, with dynatron, transistron, and
phantastron tube circuits, and of course, with the
tunnel diode. But all of these devices and tech­
niques left something to be desired in the way of
practi cality and reliability. An acceptable negative­
resi stance device must be simple to implement,
predictable, and must have stable characteristics
with respect to tem perature and aging. The tunnel
diode looked good for awhile, but It does not read­
i1 y match with practical LC tank circuits, and its
negative resistance region is not sufficiently well
defined unless you utilize only a small mid-portion
of its slope. Moreover, it is too power supply de­
pendent, and can operate in more than one mode
of oscillation. So, we stuck with our tubes and
transistors, deploying them in sure-fi re feedback
configurations. But the philosopher never relin­
qu ished his desire for a nice two-terminal device
which could snuggle up to a tank and make it purr.

At long last, it appears that such a device has
been developed in the form of the Lambda diode. It
is for shame that you or I did not create it, for it
actually comprises nothing more sophisticated than
a couple of FET's in intimate consort. The symbol,
and the nature of this device are illustrated in fig.
6, as well as its characteristic. Of course, the avail­
able item is superior to anything we cou ld now pro-

duce with discrete FET's, inasmuch as it Is
fab ricated as a monolithic module, and its opera­
tion has been opt imized during its processing.

While we are going to make a ph ilosophically­
simply oscillator, we may as well try to produce one
that is technologically good enough to be used as
an v.f.o. for Ham rigs. One of the basic require­
ments of a good v.f.o. Is that load variations do not
distu rb the generated f requency. If the reader is a
vintage peer of the author, it may be recalled that
the electron-coupled oscillator once performed
pretty well in this respect. It displayed the property
of unilateral coupling-you could couple r.f. out of
the osc illator, but could not couple the effects of
inductance and capacitance back Into the tank cir­
cuit. It may have been unfortunate that the tube
companies failed to develop a tube specifically
optimized just for this function. As it was, the con­
struction of a really good electron-coupled oscil­
lator depended too much upon the skill of the
constructor. But the basic philosophy of unilateral
coupl ing was qu ite sound. Until relatively recently,
no solid-state device has been available by which
we could simulate unilateral coupl ing.

The popular opto-coupler has excellent, but not
obvious, potential as a means of coupling r.t.
strictly in one direction. The prime reason this de­
vice is not appearing more rapidly in " linear" ap­
plications is that the manufacturer's have gone hog
wild In optimizin g it as a pulse-transferring inter­
face between computers and their peripheral
equipment . However, when you design for faithful
reproduction of high-speed pulses, you Inadvert­
ently also produce a device capable of handling
high-frequencies. The really neglected feature is
linearity. Fortunately, that is not of first-order Im­
portance to the innovation ahead. In fig . 7 we see
several versions of opto-couplers. All of them make
use of an LED " t ransmitte r." Usually, the Important
spect ral portion of its emission is In the Infra- red

(Continued on page 69)
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Fig. 6-The Lambda diode. (A) The symbol of the
Lambda diode. (B) Internal circuit of the Lambda diode.
(C) The current-voltage characteristics of the Lambda

diode.
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Fig. 7-Several versions of the opto-tsotetcr. Although
the manufacturers of this unique device are not yet
awakened to its potentlaf In nnesr and r.t , applications,
some interesting and useful circuits have been investi-

gated by experimentally-oriented Hams.



CQ Reviews: The T empo
VHF/ONE 2 Meter

FM/SSB Transceiver
BY HUGH R. PAUL, W6POK

H ENRY Radio has introduced some very popular
pieces of Ham gear in the past few years. Their
latest entry, the Tempo VHF/ONE is novel in it's de­
sign concept and may prove to be one of their more
successful efforts. The basic unit as illustrated,
consists of an all solid state 2 meter f.m. trans­
ceiver, featuring LED digital frequency display.

The entire two meter band is covered by means
of a phase locked loop synthesizer, tunab le in in­
crements of 10 kHz, with a switchable + 5 kHz off­
set for split channel use. Plus or minus 600 kHz
offset is also provided for repeater operation.

Transmitter power output is rated at 10 watts on
I.m. or 8 watts PEP on s.e.b. That's right, this little
rig will also work s.s.b., provided you purchase the
s.s.b. adaptor, which plugs into the side of the unit.
The adaptor will be available by the time you read
this article and we plan to review it at a later date.

While I have not seen the s.s.b. adaptor, I have
examined the schematic and it looks very good.
Provisions are made for RIT and a.l.c. The combina­
tion should be competitive, performance-and
price-wise, with those units on the market offering
both f.m. and s.s.b. modes.

The use of an outboard s.s.b. adaptor might not ap­
peal to all, but for the dedicated f.m. operator who
purchases the transceiver and then later gets the
yen to try s.a.b., it's less costly to buy the adaptor,
than trade the transceiver In for one providing both
f.m. and s.s.b. modes. In my particular case, I prefer
f.m. for mobile use and s.s.b. for OSCAR from the
home QTH. The transceivers currently on the mar­
ket, which provide both modes, are too large to
mount conveniently under the dash of my Pinto sta­
tion wagon. The Tempo VHF/ONE, measuring ap­
proximately 7" wide, 2V." high and 9V:z " deep,
without the s.s.b. adaptor, fits quite nicely. Those
of you who drive the sub-compacts may find this
design approach most desirable.

Construction
A two piece vinyl-covered steel cabinet , held

together with four screws, houses the transceiver.

The Tempo VHF/ONE 2 meter t.m. transceiver offers
s.s.b. operation with the addition ot an optional adapter.
The rig is tully synthesized and uses an LED display for

frequency readout. (Photos by Sandra K. Paul)

The attractive front panel Is high impact pl astic,
similar to that used by a number of other manu­
facturers.

The operating control s are conveniently laid out
for mobile operation and from left to right are as
follows : Two large concentric knobs for selecting
100 kHz and 10 kHz band segments. A smaller knob
for selecting 1 MHz segments from 144 MHz thru
147 MHz, pl us the two crystal controlled channel
positions. The squelch control is next and when
pulled out, shifts the selected frequency by plus 5
kHz, thus allowing you to cover the new spl it re-­
peater channels.

The LED frequency display does not Indicate the
5 kHz shift. Instead, a small LED indicator lights in
the upper right corner of the display panel.

On several occasions I was told that my audio
was poor and I then realized that instead of operat..
Ing on 146.820 MHz, I was actually on 146.825 MHz.
I try not to ignore red lights, but apparently th is one
Isn't large enough.
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There is another red LED in the upper left co rner
of the di splay area , which indicates when the trans­
mitter is on. J ust below th is is a green LED to indi­
cate channel activity. Next is the combi nation off-on
switch volume control, followed by a miniature toq­
gle switch to select plus or minus 600 kHz tran smit
offset or simplex. A back lighted meter with a scale
reading 0 th ru 10 gives a relative indication of signal
strength and transmitter power output.

At the time I tested the VHF l ON E, Henry Radio
had not yet received the fi rst production run. The
operator's manual had not been printed and I was
restricted to the use of a schematic that was sev­
eral generations removed from the origi nal. Not all of
the component designations were legible and time
did not permit me to search them out in the trans­
ceiver itself. Block diagrams of the syn thesizer and
the receiver-transmitter sec tions are included here
and should be adequate for overall design analysis.

Henry has always been very good at providing
adequate information in their operator's manuals
and I'm sure that the manual for the Tempo VHFI
ONE will not prove an exception.
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As can be seen in the photograph showing the
main circuit board, component placement is such
that maintenance, if required, can be readily ac­
co mpli shed. The diode matrix boa rd can be seen
just to the right of the main circuit board, as can the
back of the LED digital readout board. The dis­
played dig its are 5/16- high and red in color. While
they are easy to read, I would prefer green. For
some reason red has always been irri tating to lillY
eyes. I made the same complaint to another manu­
facturer at a convention earlier th is year. He in­
formed me that he had heard that complaint voiced
on several occasions, but in surveying amateurs on
the matter, the majority preferred red.

The synthesi zer circu it board is mounted in an
aluminum box, beneath the main circuit board. It
too, is reasonably accessible fo r service.

Synthesizer
The synthesizer is a straight forward phase

locked loop system. The reference oscillator is
crystal controlled at 5.12 MHz, then divided by 2
and then twice again by 1/16 to produce 10 kHz.
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The location oscillator is also crystal controll ed at
14.18333 MHz. mult ipli ed 9 times and mixed with
the output of the voltage control osci llator, which
operates from 133.3 MHz to 137.29 MHz. The dif­
ference signal output from the mixer is then in­
jected into the l /N divider chain. where it is
divided by selected rat ios to produce 10 kHz.

The 10 kHz derived from the location oscill ator
and the 10kHz derived from the reference oscillator
are then compared for phase. The phase detector
produces an output vol tage proportional to the
phase difference of the two 10 kHz signals. This
correction voltage is then applied to a Varica p
diode in the voltage control oscillator.

While it was not noticeable in operating the rig , it
was determined by measurement that both the
transmit and receive frequenci es were about 950
Hertz high at turn on and required about th irty
minutes to d rift down to the indicated channel
frequency, after which it settl ed down qu ite nicel y.
Since both the transmit and receive frequ encies
were drift ing by the same amount, it would appear
that th e drift was occurri ng in the synthesizer.
While the measured d ri ft is not enough to be
noticed, except under weak signal situations, it
does appear to be high for a phase locked loop
system. This fact was mentioned to Henry and they
indicated that production units would be checked
carefully for drift .

Receiver
The receiver section employs double conversion,

with a first Lt. of 10.7 MHz and a second Lt. of 455

kHz. Field effect transistors are used extensively. A
3SK41 dual gate MOSFET is used for the r.f . am­
plif ier and exhibits a high resistance to c ross­
modulation.

Following the r.t. ampl ifier is a th ree section hel i­
cal band pass filter. The first and second mixers
utili ze 2SK19s, as does the mixer for the location
and voltage control oscillato r signals in the
synthesizer.

Complete specificat ions for the i.t. filters were
unavailable. The 10.7 MHz Lt. appears to be using
a single section crystal type. The 455 kHz Lt. filte r
is easier to identify. being one of the series of four
section ceramics, manufactured by Murata. Th is
filter has a bandwidth of 12 kHz at - 6 db.

The overal l bandwidth of the Tem po VHF/ONE is
speci fied as 12 kHz at - 6 db. In comparing the
transceiver with a couple of others rated at 15 kHz
at - 6 db, it was noted that the others exhibited
some interrnodulat lon when l istening to one of th e
new split channel repeaters, wh ile the VHF/ONE
was clean. The two repeaters sepa rated by 15 kHz.
bot h put signals of about 50 microvolts into my
OTH. A little extra selec tivity can be a big help.

If I may take a moment, I would li ke to make a
statement regarding intermodulation. Listening on
the various repeater frequenci es in Los Angeles,
you qu ite often hear conversations relating to inter­
mod problems. It seems like a number of Hams are
conti nually searching for a receiver that's com­
pletely immune to this type of interference. My
friend s, there is no such piece of gear on the
market.
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Spectrum analyzer display of the output of the VHF/
ONE transceiver . The spur to the lett of the carrier is

- 48 db about 5 MHz below the carrier .

If you ca n look out your window and see a re­
peater sitting on the hill ru nning 100 watts output
and you are try ing to work through another repeater
20 miles away. which is removed in frequency by 15
kHz, you have a problem. Even if you r receiver
bandwidth were 7 kHz at - 6 db you can experience
intermodulation. Proper design can reduce th e
pro blem, but cannot eliminate it under all circum­
sta nces.

Some manufac tu rers advertise a db figure for
cress-modulation and inte r-modulation. These fig­
ures mean nothing wi thout some test specifications.
How many kHz rem oved from the desired signal is
the undesired ? What is the level of the desired and
undesi red signals? Th ese are just a couple of the
parameters needed to lend some meaning to such
figures.

Receiver audio is ra ted at 1 watt with 10% dis­
tortion. The audio level and quality is good with the
built in speaker. Provision is made for an external
speaker and would prove desirable in some mob ile
situations.

If you wish to meter the discriminator output, you
will find it brought out to the auxiliary socket on
the back of the t ransceiver.

Squelch opened with .15 microvolt applied. The
action is positive, but can still be opened by th e
stronger repeaters, at the full " on" position. Re­
ceiver sensitivity is excellent, averaging .25 micro
volt fo r 20 db of q uiet ing, across th e band.

Transmitter
Modulation is d irec t f.m.• as a result of reactance

modulating the Voltage Control Oscillato r in the
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Synthesizer. Deviation is adjustable from 0 to
10 kHz.

The output from the synthesizer is mixed with the
transmitters 10.7 mHz local oscill ator in a balanced
mixer using four 182187 diodes. You will note from
the bloc k diagram that the mixer is preceeded by
a diode switch, wh ich in the s.s.b, mode would feed
the s.s.b. signal from the adaptor to the balanced
mi xer.

There are five stages of ampl ification prior to the
power amplif ier. which is designated on the sche­
mat ic as a 2SC1729. but in the unit tested was a
2SC1605. Power output varied across the band
from a minimum of 13.2 wa tts to a maximum of 14.2
wa tts , with 13.8 volts d.c, applied to the t ransceiver.

A 1N60 diode in the harmonic filter section,
serves as a source of d.c . to give an indication of
relative power output on th e meter.

There appears to be no provision for protecting
the power ampli f ier transistor from the effects of
operati ng into a load with high s.w.r. I didn't try a
direct short. but did run the transmitter into a load
with an s.w.r. of 5 to 1 for quite a period of t ime.
No ill effects resulted from this test.

Spectrum analysis was run with a Hewlett Pack­
ard 851 analyzer. The highest level spur. which can
be seen in the photograph just to the left of the car­
rier, was a - 48 db from the carrier level. The ana­
lyzer was ad justed for 10 MHz per division. so the
frequency of this spur is around 5 MHz below the
ca rrier. Other spurs that ca n be seen in the photo-­
graph are better than 55 db down from the ca rrier.
Wh ite not photographed, the harmonics we re dis­
played on the analyzer. The second harmonic
measured - 33 db below ca rrie r level .

(continued on page 70j

The Tempo VHF/ONE is readily serviced since a single
PC board contains most circui try. To the right of the
ma in board can be seen the diode matrix board, while
the LED display board is hidden by the front panel

escutcheon.



Jllthough intended mainly for Novice use, the popular HW·16 c.w. trans­
ceiver by Heathkit makes an eJCCellent primary or backup rig for higher
class licensees. The simple changes described here put it on 20 meters,
too, in addition to the standard 80, 40 and 15.

Adding 20 Meters to the
Heath HW·16

BY SAM CREASON. WA6LSL
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, " Putting the HW-1 6 on 20 meters". 0 51, August. 1972.
p. 51

,"Modifying the Heath HW~16 from 15 to 20 Meters" .
0 5 1, November. 1975. p. 35

T he Heath HW-16 is a good rig. After being aRT
for several years, I found that it provided a good
way to get back on the air. It does have some short­
comings, though. It lacks a v.f.o. and coverage of
10 and 20 meters. V.f.o.'s ca n be found, and at least
during th is port ion of the sunspot cycle, 10 meter
coverage isn't all that important. But 20 meters is
my favorite band. By giving up 15 meter coverage.
it's father simple to substitute 20 meter coverage 1.2.

Since I didn't want to do that, th e only solution was
to add a positi on on the bandswitch to accom­
modate 20.

A brief study of the schematic in the instruction
manual will show that eight functions must be
switc hed when changing bands. Since four bands
are to be covered. a nonshorting. eight-pole, s-posl­
t ion ro tary switch with two poles per deck was
used . The switch was obtained from the local sur­
plus store, but can easily be duplicated with com­
mercially available phenolic or ceramic hardware.

tFro" t Pinel
'0'

T

Plate of V. --+-- 2O ","...~

'"
Fig. 2-Connections to HW-16 bandswitch. EKisting
components bear numerical designations. lC. is 18
turns # 30 on 14 " slug tuned form (Milfer 20AOOORBlj
shunted with a 27 pI 300 v. mica capacitor. LC. is 13
turns # 30 on similar form, shunted by 56 pf 300 v. mica.
L,• is tapped halfway between 40 and 15 meter taps, on

opposite side 01coil.

'"Tapr; on LI1 :=:::j~=: .. -network inpu l caPIC;torS
Ground platr

'"
Fig. 1-Functions and spacing of the bandswitch sec­

tions of the Heath HW-16.

Plate o f V, - -+-- CryS"I,

fe bru a ry, I 976 • CO • 4 1

•



•

l-

Fig. 3- Bottom view 01 the HW·16 sho wing the bandswitch area after modilication lor 20 meter coverage. Detailed
description of the changes is given in the text.

The functions and the spaci ngs of the sec tions
are shown in fig . 1. Connections to the switch are
shown in fig . 2. A photog raph is shown in fi g. 3.

Both poles of the front section are used to select
the plate load at V•• the driver. No new coils are
needed, but a padder capacitor is switched in
parallel with Lt. the 15 meter coil, when 20 meters
is selected. The padder can be seen in the lower
left of fig . 3. Any combination of fixed and variable
capacito rs which covers about 210-225 pI is satis­
facto ry.

The second section is used to select part of the
e-netwc rk. One pole selects the tap on Ln. The re­
m a inin g p ol e i s u se d t o se lec t the inp ut
ca paci to r. The parallel combination of C, 6 and C, 1

is used, on 80 meters. A new capacitor, similar to
Cl I , is used on 40 meters.

The ground plate from the origina l band swi tc h
is used for the same purpose in the new switch.

One pole of the thi rd section is used to swi tch
the output capacitor of the ...-network. The parallel
combination of Cl9 and C31 is used on 80 meters. A
new capacitor, similar to C311 is used on 40 meters.
The remaining pole is used to switch the prate load
of Vh, the hete rodyne oscillator of the receiver. It
might be possible to simply switch a padder in
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paral lel with L" the 15 meter coi l, but I c hose to use
an addition al slug-tuned con. It appears near the
center of fig. 3.

One pole of the rear section is used to select the
plate load of Vh the d . amplif ier of th e receiver.
Again, an additional slug-tuned coi l is used, and
can be seen near the right center of fig . 3. The
remaining pole is used to select the crystal for VI••
It's mounted, using a socket, between V] and the
26.545 MHz crystal. One pin should connect to the
foil on the PC board . Th e other should come
through the board where there is no foi l. It can be
secured by flowing a large blob of solder on it.

The external connections to the switc h should be
made in the fo rm of pig tail s, the other ends of
which are connected afte r the switch is in place.

Af ter the wi ri ng is completed, the receiver and
transmitter should be realigned per the instruction
manual on 80, 40, and 15 meters. Note that if the
positions of the bandswitch are wired as shown in
fig . 2, the position marked " 21.0" on the panel will
be 20 meters. Alignment of the receiver on 20
meters consists of adjusting the new oscillator coil
unti l an increase in background noise is heard, in-

(continued on page 70)
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BY DAVID VAIL, VE1AKQ

T he Heathkit HW-16 transceiver has proved to be
a popular littl e rig , both with Novices and more
advanced operators. One shortcoming of this rig is
that no provis ion is made for adjust ing the receiver
dial to zero-beat with a c rystal calibrator. If the
receiver is aligned so that the dial reads correctly
at 3.5 MHz, it will be found that the zero-beat fa lls
at a slightly diffe rent dial sett ing on the other bands,
(in my case, at 7.003 and 21.008 MHz). Fortunately,
this situation is easily remedied by the addition of
a small variable capacitor, which is connected in
parallel with the receiver tuning capacitor. The
value of the calibration capacitor need be only a
few picofarads. The one which I used was salvaged
from a junked " Command" receiver 1.f. transformer,
and all plates were removed, except for two stators
and one roto r.

One terminal of the calibration ca pacito r is con­
nected to chassis ground through its mounting
screws, and th e other terminal is connected to one
of the ungrounded terminals of the receiver tun ing
capacitor by a length of heavy, solid wire. The
capacitor, being small, is easily mounted on the
front chassis apron, between the transmitter tuning
and bandswitch control shafts. The shaft of the
calibration capacitor goes through a X,· hole drilled
in the front panel , and a small knob is placed on
the end of the shaft.

For convenience in using an external crystal cal i­
brator, a phono jack was installed on the rear
chassis apron, and connected to the antenna ter­
mina!. To avoid having to unplug the calibrato r
when transmitting, it was necessary to place a
switch in the calib rator's output circuit, to isolate
it from the transmitter's rad iated power.

When installation of the calibration capacitor is
completed, set its plates at the half-meshed posi­
tion. Plug in the external calibrator, and tune the
rec eiver fo r zero-beat at the bottom end of each
band . Don't be alarmed when the cal ibrator signal
shows up above the zero mark on the dial. This is
due to the capacity which you have added to the
receiver v.t,c. circuit. Take note of the dial settings
where the zero-zeat appears on each band. and
jot down the three dial settings. Wi th the calibration
capaci tor still at half-mesh, select the band with the
" middl e" of the three settings. Tune in the calibrato r

(continued on page 70)

Calibration Control
for the Heath

HW-16 Transceiver
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M y head still aches to th ink of
FO 1975 at the usual K8EEG site!
Nothing went wrong-except! Well.
to make a long story short, the BJK
went up with polished ease, temper­
ature was just r ight. a new cooler
kept the drinks and food ice-cold,
nice breeze on a clear day. To top
th ings off, th is was the first outing
w ith commercial equipment-an Ar­
gonaut and AC-5 tuner. What a di'·
terence in operating comfort in
comparison to past years. all 0'
which Involved homebrew discrete
receivers and transmitters. Just one
knob to twist in making contacts !
And the CWF·2 Inter making each
signal sound like the only one on the
band. I was really living-'or the
' irst tew hours. Things on 20 and 15
were pretty good. but not really hot,
and I was managing about 18 a so's
per hour, Not even work ing at it!

Then the problem showed up. The
windmill tower which served as the

Results :
1975 Mllliwall Flald Day Trophy

Contest
0 80'. PWA II.U

(c .•.I • .•.b.) Mull Por1 Sco..

I . WB8QSM 22O(S<l / llMl) • , ""2. KaEEG 211(12$/86) • , 1415
3 . wtOOJ 182(182/-1 • , 12"2
" . WA3UDS 137(1311-1 ... , 11S3.5
5. walllGZ 130(1301-) • x nes
5 . wel»NOZ 23<1123<11-1 • "..7. W2CRS 131($5/83) • , ".• . W:t:fN 133(7ot/5IJ • x ...
I . WI P

(KlBHGI lH(I~/-J • x ""10. WS8 XN
(K5TG) 1~(1~/_) • x see

11 . WBllKC 115(31157) , , ...
12. WA$VPEI

WA6MCl 70(70/ - ) , , ."13 . WB20LA 27(271-1 • x '"1", K48N I 75(7" - • ,..
15 . WfAWS 371371-1 • m

Mullioperator/Transmi tters
1. WI"'M K(", 336(15el1m " x 215$
2 . KIGAX (,, ) 3"212$117") " X 2052
3. W3FOR(10) 2<13(2011"21 " )( 1501
" . W3A1(7) 1 H( 1~/-)' " X 101

(Sco' i"g : Tot . 1 050'. x Powe r Mu ltip lier (x"=5
w.lt• • x 5= 1 w.II, o u tpul) X 1.5 a l ne" + 1M!
Bonu. (com pletely PG".ble ..luP I Wly from home
aTM). 'W3AI SSB eso·. diequ.lified b'Keu...~ .

elided POW" limi t .)
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ADRIAN WEISS, K8EEG, ON

BJK support sits at the edge of a
hay-tletd. I'd noticed that the hay had
been cut recently, but didn 't give it
a second thought-unti l the t ractor
and baler appeared on the field­
downwind from the shack. That was
about 1800 local time. By the time
the farmer had cleared half the field
(all downwind. remember), K8EEG's
cranium began throbbing with pain
at every dot and dash hitting the
phones or speaker. Hey-rever mf­
grain. I kept reminding myself that it
was a simple matter of " mind over
matter, " but it just didn't work, Nor
did the towels that I repeatedly
soaked in ice-water and draped
around my head. 20 was going wide
open at about 2200 and I was rack­
ing up about 28 contacts per hour
when the urg e to regurgitate became
overpowering. Rather than mess all
over the Argo naut, I hit the hay (sick
punf} for the night. Drats ! I knew I
had at least 400 contacts in the bag
if only I could have stuck it out. The
only sense I can make out 0' it is to
echo Donne's famous line " Ask not
for whom the bell tolls . .." by add­
ing " the baler rolls for thee (K8­
EEG!)" Not everyone had it so good!

Take Slim, WB9NOZ who writes
the " Murphy" for the year: " FD '75.
Wow! Finally talked the club into it.
went under the club call and was the
only c.w. operato r. r was going to run
the Argonaut from lantern batteries,
but decided at the last minute that I
better take the one out of the car,
I wired the damn th ing backward, the
Argonaut didn't have diode protec­
tion, so there struck Murphy on my
very first Field Day! So I drove home
(about 30 miles) and picked up the
Drake tw ins and ran at 4 watts out­
put. Boy you wouldn't bel ieve the
guys that came around and checked
the wattmeter to make sure I was
honest ! They were squawking about
running low power (200 watts) and
then couldn 't believe I was working
those CA stations on 4 watts. I stuck

it out all night and ' inally gave up
about 1100 the next morning. But
sure was fun and next year will have
diode protection for the Argonaut: '
W~OGJ was st ricken by mountain­

topp ing feve r and repo rts: "I had
been ac tive wi th QRPp for about a
month before FO. Ever since I was a
Novice. 14 years of age, I had wanted
a portable amateur rad io station that
I could set up in remote locations
and operate from batteries. So the
HW·7 was the perfect piece of equip­
ment and FD was the perfec t oppor­
tunity. I checked out some Forest
Service maps for mountai n peaks
about 11,000 ft. in elevation. That is
timberline level in Colorado and I
needed trees 'or antenna supports.
The peak I selected was located in
national lorest land about 40 miles
west of Denver, Access was conveni­
ent and I checked out the locat ion
beforehand. The terrain near the top0' the peak was rocky, wi th a con­
sistent slope of 35-40 degrees. I en­
joyed a beautiful view of the Rockies
from my spot. and the only problem
was a tendency to roll downhill whil e
sleeping. There were many fine 50­
60 ft. trees.

To use these t rees as antenna
masts, I took along my bow, arrows,
and spinn ing rod and ree l. I stuck the
rod in the ground po inting toward
the target tree, and tied the 8 lb.
monofilament fishing line to the ar­
row (through a small hole I 'd drilled
at its base). The arrow pulled the
monofil th rough the branches at the
top of the trees wi th no problem.
Then a heavier nylon cord was at­
tached to the end 0' the monotlt and
hauled over the t rees. It was then a
simple matter to hoist the antennas
with the nylon cord. Th ink of what
you could do with Californ ia Red­
woods! My 40 lb. bow could have
easily gone to a hundred feet- per­
haps higher ! The spinning rod-reel
combination helps wi th the higher
trees.

I



I used a 20 meter dipole and an­
other wh ich served both for 40 and
15 meters. I worked about 16 hours
of the allotted time. It was a solo ex­
pedition, so I did all the operati ng
and logging. I sat on a log with the
HW-7 in front of me on the ground,
and my paddle on my knee. I was
off the air for a few hours in the tate
afternoon when an electrical storm
blew over. I felt very vulnerable that
c lose to the top of the peak with all
that wire strung up, so I lowered the
antennas for a while. I had a couple
of bluejays that hung around looking
for handouts to keep me company.
Never have had a better time ham­
ming !"

Some other comments. WB9LGZ:
"Antenna was a 2 wave Vee at an

tween the site and the hospital. I did
manage 126 a so's on 40 and 15m
though. I used the Argo with lantern
batter ies. Our club sponsored the
outing and had several ORO rigs
runn ing simultaneously. My Argo was
the only ORPp rig used and did well
compared to the ORO set-ups. I was
anxious to see what I could with the
low power on FD. Everyone had fav­
orable comments on the Argo and
how it worked and were surp rised
by the results. I had a good time
despite the side-effects and am look­
ing forward to next year when I can
pl an a better ante nna system .
W2CRS: " I used the Argo, AC-5 and
a 180 ft. long wire up 20-25 It. (and
lost two arrows trying to get the
th ing up higher!). Very poor ground

ft. and ends at 8 It. The entire sys­
tem, inclUding tower, guys, dipole,
and feed line weighed less than 151
tbs., and survived several storms
during FD with no trouble. We had
to suspend operations for a total of
six hours due to intense electrical
activity when Y2 inc h spark s began
Jumping off the end of the feedl ine.
(We dilJ prove that Ben Franklin's
200 year-otd experiment was val id.)
Despite Murphy and the weather
(two inc hes of rain in 8 hours pre­
ceding the contest), we managed
137 OSO's, smashing WA3UDS's
1974 record of 3 OSO'sl "

That about wraps FD 1975 up fel­
lows. Scores we re good th is year.
Improving all the tim e. The competi­
t ion for the Mill iwatt Field Day

1

This "ecor' set-up is deceptive : actually the site is located in the
Mo/ave Desertl It that isn 't strange enough, note a /so that it Is on
a small island in a Ca tfish pond in rhe des.,,, Now ' haf makes tor
a challenge. WA6YPE notflS " thar s what if i s all about lor us. If
was our first contest eNort at any kind." Nice way fa s tart, eh!
Note the "Murphy~' HW·7 wifh top removed at botrom right.

Thars WA6MCL looking calm and collec ted at the key.

WB9LKC at the mike. Notice that an Argonaut has replaced Ray's
PM-2 plus deluxe box shown in a pix in the January, 1975

column. He s fill looks the same thought

angle of about 30 degrees, 15 ft. up.
Contacts were up by an unbeneve­
able 6450'*' over my effort last year
(2 OSO's)I" WB2Dl.A: " All equip­
ment used is hcrnebrew. The re­
ceiver: a regenerative-superhet run
f rom a pai r of 0 cells and a 9 volt
transistor battery. Transmitter : 2N3­
919 f inal runn ing 5-watts input on 24
volts worth ot 0 cells. separate re­
ceiving and transmitting antennas,
each only about 10 It. high and
strung between trees about 60 ft.
apart. All 27 OSO's were made on 80
c.w. between 0624-0930 eDST of
Sunday morning. I have found that
the BOm boys tend to give ORPp sta­
tions a break." K8BHG : " I almost
didn't get any FD in as the XYL got
sick and had to rush her to the hospi­
tal shortly before FD began. She got
to teel ing better so I took off for the
site and got to operate period ically
what wi th running back and torth be-

- a copper pipe about 5 tt, in the
ground (smashed my thumb with a
sledge-hammer while trying to get it
in farther, and then didn 't have
enough strength to pull it out and try
again!). I was literally in an uncut
field 100 yds. from the St. Lawrence
river. The " hay tever" and bees dur­
ing the day were bad, but the mos­
quitoes at night were terrible !" K6TG
was out in the VW again (see June,
1975 column tor pix) with his Argo.
His 126 OSO's won him the Turlock
A.R.C:s Trophy at the club's annual
picnic to r having made the highest
FD score in the club! WA3UDS: " Our
plan was to operate from the Church­
ville e lementary School, a high point
about 20 miles north of Phil adelph ia.
Murphy struck early, destroying the
finals in the PM3A. We ended up
using the HW·7 through an AC-5
coupler to a 212 ft. twin-lead fed
dipole system with the center at 40

Trophy 1975 appear elsewhere In

this column.

NOTE: The Milliwatt
Many readers ot this column who

are also subscribers to The Milliwatt
have been perplexed , fru strated, and
perhaps angered by my fai lure to
respond to repeated correspondence
inquiries about the journal. I have
been unable to attend to the busi­
ness ot publishing the magaz ine and
handling correspondence since sum­
mer for a variety ot reasons all be­
yond my control---extended illness,
teaching load, marital diffi culties etc.
My heart is still wi th the project, but
unt il I can manage to get my stamina
back, I'l l have to suspend publica­
tion until future notice. An attempt
will be made to return mail that has
accumulated. Be patient, please.
Until next month,

73, Ado, K8EEG/~
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WILLIAM I. ORR, W6SAI, ON

Antennas
1''Well , fr iend Pendergast , what
do you think of the new, larger size
of CO magazine?" I asked .

Pendergast rooked up from his
read ing with a smi le and replied," Its
great! I like it! But I must admit that
the pages aren 't as soft as the old
Sears, Roebuck catalog."

" No one under 60 years of age will
understand that remark ," I replied.

" You mean you aren 't watching
the Hee·haw reruns on TV?" asked
Pendergast.

" No," I admitted. " They are on at
the same time as Star Trek, and I
would father watch Captain James T.

Fig. I -The stack&d Quad a"ay of W6HFL.
Two supporting booms are used, with a
vertica l Sflparalion of 22 teet. Each boom
has two. larg8 oufe, X-Irames fo r the 20
and 10 meter loops. An additional center
Irame supports ona element 01 the 2 ele­
ment, 15 meter Quad. AI( three ' rames sup­
port a 3 element, 10 meter Quad. Driven
elements are fed in-phase with separate

transmission lines.

4 6 • CO • Februory, 1976

Ki rk and First Off icer Spock of the
U.S.S . Enterprise: '

" Some time I wish you would ex­
plain subspace radio to me," com­
mented my friend . " As for now, have
you received any interesting com­
munic at io ns about antennas th i s
month?"

I waved at a pile of mail on the
corner of the operat ing table. Pen­
dergast dropped the copy of CQ and
picked up a handful of envelopes.

"There are some very interest ing
letters," I admitted. " Just look at this
note and photograph from Don, W6­
HFL. He has a stacked Quad array
for 20, 15 and 10 meters that is quite
unusual (fig. 1). This set-up consists
of two supporting booms, separated
22 feet, one above the other, The
spacing works out to be a half-wave­
length on 15 meters, slightly less
than a half-wavelength on 20 meters,
an d about % -wave length on 10
meters. Each boom has two, large
outer x-trames and two smatter . in­
ner X-frames . The upper , ou ter
frames support a single 2 element,
20 meter Quad and all three frames
support a 3 element , 10 meter Quad.
In add it ion, the center frames and
one outer frame support a 2 element,
15 meter Quad. The sketch of fig . 2
shows the general layout of the
Quads."

Pendergast studied the photog raph
closely, then asked, " How does Don
get the top set of Quad elements up
in the air? With a helicopter?"

" He doesn't say," I admitted. " Sut
after looking at the picture, my guess
is that the vertical support pipe
drops down into the tower. Don can
then put the top Quad elements in
place on the pipe, then push it up
inside the tower until the elements
are high enough In the air to mount
the lower set of Quad elements. He
uses separate feed lines for each
band, and the upper and lower driven
elements are parallel connected via
two Ieedrtne sections of equal length.

The system can be matched up in
the same manner as the 144 MHz
moon bo unc e antenna ar ra ys de­
sc ribed in last month's antenna
column:'

" That tooks like powerful OX med­
ici ne," observed Pendergast 8S he
studied the photograph as if it was a
fine jewel. " Remind me to stay clear
of Don in a pile-up." He relinquished
the photograph as I picked up the
next letter.

" Here 's an interesting note from
Sob, WB40 PG/ S in the Great State
of Texas," I remarked , passIng a
drawing to my fr iend. " Bob put up a
duplicate of the "sfcper" antenna for
80 meters that was described by
W6MZ in the September, 1975 CO
Antenna Column. Briefly, it is a quar­
ter-wavelength of wire suspended at
one end from a tower. In Bob's case,
the wire Is 62 feet long and the tower
is 40 feet high. The antenna is fed at
the top of the tower with a 50 ohm
coax line and a 1-t0-1 balun. The
shield of the coax line is grounded
to the metal tower at the top. That's
about as simple an antenna as I
know of for 80 meter work. The d i­
mensions and the s.w.r. curve for
Bob's stcper are shown in fig. 3.

" Sob says the amount of d roop, or
slack, in the w ire and the tower
height both affect the e.w.r. of the
elope r to a ma rked degree. He
"zeroed-in" on 3900 kHz by moving
the bottom 10 feet of the antenna
about, and f inall y ended up wi th it
running parallel to the ground and
abou t 7 feet In the air.

" As you can see, Sob's s.w.r. curve
is considerably sharpe r than the one
measured by W6MZ. But Sob's an­
tenna is qu ite a bit lower, since his
mast height is only 40 feet. "

" The s.w.r. curve looks very nice
over the phone band," observed Pen­
dergast. " Obviously, the stoper is an
effec tive antenna, even though it
seems as If part of it is missing!
Where is the other half of the an-
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usual, unorthodox antenna has not
yet been invented."

" Interest ing," commented Pender­
gast. "I guess the old story about
using the bedsprings for an antenna
coul d be true." He picked up the
next letter from the pile.

" Well ," he said with a smile,
" Here's a super-simple antenna for
40 and 80 meters worked out by
Tony, WA4JQS. Nothing magic. but
this long wire works two bands with
no tuning adjustments, and provides
a better signal than separate dipoles
for each band, wh ich Tony used be­
fore. The antenna is a 2~ wave­
length wire for 40 meters, about 370
feet long (fig. 5). It's fed at one end
directly by a 50 ohm coax line. On
80 meters, the wire is about 1~
wavelength long. Tony prunes the
length for lowest S.W.r. on 80 meters,
but finds the length not critical. The
antenna runs north-northwest by
south-southeast, and is fed at the
southern end. Except off the ends of
the long wire, this antenna out-per­
forms single band dipoles erected at
the same height as the long wire­
by about 2 to 4 S-units-accord ing
to Tony. So, if you have a little
space, th is sounds like a fool-proof,
simple and effective antenna to try."

" Yes, and you can probably series­
tune it aga inst ground as a long wire
Marconi antenna fo r 160 meter op­
eration," I rep lied .

I picked up the next letter and
said, " This is a short note from my
friend Van, W4YM, of Skylana Prod­
ucts Company, the Quad man. He
has inclosed a short articl e from the
great publication, Florida Skip. This
is a fine littl e maqaztne. The article
is by Hubert , K4QKF, and it describes
a two-band Quad design for 20 and
15 meters that makes use of end
loading and t raps. K4QKF started out
with a Quad loop that was slightly
undersize for 15 meters (fig . 6). It is

Fig. 4-The novel 40 meter indoor an­
tenna 01 W2/SL made from a 20 meter
dipole. The antenna is in the aWe, about
3S fest above ground. The capacitor at
the center of the antenna is adjusted lor
lowest s.w.r. at 7150 kHz and the antenna

can be used over entire 40 merer band.
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to work 40 meters with it. His experi­
ments produced a very novel 40
meter antenna from the dipole. He
end-fed the wi re, which was about
32 feet long, and worked it against
ground, which was a vent pi pe riser
in the attic. This resulted in a rather
high value of s.w. r. on 40 meters, so
he placed a variable capacitor at the
center of the wi re-right at the point
where the 20 meter coaxial cable
used to be attached. He discovered
that the reflected power could be
dropped to near-zero by adjusting
the capacitor (fig. 4).

" For 20 meter operat ion, the co­
axial line is attached once aga in at
the center of the antenna and the
capacitor is set to minimum capaci­
tance.

Fig. 3-The sloper antenna of WB4DPGIS.
Sixty-two foot wire is hung from the top of
a 40 foot tower . Bottom end of w;re Is about
7 feet above the ground, with last 10' 01
wire running parallel to the ground. An­
tenna is led from the top end with. t-to-t
balun and RG-8U leedlintJ. Sraid of coax J.
grounded to the tower at the top. S.w.r.
curve shows good response between 3.8

and 4.0 MHz .

" This is ano ther case, l ike the
stoper. of guess ing where the rest of
the antenna could be. It seems as i f
the vent p ipe riser enters the picture
in some manner, and perhaps isn 't a
t rue ground. But that's only a guess.
It proves, at least, that the last un-
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Fig. 2-5ide view 01 W6HFL stacked
Quad array. The assembly consists of 3
over 3 on 10 meters, with 6*' spacing
between elements, 2 ovef 2 on 15 meters,
with 10' spacing and 8 single 2 element
Quad on 20 meters (mounted on the up­
per ff ame) wllh 13' spacing. Vertical

separation is 22'.
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l enna? Does the tower radiate? Bob's
remarks about moving the S.W.f .
curve about by adjusti ng the lower
end of the antenna are interest ing,
too. That means the eloper can prob­
ably be adjusted 10 anybody's loca­
t ion and tower. The sloper deserves
some more investigation. lor sure,
and I hope that some of you r readers
will work with it and send in their
resu lts and observations."

" Agreed," I sai d. " And fo r any
material on the etoper. or other an­
tenna that I use in this column, I'll be
pleased to send the contributor one
of my antenna handbooks."

Pendergast sketched the stoper in
his notebook and then asked, "What
else is new and interesting in the
mail?'

" Well. I received a very interesting
note from Allen, W2ISL. He had a 20
meter dipo le in his attic and wanted
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Fig. 7-"Lazy Quad" is popular antflnn"
lor high Irflquflncy bands. Side L is " quart·
er wavfl lflngth af lowest operaling tre­
quency. Antflnna is ted with tunflr and two­
wire line. TV " ribbon" line can be ustJd tor

power levels fess 'han 250 waNs.

MHz. The ti ps run inward along the
horizontal support, and space Is
somewhat limited. So a small load­
ing coil was added at the middle of
the extension tip, and the outer tip
(B, in the drawing) trimmed for reso­
nance, using the grid-dip meter. The
little loading coils (L,) are wou nd
with 26 turns of insulated wire on a
ja-tncb diameter ceram ic insulator.
The leng th of the winding is about
2~ inches."

" Very good," remarked Pender­
gast. " That produces an element that
resonates on bot h 15 and 20 meters
and uses only one teedttne. Now,
what about the Quad director?"

" You can use normal spacing be­
tween the elements. The total length
of wire in the parasitic element is

( contin ued on page T8J

,,,,,
~

antenna, I would resonate the 15
meter traps to a sl ightly lower fre­
quency to provide somewhat better
bandwidth response. I would tune
the traps to 21.0 MHz, or even as low
as 20.9 MHz. In this way, the antenna
can cover the low frequency end of
the 15 meter band, as well as the
phone band. Experience has shown
that it is best to tune the t raps to the
lowest frequency of operation in the
band, and most antenna designs
using parallel-tuned traps have the
traps tuned to the low end of the
band, or just outs ide the low end."

" How does he tune the Quad loop
to 20 meters?" inquired Pendergast,
making a qu ick sketch of the Quad
loop in his ever-present notebook,

" The same way a trl-bend Vagi is
tuned to 20 meters," I replied . "K4­
QKF added extension t ips after the
traps and trimmed them until the
whole assembly resonated at 14.2

60'

M••

Insu lator

traps is given in the drawing. Each
trap was dipped to 21.3 MHz before
installation in the antenna."

" Well, what did K4QKF use for the
ca pacitors? " inqui red my fri end,
studying the drawing.

" According to the F/o r id a Skip
art icle, they were moulded mica
capacitors," I replied. " That sounds
OK if you are just using an exciter,
but I doubt if they would stand up to
high power. I'd suggest that you use
50 pf, 5 kv ceramic capacitors, such
8 S the 850-ser ies made by Centra/abo
They'll handle the legal power limit
with ease: '

" In addition, if I were building the

To tl l wire Ieogth abou t 370 leet

Ground
RG -81U co.~ to ""ion

Insu lator

60'

Fig. 6--The K4QKF two band Quad element for 15 and 20 meters. The under·slzed
element Is resonated to 15 mete rs by the addilion of the short "A" sec tions. Parallel
tuned traps Isola te the tip sections " B" which resonate lhfl e/flment to 20 meters, The
20 metflr extensions arfl loaded with coils L1 to conSflrve space . The trap coil is 1.2
microhenrifls ( 12 turns. ¥4.Jnch diametflr, I l-2 · ;nches long). See text for adjustment.
Parasitic efflment s ides are 5% shortflr for director and 5% longer for rfltlector. Traps

and find s ections are adjustfld for proper resonance.

F F
Feed point

about 11 '5- on a side of the driven
element. He loaded it to resonance
at 21 .2 MHz by the addition of short
stub wires placed at the high voltage
points of the loop. These stubs are
marked (A) in the drawing.

" In order to set the exact length
of the stubs, he coupled a dip-meter
to the feedpoint at the bottom of the
loop with a Hum coil mounted on a
coaxial fitt ing.

" Once he esta blished resonance,
he then added a tuned trap and an
extension to the stubs on each side
of the loop to ach ieve resonance at
20 meters. This is the same pr inciple
used in a ttl-band Vagi. Data on the

Fig. 5--A simple end-led wire anfenna for 40 and 80 meters used by WA4JQS. The wire
Is current fed af one end trom a coax ial line and is 2'* wavelengths long on 40 meters
and 1% wavelengths long on 80 meters. The shield of the coax line is grounded af the
antenna end of line. The antenna leng th is pruned tor lowest s.wr. on 80 meters. The

vertica l section ot the antenna Is held about 20 feet away from the lower.
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Fig . 1-Comparison 01 Sample dot li nd Sfandard TV Images. (Sample dot on the 111ft .)

he has evolved a coherent and well
articulated plan for developmental
prog ress.

Looking Ahead, Experimentation
Freq uencies Needed

Present day occupancy of our v.h.f.
and u.h.f. f requencies leaves broad
frequency ranges open to attack for
non-amateur proposals. Surely there
is room for valid and useful experi­
mentat ion at the high ends of our
29 MHz. and 50 MHz. bands as well
as segments of the 144 MHz., 220
MHz. and higher frequency bands.
Purposeful use of these frequencies
could help to ensu re their continued
assignment 10 amateurs.

l ooking ahead, let's hope that
Bob gels loads of support for h is
program from both the A.R.R.L. and
the F.e .e . The expanded communi­
cations capabili ties offered by this
project warrant on-the-air testing for
practical operating experience at the
earl iest possib le date.

SPETMFMSSTVI
No, I'm not missing a diode In my

keyboard ! That abbreviation repre-

VNBTV Time Goals and
Ob jectives

Bob kindly supplied me with a
draft of his A.R.R.L.-presented paper.
His t ime goals call for completing
ini ti al lab experim ents by early 1976;
conducting r.f. link tests by mid 1976;
reporting results to the F.e .e . and
A.R.R.L. at s f by late 1976; firming up
standards and petitioning F.e .e . for
rules by 1977; developing system
hardware for amateur use - post
1977.

I th ink that congratulat ions are in
order for not only Bob's innovative
th inking-but also for the fact that

shows that the qual ity of Sampledot
images is indeed excellent.

VNBTV as outlined in Bob's paper
is an application of the Sampledot
system for possible use in the am­
ateur v.h.f.lu.h.f. spect rum start ing at
say, 29 MHz. It would provide good
qual ity, real-lime TV motion that is
life- like. Resolut ion would be equal
to or better than present SSTV
standa rds. R.f. bandwidth wou ld be
15 to 20 kHz. Sounds exc iting,
doesn't it ?

VNBTV Anyone?

B Ob Stone. W3EFG. of Exton. Pa..
The prtmemover in G.E.'s Sampledot
TV System made a potent presenta­
tion on VNBTV (Very Narrow Band
TV) at the A.R.R.L. New England
Divis ion Convent ion in Hartford last
November. Remember that name,
SAMPLEDOT, because I have a feel­
ing you' re going to be hearing more
about it as time goes on!

The Sampledot system is a means
of transmitting and receiving vide?
information (includ ing motion) with
less than standard TV bandwidth re­
quirements. The design of the sys­
tem can be varied accord ing 10 ap­
plication requirements w ith attend­
ant changes in bandwidth and reso­
lut ion. Scan conversion is used at
the camera input and monitor display
stages to provide compat ibi lity with
broadcast TV equipment. The name
Sampledot is apparent ly derived
from the pseudorandom sampl ing of
the raw video input utilized to elfect
the desired bandwidth red uction .
The comparison of Sampledot and
standard TV images shown in Fig. 1
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S-Prog,am Boa'd designed and
built by Jerry Foste, . WIOWH.

Fig .

Fig. 4-E1Crension Tube Set for USlf wi lh
TV lenses. (The lenses shown a,e nOl

pa,t of the Set.)

Macro 25mm. focal length. 11 .4 lens
on a Robot Model 80 ca mera.

If you don't happen to own a
Macro type lens, there are two other
approaches to la rge r images. Most
photo stores sell closeup attach­
ments. Ask for one suitable for use
with a 16mm. movie camera lens.
More effective, and more expensive
are Extension Tube Sets . Denson
Electronics in Rock....Hle. Conn. sells
a Cosmicar Extension Tube set No.
EX-C6 which can be used to great
advantage with the lenses frequently
used in TV work. The extension tube
I ri ng is used as a spacer to in­
crease the distance between the
back of the lens and the .... id icon
target with an attendant increase in
image size. You can see what exten­
sio n tubes look like in fig. 4. I in­
cluded some lenses in the picture
just for size comparison , they're NOT
part of the set!

If you' re on a tight budget , just
cut some washer-like spacers out of
a piece of cardboard, slip them be­
tween the lens and the mount sur­
face and voila- suddenly you have
BIG images on your screen. Don 't
overdc on the thickness, and be
careful not to get paper dust on the
v idicon or the lens.

up like dandelions (but a lot more
welcome!) it's a good idea to check
w ith your local Repeater Council
group before settli ng down on a
randomly chosen f req uency.

Do You Have A Home In Your
Snapshots?

Snapshots of your family and your
home represent an excellent source
of pictures to transmit via SSTV.
Your w ife. kids , and pets are of ln­
te rest to your slow scan friends. In
addition. amateurs everywhere are
interested in what you r home looks
like. A Yagi beam at 20 meters olf
the ground tends to look pretty much
the same whether it's above New
York or New Guinea soil . but the
construction of homes varies enorm­
ously around the globe! It you have a
photo of your home avaltabte. why
not show it to your fr iends on another
continent?

How To Make Big Images Out of
Little Pictures

Ha....ing viewed severa! million snap­
shots during my years in Kodak's
color process ing operation, I can
state flatly that the One Thing that
most amateur photographers could
do to improve the quality of the ir
pictu res (and with the leas t effort)
would be to get CLOSER to their
subjects.

If you look at the photographs
used in virtually any sales catalog or
magazine advertlsement today. you
will qu ickl y see that the image sizes
are BIG, not small. This is so that
you can see and understand as
much as possible about the product.
What has all this to do with SSTV?
The restrictions on detail imposed
by our 128 line slow scan system call
fo r the same treatment-BIG images.
How do we get these big images?

The first thing to do is to use
common sense in you r choice of sub­
jects. Don't expect to get good .re·
suits wi th one-eighth inch high rm­
ages in a snapshot. However. if you
have a nice sharp photo 01 you r wile
-and let's say the image of her
head is about one inch high, you
can fill your SSTV screen with that
image without becoming an optics
wizard.

An example of what I'm talking
about is shown in the photo se­
quence showing a picture I took for
use on my wife's passport. Fig. 2 is
the orig inal Kodacolor snapshot with
a 1V.. inch square marked off around
La Belle Peggy's head. The edvant­
age of having a lens that w ill let you
get close to the subject may be clear­
Iy seen in fig. 3 wh ich shows how the
1V.. square can be made to nearly fill
the screen by using a Cosmicar

Fig . ~riginal Kodacolor Passport Pic­
ture of Mrs. W2DD.

sents what I th ink is a growing group
at home and abroad-the Society for
the Preservation and Encouragement
of Two Meter FM SSTV. From l on­
don to Miami and other assorted
spots alt over the globe come re­
ports of evening nets of SSTV on 2
meter t.m. The closed circuit quality
pictures entice many a slow scanner
away from the zilch on 20 and multi­
path at 751

My latest communique on this sub­
jec t comes fr om Captai n Tom Smith,
WB41FU of Miami. At th is writi ng
there are 15 SSTV stations in nig htly
con tacts. They range trom Ft. Lau­
derdale southwards. Net operation is
on 147.57 Sim plex on Wednesday
and Friday nights.

Tom reports that AI Gonzales ,
WB4PWR, of Miami, is putting up a
repeater operation wh ich will likely
be operational by the ti me you read
this column. Frequencies will be,
147.81 In, 147.21 Out . Sounds like a
lot of funI

If you have a local slow scan group
operating on 2 meter f.m.. please
drop me a line and a pictu re or two.
Incidentally. with repeaters coming

Fig . 3-Enla'ged image ot Kodacolo, orig­
inal obtained wirh Cosmica' Ma' co lens.
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8- W2DD station ID moatttea by
VE3DVV's Ugh! pen.

Fig .

Fe b rv a ry , I 9 7 6 • CO • 51

Brute Fo rce Scan Conversion-­
Another VE Caper

Clay! Anguish, VE3lU, of Brant­
ford, Ontomonitors the Sunday morn­
ing VE SLOW Sca n net on his 439.25
MHz. FAST scan monitor. Yep, it's
the ubitquitous VE3DVV at work
again! John points his fast scan
camera at his (scan converted) SSTV
monitor and pumps the net video

_.

ory in sync w ith the rest of the pic­
tu re creating an X or other mark In

accordance with the light pen path.
Fig. 8 shows what John did to my
W2DD station 10. A talented artist
like Ko Sasaki. JA7FS, could really
have a ball with th is li tt le gem!

Seems to me that Doctor Suding,
W~LMD, published something on
this techn iqu e sometime ago. Maybe
we don 't need keyboards - just
" write" on the tube!

week involves more soph isticated hi-
jinks. .

Using what might be called a hght­
pen technique in connection with his
slow to fast scan converter, John has
been delet ing letters, adding word s,
and/or crossing out parts of re­
ceived frames before playing them
back out of the scan converter mem­
ory for the amazement of their. orig­
inators. Imagine the consternation of
W.A. Hend ry, VE3BNW, of Weiland,
Ont. when John played back one of
VE3BNW's keyboard frames with all
the " h's" and "a's" removed !

The techn ique involves sliding a
small photo-cell probe a~ro.ss t~e

monitor CRT trace, ampli fying Its
output signal, converti ng it to a digi­
tal form , and then storing it (as .a
black or white) in a memory that IS
li ne-synced with the received image.
On playback, the black or white line
so generated comes out of the mem-

(con tinued on page 72)

Fig. 7- W80Z's station, s~owing home­
brew camera mount used In photograph·

ing SSTV monitor screen.

Fig. 6-Program Board designed and
buill by " PT" Taylor, W80Z.

quickly select the program he wants
with the Selector control. When I
see what Jerry has done to get
thi ngs organized, I just cringe as I
contemplate my poorly labeled,
messy stack of cassettes!

To wind up the program board
story, fig. 6 shows how " PT" Taylor,
W8QZ, of Springfield, OH. has solved
the problem of varying size / distance
requ irements. The sim ple ease l ho lds
any size card up to 10 inches square.
Edge guides on the base of the easel
sli de along the board carrying the
whole assembly so that there is
ample adjustment capab ility for most
any size subject.

" PT" does a fine job of photo­
graphing received pictures wi th an
equally sim ple but effec tive camera
j ig or holder as seen in fig . 7. "PT"
made up the holder so that it tits the
pyramidal-Polaroid form well encuqn
to prevent the camera from slipping.
He uses a Polaro id close-up attach­
ment No. 543 on an old No. 103
camera. Sorry space will not permit
including one of " PT's" ott-the­
screen photos.

Canadian Capers
John Vanden Berg, VE3DW, of Mt.

Hope, Ont. comes up with another
trick or two every week! A few weeks
ago John had his slow scan " audi­
ence" puzzled w ith upside down key­
board graphics and a few other
" goodies" . His tatest trick of the

What About 256 Line Frames?
Does the advent of 256 line f rames

wipe out our concerns about image
size? Well not entirely-why not take
advantage" of all possibilit ies and
t ransmit the sharpest pictures pos­
sible with the system available to
you? The higher resolution of 256
line pictures brings us a step .c loser
to broadcast television quality so
why not take a page from the cern­
merctet boys and still go for the BIG
images? Take an objec tive look at
just abou t any TV channel for ~ few
minutes - and how many long
shots" do you see? Documentaries
and Travelogues may include quite
a few " long shots" , but apart f rom
sett ing a scene, News and Enter­
ta inment features operate at a rather
close range. I' ll have more on 128
versus 256 line resolution in a future
column.

Incidentall y, it's hard to do just ice
to the SUbject of lenses and image
size in a monthly column , so if you
have any questions regard ing this
subject, please drop me a line. (A
new book on slow scan that Cop
MacDonald and I are co-authoring
will incl ude a chapter with illustra­
tions and charts related to lenses,
image sizes, etc .)

Feedback Can Be A Good Thing!
Back in October we published in­

formation supplied by Hal Godfrey.
W6EVY. of San Carlos, CA. on how
to set up a " program board" for
making slow scan tapes. Jerry Fos­
te r, W0'OWH, of Stanley, Kansas has
a good work ing system too. As you
can see in fig. 5, Jerry has his cam­
era mounted horizontally, facing a
sl id ing board. For graph ics, he uses
stick-on leiters. Shirt cardboards cut
to 6 x 8 inches ca rry his sketches and
messages. (Just in case the term
" shi rt cardboards" is an unfamilar
one to some of our readers, let me
explain that th is is a piece of card­
board inserted in a shirt by com­
mercial laundries and some shi rt
manufacturers!)

Back to Jerry's sliding board. By
having two slots fo r cards, he can
change one card wh ile the other is
being recorded , pretty neat! Jerry
found a small light control made by
Ohmite (Model No. PCA.l000) that
does a fine job of controlling his
lamp brightness.

To facil itate smooth programming,
Jerry has modified an eight t rack
cartridge tape player so that he ~an

start and stop it at will w ith hold Ing
relays. He standardizes his tape
lengths and adds a piece of foil to
actuate the cu t off. He puts four
programs on each cartridge and can



Math's Notes
BY IRWIN MATH, WA2NDM

Fig. ' -An explOded view or the copy box discussed in the text.

easy. This device can also be used
for photographic processes in a man­
ner similar to a print box if one so
desires.

All construction details are clearly
shown in fig. 1 as are the dimensions
we used. You can of course vary
these to suit your needs.

For even easier construction, an
inverted aluminum rad io chassis or
something along that line could be
used instead of the wooden box. The
additional purchase of a draftsman's
mechanical draw ing set wil l greatl y
enhance the usefulness of the copy
box. If you do use a metal box be
certain you take care to prevent any
potential a.c. contact w ith the metal.

Our second offering is a u.h.f. field
strength meter that has " saved the
day" on at least a dozen occasions.
It is useful on 6 meters, 2 meters, 1Y4
meters and aside from determining
whether or not a transmitter is putt ing
out power wi thin its frequency range
(SO-5OO MHz). The meter is sensitive
enoug h to detect power in the mul­
tiplier stages of a transmitter if close
enough coupling is provided. Provi­
sion is also made to check on mod u­
lation of a received signal.

The r.I, is picked up by the an­
tenna and tuned circuit L1 C1• 0 1 rec­
t ifies th is r.I, and the two fixed ca­
pacitors in conjunction wi th the r. t,
choke fi tter the rectif ied signal. The
resulting d.c. signal is applied to M,
a O-SO micro ampere meter. J 1 is in­
cluded so that a set of earphones
can be plugged in and used to check
on modulation quality of a received
signal. The field strength meter Is
built in a standard 6x5x4 minibox or
similar sized enclosure. L1 is a 1Y2.
length of # 14 wi re which is bent
around a ci rcular surface so that its
ends come into co ntac t when the
terminals of C1 which is a Lafayette
99F62176 variable capacito r. The an­
tenna is a common te lescoping whip
soldered to a PL· 259 coaxial con­
nector. This connector mates with an
50·239 mounted on the case and

"copy box" shown in exploded view
in f igu re 1.

This box will allow rapid tracing of
drawings using almost any type of
t ranslucent paper (including bond)
because of the back lighting feature
it has. It consists simply of an en­
closure containing two small 15 or
25 watt incandescent lamps (or fluo­
rescent lamps if you prefer) connect­
ed in parallel , across the 115 volt
a.c. l ine, a trans lucent writ ing sur­
face, and an optional power swi tch.
Light passes up through the drawing
and through the paper making trac­
ing or PIC board examination quite

' · 1%" vent I'loles i:~:~§~~~~~18 minimuml'~--'
I,

A luminum toil r"'lector I,
I,
I

YO plywood N. ! ~"",\:\"~,

Wh'le tr. nslucent lucile
'1. -'1. - thid<

Indoing our annual end-of-the-year
cleanup we came ac ross several
ideas pertaining to proj ec ts we had
built some time ago and, after rem­
inisc ing a bit. dec ided to pass the
most interest ing ones on to you th is
month.

Item #1 is a gadget we have had
in our lab /workshop lor at least 10
yea rs now. It is indispensable when
the occasion arises to trace an elec­
trical or mechani cal drawing from a
book or magazine. Th is devi ce is
also great fo r checki ng PIC artwork
or even photographic negatives.

What we are talking about is the

I,,
Light $OCl<etl mounted here r;.....":~~?<::

,
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Fig. 2-A vAl. field strength meter. Consul' the text for details. The frequency range
can be varied somewhat by adjusting L,.

C,
tu ning

.001

AFC

.01

,00K
wnsitlvity •

Meter (M,)

I-

quoted are from one surp lus dealer
in New York City and by careful
shopping and scrounging, can eas ily
be equalled or in most cases be t­
tered.

While I am not suggesting that you
run out and bUy these if you do
have them around, you might be able
to put them to use and bring back
memories of days gone by.

See you nex t month
73, Irv, WA2N OM

,
Fig . 4-A typical rs. amplifier circuli employing the " an'iques" described In 'he text.
With regard to 'he charI above, lubes with 30 MHz maximum ratings can be used at
60MHz with a 75% reduc tion in power refings. All ratings are c.w. ratings. As to what

'hey will do In lin ear service, your guess Is as good as mine.

0... Mu imum Mtx imum B' P"le
To,," _. RF OUIPUI. fr equenc:y . value. currenl.

",. WIIltt WIllIS MH' R. va..... Eft VI"'" ...olu - Coo.

BOO 3<.0 780 JO 24.0K 25w. 5.0v. (I 10.Oa. 3000 330 S 9.00

BOB 9.' '40 JO 6.7 K lOw. 7.5v. O 4.0 a. ' SOIl 12' .90

810 12.0 <1, JO 4 0K lOw. lQOv.• 4 5a. zaeo 27S 12.00

'" as 120 60 1.OK lOw. 6.3 .... . 4.0 a. 'SOIl 'SO 1SO

60 wall standard
hou~ld lamp

"'~

No. 47 pilol t.mp

RF outpUt

Eh

ll.
~ lurn ..-ound I
UHF conneclor

~~",,~'~turn No. 20 Buss wire and sll.!<lV ing
~ or No. 20 insula ted wire

Fig . 3- Two simple rt, accessories . Uses
for these aids are discussed in the text .

Spread The Word
An eye-catch ing bumper sticker en­
couraging the man in the street to
" Talk to the World-Become A Ham
Operator" is avail able from CO for
25, plus a legal-si ze s.a.s.e. Quan­
tity prices upon request. Write to :
CO, 14 Vanderventer Av., Port Wash­
ington, NY 11050.

(

Sha pe to f it in tc
UHF connector
eenlllf pin

o
\

R,

~ool' ~'_~L- f
.01 b

B'

RF
inpu l

for what it is worth- maybe only nos­
talgia.

Whi le going through my supp ly of
components, I came across a small
collection of old, surplus transmitting
tubes of various sizes and shapes.
Before junki ng them however, I de­
c ided to rem inisce a little, and pulled
an ol d tube manual off the shelf. I
was at once surprised to notice the
ratings of these " bottles" and after
consulting the local surpl us dealers
catalog, even more surprised at the
very reasonable prices for these
tubes. (Since no one rea lly wants
them). Referring back to the tube
manual I checked to see if these
tubes were really good for someth ing,
even today. The collection of data in
the chart of fig . 4 Is the result. In all
cases, the vital informat ion is given.
I have only chosen 4 of the dozen
or so old tubes that I have so as to
not burden the reader. If this sort of
th ing interests you however, other
good sources of additional informa­
tion are: The Radio Amateur Hand­
book, 1940 to 1945 editions, and old
co pies of the RCA Transmitting Tube
Manual. Any ham, 40 years of age or
more, will probably prove a valuable
source of info rmation also I Prices

thus allows other r.t. sensing heads
to be easily connected. For 0 1 any
general purpose Germanium diode
such as a IN34A can be used. I used
a 1N21 surplus diode because it was
designed for high frequency work
and happened to be available. how­
ever the lN34A will work in this er r­
cuit. Be sure to connect 0 1 as close
as possible to C ,. The r.t. choke is
made by wi nding 25 turns of # 28 or
#30 enameled or tormver wire on a
1 watt resistor of 2.2 megohms or
more. When wiring the earphone
jack be sure to use the correct lugs
or the Jack will not work properly.
The enti re ci rcu it was wired on a
small piece of copper circuit board
which was then mounted to the front
panel by 4 sc rews and 1- spacers.
When wiring the unit, be sure to ob­
serve correct polari ty on the diode.
The schematic diagram is shown in
fig. 2.

The field strength meter is cali­
brated using a good quality signal
generator which is cou pled to the
antenna by wrapping 3-4 turns of
wire around it w ith no actual ccnnec­
tlcn. Readings taken on a 0-1 00 dial
attached to C1 as the f requency is
varied, are plotted on a graph which
then becomes the calibrat ion chart
for the meter.

In addition to this meter, the two
devices shown in fig . 3 will also prove
to be very useful.

The first of these is a # 47 pilot
lamp sol dered to a 1 turn loop of
#20 insulated buss wire. This lamp
is used by pushing its coi l in be­
tween the turns of air wound coils In
transmitters to check power levels.
It performs nicely from about 10
MHz all the way up to 90-100 MHz
and is ideal for checking resonances
in multipl ier stages of u.h.t. trans­
mitters.

In a similar manner, the 60 watt
lamp and its " buss wire addi tions"
can be " p lugged" into a u.h.f. con­
nector to serve as a dummy load.
Power levels can be roughly esttmat­
ed by the brilliance of the lamp al­
though the effic iency suffers at hig h­
er frequenc ies. For a prel iminary load
however, the lamp works fine.

The final item, I am passing along
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Novice
BY HERBERT S. BRIER, W9EGQ

J. Christopher Fagas , WN2VVV, 8 Burdick Rd., Pearl River, N.Y. 10965, uses a Galaxy
V, Mark II transceiver and matching vt.o. His antenna farm In the attic comprises 15
and 40-meter dipoles and an SO-meter " long wire" consisting 01 three "Slinkies " In
series 'ed through an antenna matcher. He ge ts ou t well on a/l bands. Chris is president
01 his high school radio club, and a member 01 MARS and Civil Defense. We are
sending WN2VVV a I -year subscription to CO for this winning entry in the Monthly
Novice Shack Photo Contest. If you want to enter the contest, send a sharp photograph
(prelerably black and white) 0' you at the con trols or your amateur station and some
details 01 your radio career to : Novice Shack Photo Contes t, cIa Herbert S. Brier,
W9EGO, 409 S. 14th St., Chesterton, Ind. 46304. Suitable non-winners will also be

published as space permits .

M any amateur radio cl ubs and
independent groups ac ross the coun­
try sponsor Amateur study courses
to aid all comers to earn their Novice
licenses and the new Communicator
license when it is finally authorized.
The course usually comprise about
10 weekly lessons. and the pros­
pective students are virtually prom­
ised that if they attend all classes
and do a minimum amount of study­
ing between lessons. they will pass
the Federal Communications Com­
mission exam ination easily. even if
they do not have any previous elec­
tronic knowledge. Furthermore, the
majority of students who do both,
pass their Novice examinations. At

that point, the courses end, leaving
the new Novices to his own re­
sources.

Many readers of the Novice Shack
got their start in amateur radio in
earl ier courses of th is type. Unfortun­
ately, too many recent graduates dis­
appear from the scene in a short
t ime. oft en without getting on the
air. Why?

Our theory is that the very suc­
cess of the classes in teaching thei r
students enough code and theory to
pass the Novice examination so
easily is a major part of the problem.
The graduales whose only knowl­
edge of Amateur Radio is what he
learned in the course, have only the

fogg iest not ions of how to tune a
communications receiver or adjust a
transmitter for best results. He prob­
ably does not know how to call or
answer a "ca." The only code that
he has copied is probably the in­
structor's sending in crass and from
recorded code courses. Consequent­
ly, he finds that copying code sig­
nals that are fad ing in and out of in­
terference and noise on the air and
simultaneously manipulating the re­
ceiver controls is playing In a much
tougher league.

Faced with these problems, that
often seem overwhelming to a new
amateur, and no one to ask for help,
it is understandable that some ot
them settle for an t t-meter box
which is simpler to operate than a
broadcast radio receiver or a tape
recorder, and which brings him all
the advice that he can use. Of
course, we know that amateur radio
offers more rewards than any other
electronic hobby, once you fi nd the
key. Unfortunately. they have trouble
finding it. Also, not all of these " de­
serters" intend to give up amateur
rad io forever. Some of them enrolled
in the Novice courses in the first
place only because they were told
thaI having a Novice license when
the new codeless v.h.f. amateur
phone license comes into effect will
automatically make them eligible for
the new privileges. And they may
stl ll be right !

Improving Elementary Amateur
Courses

A simple modification of beg inning
amateur courses could go a long
way in helping their graduates to get
on the ai r. Instead of ending the
courses with the admin ist ration of
the Novice examinations. extend
Ihem for a few weeks. The added
sessions should be devoted 10 giving
the students practical experience in
tun ing and operati ng amateur equip­
ment (using dummy anlennas on the
transmitters).
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Hans Tische r, WP4EBO. P.O. Box 524, San Juan , Puerto Rico 00902, ope rating his
Yaesu FT-fOJS transceiver and associated equipment.

· - -..-- - .

•
•
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Home
training in
AMATEUR
RADIO

NEW
from
NRI ,

Don't lose your favorite frequency
T he f'CC b. a ..id " either-or" on
Iieen.i nc, but to pan Adv. nced . nd
Extra Clan exam.. you need t he
technie.1guidance .. offered by SRI.
N RI Adv. need Ama teur Radio II fo r
tbe bam ...bo already b... General.
Conditional or Teeh Cia.. t ieket .
B••ie Am. teur Radio ia (or tbe be­
Kinne r and ineludea tran lmitt er,
3-b.nd rec:eiver, eode praet iee equip­
ment. T hree t r aining pl.nl offered.
Get .11 t he faet•. M. il coupo n. No
obligation. No ..Ie. m. n ...ilI e.n on
yo u. NATIONAL RADIO e
IN STITUTE, Washington , -
D.C. 20016. ~

• ••.. •••. •••• MAIL NOW •• ••••• •• ••• •
• •
• NATIONAL R...DIO INSTlTUn ' OoD1§: :
: W..hl o... D.C. 20016 •
• Pl nd m . Inform. l lon on ...m ..... . R.d~ •
: It. +nl,.. .

NRI. le a de r in Cc mmu nlc e tio a e,
T e le vi ai on, E le etroni u e nd TV­
Radio home training , no w offen the
tint in Amateur Radio eoullIe• • de­
.ie-ned to prepare you (or the F CC
Am. teur License yo u ....nt or need.

••
•

: Add ..u :

: City SI-'_ Zlp_ :

: AtCU'IT" Mf.MlU .nlOOlA~ . 0'" " "n caUIICI~ :

speeds of three and fou r w.p.m. I
wonder if WNgSMNK takes the time
to work the slower Novices at these
speeds now that he has a year of
experience under his bel t.

" The reason that I take t ime to
work Novices is to repay Dr. Ben
Bragg, W8YOK, now a silent key, for
the many hours he spent with KN8-

(continued on page 72)

been trying to upgrade their own
licenses without the formality of
passing another test when renewing
their licenses, the original license
(not a photocopy) will soon have to
accompany the renewal application.

Overseas, Australia and Holland
instituted Novice type licenses in
their countries in 1975. Holland
earl ier had cancelled its CB service
because of flagrant illegal operations
and confiscated many iIIegally­
operated units. On a happier note,
West Germany now issues amateur
licenses to 16 and " matu re" 14-year
appl icants.

News And Views

Short short story from Short Skip,
club paper of the Lake County, ln­
diana, Amateur Radio Club, " For
sale. CB transceiver. Looking for
Swan 350 with power supply. Mike,
WB9PIR." (ex-WN9PIR)

Art Geyer, KBSWW, W0JSW, ZF1­
AG, 860 s . Main St., Milford, Mich.
48042, comments on Jon, WN0MNK's
remarks in the October, 1975, Nov­
ice Shack about General class oper­
ators working in the Novice bands
as an Extra class licensee who has
worked over 6518 Novices! Art uses
a Yaesu FT· l 01E transmitter with a
FL-2000, t -kw amplifier when it is
needed. "Ninety per cent of my Nov­
ice aso's are in answer to Novice
CO's using the FT-101E. The on ly
time that I push up the powe r is,
when in the middle of a contact,
some other Novice starts to call CO
on top of us. Of course, if he had
lis tened on the frequency before celt­
ing CO, I would not have had to kick
up the power. By working Novices, I
t ry to help them along and teach
them things 1 have learned in years
of operating. Of my 6518 Novice con­
tacts, a few thousand have been at

Show them how to change bands
in a minimum of time, how to " zero
beat" a v.f.o. to a frequency on thei r
receiver dials. Give them experience
copying code through lnterterence-c­
easy to do with a tape recorder. Set
up an operating station in the class­
room, letting those whose licenses
have al ready come make contacts
while the rest of the class kibitzes.
Start a Technician/General class
course as soon as the Novice class
ends.

W1AW Code-Practice
Transmissions

Anyone who has a receiver capa­
ble of tun ing one or more of the
amateur bands between 1.8 and 148
MHz can get excellent code prac­
t ice from the dai ly code-practice
transmissions from W1AW, the sta­
tion of the American Radio Relay
League, Inc., Newington, Oonnectl­
cut, on the following schedule:

0., T.....' SPMd. W.p.M.
Uon., Wed.. Fri . 9 :00 •.m. $. 7~. 10. 13
l.lon.lhru Fri. .:00 p. m. 10.13,1$
C.lly 7 :30 p.m. 20. 25
Sun., Tun.• T'PIur .• Sal. 1:30 p .m. 35.30.25.20. 1$
l.lon.. Wed., Fri . 9 :30 p .m.
TUft. , T'PIu'. 1 :00 • .m.

'Eastern Time. Subtract one hour
for Central t ime. two hours for Moun­
tain time, and three hours for Pacific
time.

Frequencies: approximately 1.805.
3.58, 7.08, 14.08, 21.08, 28.08, SO.08,
and 146.588 MHz. W1AW also sends
amateur news bulletins at 10 w.p.m.
at 0000 Eastern time. Mond ay
through Fridays: and at 18 w.p.m. at
12:00 and 8:30 p.m., Eastern time, on
the same frequencies.

FCC And Related News

Primarily because of the continued
deluge of CB license applications
floodi ng the FCC Amateur and Citi­
zen's Radio Bureau, the target date
for the release of the new VHF
Amateur phone license keeps being
postponed. Spring is the date being
mentioned now, possibly more as a
hope than a promise.

In an effort to cut down the long
delays in the licensing process, the
FCC is trying to streamline opera­
tions. Soon (as the government mea­
sures time), when a licensee up­
grades his license class-say from
Novice or Technical to General-his
old license wi ll probably be modified
on the spot, instead of being done in
Washington weeks tater. Simplified
application forms are on the way,
and lifetime operator licenses for all
amateur classes, except Novice and
Communicator. with renewable eta­
tlon licenses-the system used in a
number of foreign countries - are
also being considered.

Because some amateurs have
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JOHN A. ATTAWAY, K411F, ON

DX

Reciprocal Operating A g reement.
Licenses are now handled by the
Herne Office instead of Post and
Teleg raph. The address to contact
is: Home Office, Radio Regulatory
Division , Watertoo Bridge House,
Waterloo Road, l ondon SEl aVA,
England. For a tri p of over 3 months,
a Type C license may be obtained
wh ich is good for 1 year provid ing
the applicant has evidence of author­
ity to remain in the British Isles fo r
that period of time. If your visit is for
3 months or legs, a type 0 license Is
available. Visitors receive G5 call s
fo r use within England, but if you
travel to Scotland, Wales, Northern
Ireland, the Channel Islands or the
Is le of Man, you may use the same
sulfix with the appropriate GMS,
GWS, GIS, GC5 or G05 prefix.

Syd, G3ZBA, had also invited Dr.
John All away, G3FKM, OX Editor of
Radio Comm unication , CO OX
Awards Checkpo int for the U.K. and
now President of the Radio Society
of Great Britain, for a visit. A party
was arranged for the 2 OX Editors
wh ich included some 1S amateurs
from the local White Rose Amateur
Radio Society. This was a note­
worthy landmark for the 2 OX Editors
who had corresponded for ma ny
yea rs but had never met.

From England it was off to Geneva
and the multi-faceted pleasures of
that beautiful city on an Octobe r
weekend. By the sheerest of coin­
ci dences it was the CQ Worldwide
Phone Contest weekend and the
4UliTU station was avai lable. Not
even the stress of a one a.m. arrival,
w ith alt the luggage lost for a second
time, could dampen one's enthusiasm
on find ing the rig all tuned up and a
night's supply of coffee and rolls
courtesy of Renato Brossa, Station
Manager for 4U11TU, and Ted Robin­
son, F8RU, Secretary of the Inter­
national Amateu r Radio Club.

Operation from central Europe
during the contest was a big change

The CQ OX Award Program

sse c.w.
.U ... OK9KD 11ll . •. WSLUJ
. ' S••. WA6QfH
. ' 6 . • _WBI;R-...G

Endorsements
W6G8 Y.•• ISO

Complete tvl• • • ftd .ppliU IIOIl 10m.. lor the co
Oll A.l td P togrl m mly ba obll •...cl by ....du.lI •
b ....i..... I<ze. No . 10 ......Iopa...If..dd t.1Md Iftd
. tlmped. 10 CO Dll /WPll A• • ,.,• . 8 o_ 33M. Sa..
RII••t, Ca lif. U 9t»

well. He had also made the neces­
sary arrangements w ith the Radio
Regulatory Division of the Home
Office for K411F to operate G3ZBA
during the dates of the vis it. This is
the preferred procedure in England
when only a short visi t is planned.

However, if you're contemplating
an extended trip to the U.K. you can
apply for your own call under the

. I
The Icelandic Radio Am"'eur Society (I.R.A.) mee ts for dinner wilh K4/fF a' ' he hr;'m,!
0' John Einarsson, TF3AC. S,anding left to right are John, TF3AC; Oil, TF3AW; Klddl ,
TF3KD; Doddi, TF3SB; Axel, TF3AX; and Kris , TF3KB, President of I.R.A. Seated is
OX Edi tor John, K4I1F. Club Secre ,ary , Steve, TF3SE. Ie" earfy and missed this photo

taken by the XYL 0' TF3AC.

A mateur radio DXing is st ill the
world's number one hobby. It your
fa ith ever weakens all you need do
is take a trip to DX·land 10 have it
completely restored. Your humble
OX Editor recently returned from a
visit to England. Switzerland. Den­
mark, Norway and Iceland. all cc un­
tries in which Florida sells orange
juice by golly, and can state fi rst
hand thai the sincere enthusiasm
over the visit of a lellow practi tioner
at the radio arts is unmatched in any
other hobby with which we have ex·
perience.

Upon ou r arrival in Leeds. Eng·
land, without steep and thanks to the
air transport industry also without
luggage, the cheerful lace of Syd
Sefton, G3ZBA, looked awfully good.
Syd furn ished not only bed and
breakfast , but pajamas and razor as
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ing tool , the Atronics Model CR-l01
code reader, which we are success­
fu ll y using in comb ination with a
tried and true code teaching tool ,
the Instructograph.

When connected to Ihe Instructo­
graph speaker through a small cou­
pling transformer (500 ohms: B ohms),
or to a receiver speaker, the CR-l01
decodes characte r by character into
an alpha-numeric display. All alpha,
nume ric and punctuation characters
are displayed individually at the same
rate they are being sent. The readout
is 0.6 inches high and 0.4 inches
wide, making it clearly visible to a
group seated around a large table.

There is an obvious advantage in
teaching the student 10 associate the
leite r with the sound immediately,
without t rying 10 count dits and dahs.
Proper code receiving habits are
taught from the outset and the stu­
dent's code speed increases rapidly
with one less learn ing plateau.

Not as obvious. but of equal value,

During Ihe CO Worldwide OX ConIes I, K4/1F operales Ihrough som~ gentle ribbing by
Ted Robinson. FBRU. Secretary 01 Ihe Internationa' Amateur RadIO Club , and Osmo

Kos"enniemi . OH2KH. visiting 0PfJralor and photographer. ( PhOlo by OH2KH)

John, K4/1F, a l 4UflrU with Renafo Brossa 01 Ihe International Telec?mmunicafions
Union. RenafO is the ma n to see l or permission to opera le Ihe stallon. (Phofo by

OH2KH)

to the home of John Einarsson. TF3­
AC, for dinner and fell owship with
the members of lslenzkir Radio­
amatora r . A more g ra ci ous an d
fr iendly group of amateurs we have
never met, and we are indebted to
Mrs. Einarsson for a f ine Icelandic
meal. The even ing ended with a
short operation from TF31RA, club
stat ion of the Islenzkir Radioama­
to rar, where we were pleased to pro­
vide a new country for 4, WBB's.

No doubt about it. Only th rough
amateur radio could one encounter
this kind of worldwide f riendship and
hospital ity.

De Extra
A New Piece of Equipment: On rare
occasions De Ext ra ventures outsi de
the normal area of OX operations to
comment on something of ge neral
interest. We are presently conduct­
ing a code class for budding Novice
operato rs and would like to lake th is
opportunity to describe a new leach-

Single Band WAZ
20-Meler Phone

l S .•. CTI RM
16 .•. J H1JGX
17 .. . 13l l D

Co molele ru in 1o , t"'e Sir.g le aend WAZ P,o gr am
appea r o n pga. 57·508 01 I"'e De cem ber . 11172 lasue
01 CO. Co mplete ru le a 10' ,e g ular WAZ a,e 'o und
t>eg innir.g on pg . • 6 01 tl'le April, IIl7S I..ue . Appl l-.
cat ion blenka . nd , . p.;nt. of the ru l•• lor .1' WAZ
• ••,,,. may be obt. lned by .en<hnll ...I'-ad­
d,..Hd• • t.mped .n...'_ to Ill. OX EdItor . P .O.
80. 20$. W;nl• • H....n . fl 33880.

The WAZ Program

5.5.B. WAZ
1292 . .. J H30AE 12114 .• .ZS2OO
1293 . • . 0 K9FB 1295 . . .YU1OCO

C.W.-Phone WAZ
31.193 . • . YU 1SJ 38117 •.. WA2JVB
389• . . .W9J NB 38M .•. DK 2AD
3895 •.. K3AMI 3899 ... ZS&KT
389$ ... W,uWEY

from previous stands in the Carib­
bean. The rare Soviet Asian republics
were ducksoup and we never knew
there were so many Russian club
stations. With Osmo, OH2KH, as sec­
ond operator we made a few over
1000 contacts. It w ill be lun 10 try
aga in on some future visit and push
tor a good score. When the Euro­
pean stati ons come in all day, but
only count 1 point each, it requires
an enti rely different strategy.

After a hectic week selling Florida
orange juice. always in great de­
mand in Europe, we arrived in Co­
penhagen where we were met on
Saturday night by Lett Ottosen, OZl­
LO, Paul Nielsen, OZ3PO, and Hein­
rich Thomsen. OZ7HT, who had ar­
ranged a dinner of wild duck and
seafood and an even ing of fel low­
ship as only the Oanes know it.
Naturally it peaked at the OZ3PO
hamshack for a turn at the rig . Even
20 meters cooperated by being open
to Florida. Our special thanks to
Blake Ades. WB4AEY. who listened
for us wi th news of Winter Haven
throughout all our stops.

Next on the itinerary was Oslo,
where dinner and festivities had been
arranged by Hans, LA4YF, Awards
Manager of N.R.R.L.. who is now op­
erating the CO Awards checkpoint in
Norway from his home in Telemark.
Hans is also CSL Manager for the
Norwegian end of the Morokul ien
station, lG5lG. N.R.R.L. Traffic Man­
ager. Ken, LA6XI, and his graci ous
XYL, Frey, LA1YM, took over after
Hans left fo r 'relemark and can- I
eluded the second evening with din­
ner at their beautiful apartment.

The final stop of the trip was Ice­
land, where we were met at the
Keflavik airport by Steve, TF3SE. j
and Axel , TF3AX, who flew us across
the fjord to the capital city of Reykj­
avik in Steve's Commanche. After
checking in at the hotel, we aSYed



Here is the c lub station. TF3 /RA. Operating is CO OX Editor, John, K4/1F. with TF3AX
and TF3KB kibitzing . (Photo by TF3A C)

WPX HONOR ROLL
The WPX Honor Roll is based on co nfi rmed current prefixes, which are submitted by
separate application in strict con fo rmance with the CO Master Pref ix List. Scores
are based on the current prefix total, regardless of an operators all-time prefix co unt.

Mixed
W4lAN .... 1475 PAOSNG ... 1091 Ol l MD .... 940 WA,ilKDI ... '" WOSFU . .. . " 0
F9AM . ... . 1283 ON4QX . . . , 1088 W~AUB .... '" SMHV · ... eaa CTllN '"WA6MWG · . 1276 YU1BCD •• . 1066 WB4SlJ ". W3YHR '" WA5l0B .. . '"W2N UT ••• . 1259 WB4KZG ., 1060 YU20B •.•• 884 K1NHG .... fl15 PY4AP .. .. '"W90WQ • . •125<1 WA6GlO .. . 1055 W4WSF ... on W6N JU . ... '" KOBlT .... '"VE3GCO •. . 1233 W3GJY .•• . 1052 WA6JV D ... 875 W9WHM . . . '" WA6EPQ .. rt a
W6TCQ .. .. 1209 W9FO ..... 1035 DlICF ..... on W"" JMP • • eoe PAlVB . , . . '"'W3PVZ .. .. 1188 YU2DX ... . '" W8CN l · ... '" 11IJX "" wszro ''''W4CRW •.• 1170 K6S0 R .. .. on K3......C . ... ee SM60HU .. . "" WA8CPX ••• esa
WillY . . . .. 1165 YU1"'G .... '" W4BYU . ... es K6Z0 l "" WA6TAX . .. '"OJ7CX ... . 1157 WA2EAH '" K4KQB ·... '" IT9"'GA .••. '"W4BQY ... . 1157 W4lC ..... 950 G300 ..... '" K2ZRO '"WB2FMK • . 1130 "" ...... 946 W61SQ · ... '" JA I AG res
W8ROC . . .. 1130 WA5VOH . . '" W3YI" R · ... OJ, K8UOJ ·. '"

CW
W8lY •••• . 115<1 DN4QX .... "0 W6Tc a • • .• 811 WM VOH ·. '" KnRo '"W8KPl •. .. 1064 OJ7CX . .. . '" VK3AHO . .. "" "" ...... '" Kl lWI ,,.
OllQT . . . . 1030 W2HO '" W3AAK · ... ' ''' WA5VOH ·. '" VE40X see
W2...IW , . . . on YU1B CO ... ,OJ W4BYU ·... '" SM5BNX • •• toe OK20 X ' '''WB2FMK • • ." VOI AW .... '" YU1AG . ... '''' V01 KE ''''WA6MWG ·. '" G2GM '" W41C '" K6l0 l '"W9FO ... WA6JVO ... '" K2......C . ... '" OK20B '"«zsc .... . on K7ABV era W...2HZR taa W61SQ · ... eas

SSB
W4N JF . . • . 1281 W90WQ •.• 1011 P~SNG ... see OK2Bl ,~ WB4S1J ... ""F9RM .. . . . 1223 WA6MWG .. 1008 F2MO ..... '" lT9JT 633 K4KO B '"W3PVZ •••• 1188 K8KOB '" 18YAK '''' YU1 BCD ... '" W41C •• ., .• ''''Ig"'M U .... 1156 Ol90H '" WIJYDB .... 884 W6RKP ... . eaa DJ7CX .. .. ''''IIIZV ...... 1157 I"P1JC '" K2PO'" '" W30 JZ '" W"'2E"'H .. ""W4BOY . 1157 CTl PK ... saa Z l 3NS ..... '" PY3BXW '"W6Tc a . 1157 uzsc on Oll MD '" WB2NYM '"'

WPX
OE2EGl '''' OKI MP ,OJ WA5l0B .. '" WB6D XU · . '" CR7l K , ... 613
WB4KZG • • n, W2EHB '''' YU1"'G m WA6T...X . .. '" 14lCK ... . . 608
G300 ,.. W...5VOH ... '" W6YMV .... "" CX2CN .... '"
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Depending on the time you have
available for hamming you could set
a target of 50 count ries in 30 days,
15 days or even 7 days. Design you r
target to be w ith in reach of your rig
and anten na in the time you have to
spare How about trying for OX from
the most available conti nent, Europe!
Even during the lowest of the sun­
spot lows, Europe is consistently
there for OX fun , and on 20 meter
c.w. th e conti nent of Europe has
ove r 50 OX places act ive.

For a variety of gam es Europe can
be considered as 10 groups:

1. Northwest Europe, 10 Countries­
Finland, Norway, Sweden, Ice­
land, Faeroes Islands, Svalbard,
Aland Island, Jan Mayen , Market
Reef and Franz Josef Land.

2. Weslern Europe, 8 Countries­
England, Ireland, Scotland, Wales,
Northern Ireland , Jersey, Isle of
Man, and Guernsey.

3. Southwest Europe, 8 Countries­
France, Spain, Balearic Islands,
Portugal , th e Azores, And orra ,
Gibraltar and Monaco.

4. Center-West, 5 Countries- Ger­
many, Netherlands, Belgium, Den­
mark and luxemburg .

5. Center-East, 3 Countries-East
Germany, Poland and Ozecho­
slovakia.

6. Center-South, 5 Countries- Switz·
errand . Austria. Hungary, liech­
tenstein and I.T.U. Geneva.

7. Southern Europe, B Countries­
Italy, Yugoslavia, Sard inia, Malta,
Corsica, The Vat ican, San Marino
and Albania.

8. Southeast Europe, 6 counutes-:
Ruman ia, Bu lgaria, Greece , Crete,
the Dodecanese and Mt. Athas .

9. North & Mid USSR, 6 Countries­
European Russ ia, Li thuan ia, Es­
tonia, Latvia, Wh ite Russia and
Ka liningradsk.

10. Southern USSR, 5 Coun tries­
Ukrain e, Azerbai jan, Georg ia,
Moldavia and Armenia.

Within each group the countries are
listed roughly in order of difficulty.
For example, in group one Fin land,
Norway and Sweden are much easier
to work than Jan Mayen, Market
Reef and Franz Josef l and. For OX
fun try to work all 10 groups in the
fewest hours/minutes in any order at
any time. Try again 10 beat yo ur pre­
vious best score. Somethi ng harder?
Try to OSO European groups in exact
order 1·10 or 10-1 in few est hours
and minutes.

CQ's WPX award provi des many
combi nations and challenges, as
there are so many separate targets
among the band and conti nent en­
dorsements. If you are pursu ing the
20 meter c.w . route there is an en-

contacting the company at P.O. Box
77, Escond ido, CA 92025.

State Your Target
The low end of the sunspot cyc le

requires ingenuity by the DXer with
the average rig, 50·180 watts. Bru ce
Haag, W20G E, has come up with
some interesting challenges, which
involve pi cking a band and mode,
such as 20 meter C.W ., and shooting
for 100 OX countries or othe r OX fun
targets such as 300 prefixes during
1976.

is the aid to proper sending. The
code reader is f ree of bias and emo­
t ion. It is completely objective . If the
number 4 is sent smoothly it re­
wards the student by a display 01 a
bright and bea ut iful 4, but if the
sendi ng is jerkly there is a reading
of HT. or would believe SET. Faulty
sending habits are quickly picked up
and co rrected . One can argue with
th e instructor, but not wi th the code
reader.

More informat ion on the Atrcnlcs
Code Reader may be obtained by



VPX
93 . •. J AI·I I93-1 Y ule~e $a,to
9~ U85-075-17~ A, G. ROlleche v
9S -UB5-~4(l34 G.arlle A. Chlij.nc
96 . •. UA~1 54-1 Vled ,m i. Ne mt ,nov

The WPX Program

Mi xed
SOIl ... J Hl U TR

CW

CR. ...K-e..d. 'or Dec.
3-1 . 197 5 oper. tion
by Nonhern Cali fofn,e
OX Fou nd.t,o n 110 to
W6WX. 80. 711 .
Oe~ .and . CA -"60-4 ,

CT2BB--c / o WI EP .

...UP_ Vle OL3RK.
e.o. 8 0. 262. 89S
K. ull>e ur. n, W. st
Germ.ny.

AIXIlD_ To P.O , Bo.
14 . Bah",n .

After many years , the OX Editors meet.
Left is Dr . John Atraway. K4I1F. DX Editor
of ca. and on the right Dr. John Allaway,
G3FKM, DX Editor ot Radio Communica­
t ion and President ot the Radio SOCiety of
Grear Britain. The 2 writers with rhe so­
similar names were the guests of Dr. Syd
Setlon , G3ZBA, and the White RoSfl Radio

Society. ( Photo by G3ZBA)

(continued on page 72)

K411F receives the Whire Rose Award from
rhe President of the White Rose Radio
Soci~ty in the COtInty of Yorksh ire, Eng­
land. The While Rose tradition edends
back '0 England 's tamous War of 'he

Roses. (Phoro by G3ZBAJ

VX9--VX9A was a special operation
from Sable Island by Canad ian DX4
ers Martin. VE3MR ; Mort. VE3MJ;
Jack, VE3GMT; and Truss, VE31AA
during the CO Worldwide Phone
Contest pence in October. It is a
new country for the CQ OX
Awards. OSL to VE3GMT.

VY~VyrpA was a follow-up new
country by the Canadian DXers.
The OTH was St. Paul Island. QSL
to VE3MJ.

aSL Information
The WA4, WB4, WN4 QSL Bureau

announces that it is sorting 1600
pounds of QSLs and has over 300,·
000 unclaimed OX cards and few
envelopes on fi le. Amateurs served
by th is bureau are urged to send self­
addressed, stamped envelopes to th e
Bureau 's new address : c /o Ste rli ng
Park Amateur Radio Club, P.O. Box
599. Ste rl ing Park , VA 22170.

U 3S . • . UA.2AG
1 ~36 .•. UAIAP
U 31... wtIYKS

811 . • . G3Y8 H
2X558

U 31 UAIAG
U32 UK9AC P
U33 . •. UA.3A8H
1 ~3<I ... U060HU

817 CTIOl
878 KllPYO

Endorsements
M,u d ; OJ7C X 1150; 750: W8EYY 100 ; WB2HNO

650; PY2ElV. W2FVS . WA2AUB. WflEVO-llOO;
PY2El V·5$O; PY2ElV·500; JHlVRQ-.4 $O

cw,; OJ7C X·9OO; W.KF B-85O; SP 1BHX.eoG; Kl·
WJB. UK. WAC. W2FVS·S5O; UK.WAC-500; UK4­
WAC-~5O ; UK4W...C. WA2AUB"'OO: UK. WAC·35O

SS,8 . OJ 1C X 800: W...8T...X 1$0 : KepYO·.50 : Ke·
PYO. W"'2AU8 -.00. K8PYO. K90HZ_350

VPX , W4. 10646.750 : W0 X5FEB·6 5O; O EI -l0117 1
500; KOXIA . 00; KOX1... 350.

160 Me te ' I' Ol3RK
80 Mete rl' W4WSF . OE1-l01l 71
40 Mete r. : S P1B HX
20 Mete ,,: S P18 HX
.... i. : O EI· l01 171
Europe , 1. 8FY, JA3"' EV. J HIV RO. U"' IAG. UA2AG .

W...2"'U B

Complete rule. for WPX m.y be fou"ll On p'ge
81 o f the Februe ry 11 72 i• • ue 01 CO. App lic.l.on
fo rm. m.y btl obt.",ed b y ..nding e bu. ,n... aile ,
No . 10 .nvelope 11...dd r....d .nd . temped . 10
CO OX/ WP X A rd • . 8 0. 33N $an R.I... C. lil
-"902. ,.

32019. At one time it was thought
that this is land might count as a
new country under the separate
admin istration rule, but at press
time I understand that this has
been ruled out.

PJ9-The spec ial call PJ~SA has
been issued to Ken Palmer. K2FJ.
lor use Feb. 18-March 1. 1976 on
the is land of St. Eustati us. Opera­
t ion will be lG-l60 meters on
both c.w. and s.s.b. This small
island in the northern group of the
Netherlands Antilles played a his­
toric part 200 years ago in th e In­
dependence of the United States.
and a commemorat ive QSL ca rd
may be obtained via K2FJ for
wish ing QSO confirmation.

HIS-To commemorate the 50th an­
niversary of the Dom inican Radio
Club, the special station Hl 50RCD
wi ll operate throughout 1976. OSL
to P.O. Box 1157, Santo Dom ingo.
D.N.• Dominican Republic . T h is
prefix will count as HIS for WPX as
the rules do not allow lor 2 and 3
digit numbers such as 50 or 150.

HK9--This quite rare prefix has been
activated by Dale, WSSOMGIHK9,
who is work ing in a very remote
area of Columbia. OSL to waVHY.

KT4-KT4MS operated from Fort Jef­
ferson in the Dry Tortugas from
Oct. 31-Nov. 3, 1975 on 10-160
meters. QSL to W4MB. 2100 S.
Nova Rd.. Daytona Beach, FL

Hosts tor OX Editor K411F in Denmark were
Pout, OZ3PO. shown holding his 8 year otd
daughter ListHI th ; Heinrich, OZ7HT; and
Leif, ozn o; rhe Zeeland DXers. Lei! was
one of rhe group who opera red from CT3
during the CO Worldwide C.W. Conrest in I
NOlfemtHIr. (Phoro by the camera and rimer

of OZ3POJ I

The Oscar Zulu Three Pacific Ocean sta­
rion which was operated by K4 /1F durin g

the Ifisit to Denmarll .

dorsement sticker for working 146
European prefixes. Other continental
endorsements inc lude North America
- 126. South America-88. Africa­
80. Asia-68 and Oceania-51. If you
wish to try some of the other bands
there is a st icker for 35 prefixes on
160 Meters. 150 on 80 Meters, 250 on
40 Meters, 200 on 20, 300 on 15 and
250 on 10. Should you prefer to stay
with 20 meier c.w. and shoot for total
prefixes, there are st ickers for 350.
400, 450, sao. 550, 600. 650. 700, 750,
800, 850, 900. 950 and 1000. There
was a day when 1000 prefixes
seemed an impossible goal, but wi th
so many special events stations sev­
eral highly-ski lled DXers have made
it all the way.

The OX game is never dead. There
are as many awards, challenges and
pursuits as the DXer has the Inttia­
tlve to dig out. Go to it !

Rare Prefix News
02- The new prefix for Angola will

be D2A. DX News-Sheet reported
ex-CR6ZS signing D2AZB in the
late fall . but at press time this
prefix is expected to be rather rare
for somet ime due to the tense po­
li t ical situat ion in that country.

FGD-Bill. WA1JKJ, made over 5000
contacts on 160-10 meters f rom
FGOMM. aSL to WA1JKJ at 147
Lincoln St., Frankl in, MA 02038.
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A. EDWARD HOPPER, W2GT, ON

Award s

1000
W6VK . . . 380
W1WVD . 381
WBBNVD 3/1 2
W4CHK . 3/13

'"W6VK . . 1019
W7WV D 1080
W4CH K 1081

T he February "Story of The Month" ,
as told by Bill is :

William E. Helton, WA4L$U
All Counties # 102, 4-23-73

" Wil liam E. Helton was born in
New Albany, Indiana on October 10,
191 9 but all but 4 years of my life,
my home has been Kentucky.

" After my first heart attack in 1960,
I was to slow down all my activi ties,
thus I turned to s.w.1. This I enjoyed
for about three yea rs, becoming an
amateur never entered my mind. But
a couple of loca l friends changed
that when they gave me the old pep
talk, encouragement and shove I
needed to try for a t icket. Cheste r,
K4UIL (not a County Hunter) a won­
derful fel low, along with Bob , WA4­
DOT (who late ly became a silent
key) were my chief help, yes Bob
was a great guy and became one of
my best fr iends.

"January 3, 1963 was a happy day
in my life, the ol e Novice t icket came
in the mail. My Novice year was an
act ive one, even though I'd improved
and returned to work, I mad e 1504
c.w. contacts. I was not chasing
count ies but did tally up and made
USA-CA·500-# 349 dated March 2,
1964 and was the second Novice to
do th is.

Bilf , WA4 L$U. and Hildred Helton .
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Special Honor Roll
(All Counties)

# 139 Charles " Bud" Heap,
W7WVD 11 -14-75.

" 1966 threw me a second heart at­
tack , but I survived and went back
to work a couple more yea rs. But in
1968, the third attack knocked me
out of the working ball park and re­
t irement was a must. After recover­
ing enough to stay out of bed and
wal k to the shack, I aorta got inter­
ested and serious in county hunti ng.
Death took my first Wi fe, Lorene,
January 2, 1966, and I was very in­
active for over a year, or I might
have finished the counties sooner.

" Most of my work ing li fe r was a
crane operator. Four years I was an
eettmate r and field expeditor for a
Plumbing & Heating cont ractor. Two
years, as eng ineer on to w-boats run­
ni ng from Pittsburgh to New Orleans .
Three and one half years served with
the Air Force in World War II.

" I sta rted a new and wonde rful
life May 27, 1967, with my new Wife,
Hildred , who many of you have met .
Back to normal home life, naturally,
I drifted back into the shack more
fr equently and time consumed there
increased. I end ured the usual local
QRM, most amateurs do, but after
enjoying a few conventions and
meet ing so many nice people she
has learned to know and love, Hil­
dred says the " shack t ime" Pill is
much easier to swallow. Presently
she 's a da rn good logger and has a
sharp ear for the weak-signal reports.

" Even as an ol d Cliff Corne'er
# 102 April 23, 1973, I must co nfess
that County Hunti ng was not and is
not my first love, work ing Novices
is! Presentry I have 3,117 Novice
card s on file, and of course a few
hundred never OSLed. My second
hobby is f ishi ng and relaxing at our
cottage in Grayson County on Pine

Knob Lake. W9ZHD can vouch for
the peace and quiet back in the
boon-d ocks where it is. A th ird
hobby is marble collecting .

" Needless to say, but THANKS to
all you many friends for making
# 102 possible.

" Max, W9S0M was sorta respon­
sible for my last fou r. He made a
trip to clean up Missouri (Ripley &
Wayne). Scheduled his son to give
me the last two in Washington. WA7­
OOQ gave me Island, he was to give
me my last one but could not make
the skeo. and two or three days later
by sheer co incidence, Max heard
W7VCB17 near Lewis county and
talked him into going over fo r my
last one.

" I don 't get on the Net as ofte n as
I'd li ke. but if you don't hear me for
a spell , l isten in the Novice bands
for a 3 w.p.m. signal and that wil l be
Loose Silk Undies try ing to improve
his code speed.

" There are a few who think they
hate County Hunters. They must live
in a shell or something, because the
friendship, warmth , love and happi­
ness that goes with this bunch of
nuts is surpassed by none. "

Awards Issued
Bud Heap, W7WVD acquired them

AU endo rsed All S.$ .B. His 500 and
1000 endorsed All S.S.B., All Mobiles,
All 20, All 75. His 1500 and 2000 en­
dorsed Al l S.S.B., All Mobi les , All 20.
His 2500 and 3000 endorsed All
$.$ .B.• All Mobiles.

Frank Koval , W8RSW added USA­
CA-3000 endorsed All A-1 , to his
col lection.

USA-CA Honor Roll
3000 200ll

W1WVO . 160 W1WVO . 239
W/IRSW . 161 w.tCHK . 240
w.tCHK . 162 1500

2500 W6VK ... 2/15
W1WVO .203 W1WVO . 286
W4CHK .204 W.tCHK . 281



FREE CLASSIFIED

ADS IN CQ'S

OSCAR Award.

So the lOaTH's finally gave up
the ghost and your Leyden jar is
out of leyden , . , . now what?
It's time to either replace or reo
new . .. and quickly.

Here's your chance to locate
those hard to find gems or to get
into the swing of things by buying
a new rig to grace your OTH.

Take some time and fill out
the coupon on page 76 (that' s the
spirit) to get in on CO's FREE
CLASSIF IED ADS. You can buy,
sell or swap your way into any­
thing you need (electronic that isl
pronto.

Ads will be run first come first
serve as space permits and with
CO's new format that means a lot
of space. 803's anyone?

WA9T5G, Joe Will iams, 114 East
Brown Siree t, Milwa ukee , Wi se.
53212, has ideas of pUbli shing a
booklet on Awards and woul d l ike to
receive data / rules on Awards.

Sorry that lack of space will post­
pone my story about meeling, after
over 50 yea rs, my f riend who gave
me my first 050. How was your
month? 73, Ed. W2GT

pl ied for the retu rn of the OSL ca rds I , - ­
submitted. The Award is free to
AMSAT members and is avai lable to
nonmembers for the nominal fee of
one U.S. dollar ($1.00). Endorse­
ments are available fo r each ten (10)
addit ional areas as defined above.

App lications should be fo rwarded
to AMSAT-Award Manager, P.O. Box
27, Washington, D.C. 20044, U.S.A.
AMSAT members sho ul d i ncl ude
their membership number.

Awards Of Japan: Many many
beau tiful Awards can be obtained for
working Japanese stations and most
Japanese Clubs as well as JARL
issue these Awards. As the rules are
lengthy, space will not pe rmit me to
list them all.
JARl Awards Program: For lu l l
data on these Awards-send e.a.s.e.
to Awards Manager, Japan Am ateur
Radio League, P.O. Box 377, Tokyo
Central , Japan. They issue: AJO­
All Japan Distric ts ; WAJA- Worked
All Japan ; HAJA- Heard All Japan;
Japan Century Cilies--JCC; HAC­
Heard All Continents ; AOXA-Asian
OX Award ; WACA-Worked All Ci ties
Award; HACA - Heard All Cities
Award.
JOXRC: The Japan OX Radio Club
fou nded in 1950 as the first OX Cl ub
in Japan issues the WJOXRC and
HJOXAC) Worked and Hea rd Japan
OX Radio Club) Awards to any
licensed amateurs and s.w.l.s all over
the world . All contacts must be made
afte r 29 July 1952. Stations outside
Japan must work (or hear) 5 cl ub
members. Stations in Japan must
work (or hear) 10 club members.
OSls need not be sent, however a
cert ified list of claimed contacts,
signed by any recognized Radio Club
offi ce r or two amateu rs may be sub- I
mitted . If OSLs are sent, sufficient
postage for their return must be in­
cl uded. Fee is 6 lACs or 300 Yen (No
stamps, please). Send to JOXRC
Award Manager, Kazuo Kokazi , JA3­
KWJ, 6-16 Higashinakano, Yokaichi ,
Shiga 527, Japan. Send s.a.s.e. for
latest list 01 club members.

Editor's Notes
The members of Cl ub 5 K51M are

proud to introduce their book Coun­
ties in Maps. They Ie el convinced
that it will be 01 great help to anyone
who is working for USA-CA. The
complete book contains 103 pages
with 50 maps and li sts of all coun­
ties. Copies cost $5.00 or the equiva­
lent sum in any other currency or 20
IRCs- this cost inc ludes postage to
all parts of the world. Send your
money and OTH to : Club 5K51M,
P.O. Box 43, 5-591 04 Motala 4,
Sweden.

AMSAT of spec ial efforts and ser­
vices by all radio amateurs. The
basi c Award is available fo r con­
firmed satell ite contac ts with either
(1 ) Twenty (20) U.S. states, Canadian
call areas. other countries. or any
mixture thereof, or (2) Six (6) Aus­
tralian call areas and two (2) coun­
tries, or (3) Any other requ irements
as speci fied by the AMSAT Board of
Di rectors.

All contacts made via any OSCAR
spacecraft usi ng any legal transm is­
sion mode are valid.

OSL ca rds or other written con­
ttrmattcn of contacts mu st show that
the OSO was via an OSCAR satell ite.

In lieu of such OSL cards, appli­
cants may submit a l ist of contacts
confirmed by the awards manager of
their national amateur radio soc iety
or AMSAT aff iliate organization.

All contacts must be made f rom
the same OTH (within an area of 25
miles from a part icular locati on).

Suffi c ient postage must be sup-

Gil Baker . WSQPX whO has helped SOmany
DX stations with POD 28s.

Fred Fraley, W4C HK o btained I

USA-CA-500 and 1000 endorsed All
$.$.B., All Mobiles. All 14. USA-CA­
1500 endorsed All S.S.B., All Mobi les.
USA-CA·2000 endorsed All S.S.B.
and Mixed 2500 and 3000.

Bill Shannon, W6VK qual ified for
USA-CA-500, 1000. and 1500 en­
dorsed All S.S.B.

Randy Hatt, WB8NVO was issued
USA·CA-1000.

Awards
Oscar Award: Amsat is currently
offering an award for Oscar Satellite
Commun ications Achievement Rec·
ognition to stimulate and maintain
continuing interest in satellite com­
municati ons by provid ing recognition
of cont inuing 0 $0 accompl ishments,
and to provide for recognition by
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BY FRANK ANZALONE, W1WY

""e received a beautiful com­
pute rized contest log fr om DK2BI , the
multi-multi phone operation by a
group of the Saar-Pfalz OX Club
members.

This is a log checker's dream, over
4500 contacts and not a single dupe
10 be checked, 413 had al ready been
taken out by the computor. The com­
putor performed a dual service.
saved us the job of checking the log
for duplicate contacts. and gave us
a list of stations that we in tum should
check.

A certai n WA2's log is going to
get a thorough checking , his call ap­
peared nine (9) different times in
DK2BI 's 15 and 20 meter operation.

Condi tions during the c.w. section
of our contest in November were
pr.!!Uy miserab le. as forecast by
W3ASK. Guess we 'll have to give
George credi t for another correct
prediction. But hope it will be for a
more favorable forcast next time.
Maybe fo r the WPX SSB week-end?

A cla rif ication in the " USA WPX
'76" award requirements. Contac ts
may be made on any band or mode
and not confined to s.s.b. only. No
special endorsements are available
but each certificate will be num­
bered . So rush your application if
you want to be at the top of the
Totem Pole. Good luck.

73, for now, Frank, W1 WY

Commonwealth Contest
Starts : 1200 GMT Satu rday, March 13

Ends: 1200 GMT Sunday, March 14
This is the old BERU contest and

eligibili ty is l imited to RSGB resi­
dents in the United King dom and
amateurs licensed to operate within
the British Commonwealth or British
Mandate Terr itories. Th is should be
of spec ial interest to our Canadian
fr iend s and to the Caribbean area.

Activi ty will be on c.w. only, and it
is requested that operation be con­
fined to the lower 30 kHz of each I
band.

Calendar 01 Events
·Feb. 7-8 ARRL OX Phone ccorest
' Feb. 13-15 OCWA aso Party
·Feb. 14-15 10-10 Net OSC Party
·Feb. 21-22 ARRL OX C.W. Contest
·Feb. 21 -22 YL-QM Phone Contest
·Feb. 28-29 French Phone Contest
Mar. 6-7 ARRL OX Phone ceoteet
Mar. 6-7 YL-QM CW. Contest
Mar. 13-14 Commonwealth Contest
Mar. 13-1 5 Virginia aso Party
Mar. 14-1 5 South Dakota aso Party
Mar. 20-21 ARRL OX CW. Contest
Mar. 27-28 CQ WW WPX SSB Contest
Mar. 27-28 Tennessee aso Party
Mar. 27-29 BARTG Spring RTTY
Apr. 3-4 Florida aso Party

t Apr. 3-4 Polish C.W. OX ccmest
Apr. 24-25 PACC OX contest
Apr. 24-25 Bermuda PhOne Contest
May 1-2 Swiss " H-22" Contest
May 8-9 Bermuda C.W. Contest

-c cveree in last month's Ca lendar
t Not official

Exchange: Just a sig nal report.
Scoring: Each completed contac t

counts 5 po ints. In add iti on a bonus
of 20 points may be claimed fo r the
tst . 2nd and 3rd contact with each
Commonwealth cal l area. (All of the
British Isles count as one call area.)

Ent ries may be sing le or multi­
band, with seperate log sheet re­
qufred for each band. Add totals
from each band for your final multi­
band score. Multi-band entries are
not eli gible for single band awards
but may request a single band to be
[udqed for competi tion .

There is also a s.w.l. category
with scoring same as above. Report
of station heard as well as call of
station be ing worked should be list­
ed. Cred it may be cla imed for both
ent ries. Include a check list of call
areas heard on each band.

Awards: Cert if icates to the first
three places multi-band UK and over­
seas stations. And to single band
wi nners on each band. both UK and
overseas. There are Rose Bowl Tro­
ph ies to the overall winner and run- I
net-up and to the leading UK station.

Logs go to : D. J. Andrews. G3MXJ,

18 Downview Crescent, Uckfield,
Sussex, England. And must be re­
ceived before May 17th to be eligible.

Virginia aso Party
Starts : 1800 GMT Saturday, March 13
Ends: 0200 GMT Monday, March 15

This one is aga in sponsored by the
Sterli ng Park ARC. The same station
may be worked on each band and
mode, 1.8 thru 28 MHz, for aso
points. And Va. stations may work
other in-state stati ons for aso and
multiplier credit.

Exchange: aso . no., RS(T) and
aTH. County for Va., state, province
or country for others.

Scoring : One point per a so. Va.
stat ions multiply total a s o points by
sum of states, provinces, count ries
and Va. counties worked . Others use
Va. counties for their mult ipl ier.
(max of 98)

Frequencies: CWo- 60 kHz from
low end of each c.w. and nov ice
bands. Phone - 3930, 7230, 14285,
21375, 28575. (Check phone bands
on even GMT hours.)

Awards: Certificates to top scorers
in each slate, province, count ry and
Va. county. Also top scoring Novice
in and out of state. A special certif­
icate to the leading out-of-state
scorer.

Indicate ea ch new mu lt iplie r
worked in a separate column on your
log and include a chec k and sum­
mary sheet w ith name, address and
etc.

logs must be received by April
15th and go to: Gary D. Poorman.
W4UPJ, 1114 S. Dickenson Ave.•
Sterling Park, VA 22170.

South Dakota aso Party
Sta rts : 1400 GMT Sunday, March 14
Ends: 0200 GMT Monday, March 15

This one is sponsored by the
Prair ie Dog A.R.C. The same station
may be worked on each band and
mode for OSO and mu lti plier credit.

Exchange: RS(T) and OTH. coun­
ty for Sou th Dakota; state , province
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PACC Contest

1975 Contest Results
French Contest

W2EO K . . , 1,023 W3ARK N O
WB.OGW . 510 VE3EJK 16~

The new contest manager, PAODIN
reported that the address listed fo r
last year's contest was no longer
valid , and the P.O. Dept. had re­
turned many logs rather than fo r­
ward them to the new address. This
accounts for the very poor showing.
The new address is VERON, P.0.8.
1166, Arnhem, Netherlands.

We have also added an all band
Canadian Trophy (VE3EUP) and a
Contest Mgr's DX-Pedition Award.
(W8IMZ) So there 's a lot going for
you in this one and shou ld make for
an inte resting week-end ,

A s.a.s.e. to CQ witt get you all
the information if you do not have
the October or January issues handy.
Also log forms and summary sheets
fo r the contest, and " USA WPX '76"
appl ication forms. You are expected
to apply fo r the Award even though
you have fulfi lled the requ irements
in your contest log .

The mail ing deadline fo r contest
logs has been extended to May 10th
this year. They go to : CO WPX SSB
Contest, 14 vandervente r Ave., Port
Washington, N.Y. 11050.

Florida aso Pa rty
Three Periods (GMT)

1500 to 2000 Saturday, Apri l 3
0000 to 0500 Sunday, Ap ri l 4
1400 to 2400 Sunday, April 4

This is the 11th annual aso Part y
sponsored by Florida Skip.

Phone and c.w. are separate con­
tests, The same station may be
worked on each band fo r aso
points. Florid ians may work in-state
stations but for aso points only .

Exchange: RS(T) and OTH. County
for Fla., state, province or country
fo r others.

Scoring: 1 po int per aso. Fla. use
states , (49) provinces , (12) and OX

(continued on page 72)

C.n.d.
VOIAW .. 20.215
VE3B BH . 18,752
VE3EJ K . . 3.014
VE3B R .•. 2.•36

PHONE

U.S ,A.
W1 PIV ' . • 9,746
F2YS/ W2 . 2.376
W.WSF . . 360

C.n.d.
VE3BS . .. 30,615
VE3BBH . . 26.784
XK3EUP •. U.153
VE3GCO . 5.8U

C. W.
U.S.A.

K l 0ME . . 2•.255
W1VH 5,012
Wl 0 PJ 310
WB2NDR . 1.560
WA2SRH . 415
W3ARK . . 14.$69
W30A 3.840
K3NTD 75
WU UK .. 2.261
W4WSF . . 946
K5ETA •. . 5.558
K7AL .... 270
W8KP L . .25.410
W8VSK .• 10.6<10
w aDs o .• 3.920
W9QHH .• 9.980
W9RJM .. 12
WB9NM E . 3

Group is open to all amateurs and
s.w.l.'s.

All bands may be used , 3.5 thru
28 MHz, but not more than 30 hours
out of the 48 hour contest period
may be used for scoring . The 18
hours off may be taken any time but
in not less than 3 hour periods . Indi­
cate on/off times in your log.

Exchange: RST plus a progressive
3 figure contact number start ing with
001 and t ime in GMT.

Points: Contacts with stations with­
in ones own country 2 points. With
stations in other count ries 10 points.
A bonus of 200 points per co untry
worked incl uding one 's own, on each
band. The same station may be
worked on each band fo r aso and
rr-ultiplier c redit .

Multiplier: Total sum of countries
worked on each band. And number
of continents worked. (counted only
once) Use the ARRL country list and
each W /K and VEIVO can area.

Final Score: (a) Total aso poi nts
x country multiplier. (b) Country
multiplier x bonus po ints x co nti­
nents wo rked. Add sum of (a) and
(b) fo r final score.

Awards: Certificates to the lead ing
scorers in each class and also each
continent, and each W / K and VEl
VO call areas. Fina l position wilt be
valid for entry in the World RTTY
Championship. T he re are also
awards fo r working 25 countries and
for 6 continents.

Logs must be received by May
31st and go to : Ted Double, G8CDW,
89 Linden Gardens. Enfield, Middle­
sex, England EN1 4DX.

ca WW WPX SSB Contest
Starts : 0000 GMT Satu rday, March 27
Ends: 2400 GMT Sunday, March 28

Complete rules will be found on
page 36 of last mont h's issue. (Jan.)
No changes from prev ious years.
Rest periods , double aso points fo r
con tacts on 40, 80 and 160, and the
multipl ier is counted only once, not
once per band.

We have however added an extra
multipl ier fo r contact ing USA sta­
ti ons using the special Bi-Centennial
prefixes. This year's contest is put­
ting special emphasis on the " USA
WPX '76" achievement award. There­
fore if you work a USA station using
a special Bi-Centennial pref ix you
get credit for a double multiplier. (2)

Contacts made in the contest may
be applied toward the " USA WPX
'76" award . The requ irements are
that you work at least 200 special
prefix stati ons, and at least 35 of the
200 must be different prefixes. You
will find detai led rules and require­
ments on page 27 of October CO.

or country for others.
Scoring : SO stations mult iply total

a s o s by states, provinces and coun­
tr ies worked. Others use SO coun­
t ies for their multipl ier.

Frequencies: C.W. - 70 kHz up
from bottom of each band. Phone-­
1975, 3955,7230, 14280, 21 370, 2851 0.

Awards: Certificates to highest
scoring single and multi-operator
statio n in each section. (ARRL?)

Inc lude a summary sheet showing
the scoring and a signed declaration
and mai l befo re April 30t h to : Lowell
Nelson, w B.i!Eva , Box 493. Spring­
f ield. South Dakota 57062.

Tennessee aso Party
Two Periods (GMT)

2100 Sal. March 27 to
0500 Sun. March 28

1400 to 2200 Sunday, March 28

Many counties with low activity
wi ll be activated by portable and
mobile stations for th is Party. The
same station may be worked on each
band and each mode. Mobile and
portables in each county change.
Tenn. statio ns may work othe r in­
state stations.

Exchange: Signal report and aTH.
County for Tenn., state, province or
country for others.

Scoring: One point per aso for
phone contacts , 1"h points for c.w.
Tenn. stations multiply tota l aso
points by sum of states, provinces
and Tenn. counties worked. Out-of­
state stations , aso points by Tenn.
counties worked. (max. of 95)

There is a 200 point bonus for
Tenn. mob ile and portable stations
for each county change outside own
county. (min. of 5 asos each county)

Frequencies: 3500, 3725. 7050,
71 25, 14050, 21050, 21125, 28050,
28125 on c.w. 3980, 7280, 14280,
21380, 28580 on phone. Repeater
contacts not allowed.

Awards : Certi ficates to each sta­
tion submitting a log with 10 or more
co ntacts. Plaq ues to top scores in
and outside Tenn. and winn ing port­
abl e and mobil e stations.

Use a separate log sheet for each
band wi th over 25 asos, and a
check sheet fo r logs with over 100
contacts . There is a disqualificati on
c lause for Tenn. stations so liciting
contacts from non-contestants. (?)

Mailing deadline is April 25th to :
Dave Goggio, W40GG, 1419 Favell
Drive, Mem phis, Tenn. 38116. Inc lude
s.as.e. fo r results.

BARTG Spring ATTY Contest
Starts: 0200 GMT Saturday, March 27
Ends: 0200 GMT Monday, March 29

This contest sponsored by the
British Amateur Radio Teleprinter
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GEORGEJACOBS,W3ASK,ON

P rop a g a t io n

LAST MINUTE FORECAST

V.h ,f.lonospheric Openings
Best chan ces for unusual iono­

spheric openings should be during
periods of radio storm iness on the
h.f. bands. Check the " Last Minute
Forecast" at the beginning of this
column for days during February
that are expected to be BELOW
NORMA L or DISTURBED. Check the
v.h.f . ban ds on these days for
auroral-type and sporadic -E short­
skip openings.

No signi ficant meteor showers ex­
pected during February.

73, George, W3ASK

750 miles, extend ing to between 750
and 2300 miles during the early eve­
ning. During the hours of darkness
expect to work 40 meter stations
with in a ra nge of between 1500 and
2300 miles. Daytime sk ip on 20
Meters should range between 750
and 2300 miles through the late afte r­
noon. During the late aftern oon and
unti l just after sundown it should
lengthen to between 1500 and 2300,
with th e band out for short-skip by
8 p.m. on most nig hts. On 15 Meters,
skip should range between 1300 and
2300 miles during most of the day­
l ight hours, with th e band going dead
for short-skip about an hour or so
after local sundown. Occasional short­
sk ip openings may also be possible
on 10 Meters.

February 15-April 15, 1976

Time Zone: EST (24-Hour Time)

EASTERN USA TO:

•

" '" " "M.. ,..,. M.'." 101.. ,..,. Me'e "

We. le rn l D-12 {1)· 06-<18 (1) 16-17 (1) 18·20 (1)
& C.nt,. I 08-10 (1) 08·1 1 (2) 11·1g (2) 20-21 12)
Eu,ope tc-ra (2) '1 ·12 3} 1~2( 13) 21-01 (3)
& No rth 12.13 (1) 12-13 t ) 20.(,)0 (2) 01-02 (2)
Alr ie . 13-14 3) 00-02 (3) 02-03 (1)

14-15 (2) ce-ca 1'1 20-22 !1)"
15-17 (1) ".. , 22-01 2)·

01-02 (1)"

No ' lhe .... 09·12 (I) 06-01 11) 11-n (1) 20-22 (1)
e ",rOPI & 07.(l9 (2) l U 2 (2) 22.(,)0 (2)
Europe . 09-11 f) 02-03 (1) 00-02 (1)
USSR 11-14 2) 20-00 (1)·

14-16 (1)

E

c
o

E

Eo

E

E

e
C

o

A

e

c

A

e

e

D.y·IO· D.y Condl' lon~ Exp. el. d For F.b. 197d
Erp. e ' . d SI'}n.' Oullly

(4) (3) 12) (1)P, op.g.tion Ind u _ ,

D.'"
Abo v" Normel ' 8
High Nor m. l: 4·5,

9·10. 26, 28
low Normel : 1·3. 6·7.

11. 18' 19,24·25,27.29
B" lo w No rmel: 12. 1$017. C

20-21, 23
Oil lurbil d: 13,14 , 22 O·E E
Wh" r" ..p" t l" d I lgn.1 qUl llty it:
A- Exce ll" nt open ing. " xC.pTlo".lly I IrOng. st..dy

II '}nlle g 'ftll.r Ihl" 5 9+ 30 dB,
B- Good ope ning , mod,, ' " le ly I l'o"g 1111".1. va'Y'

I"g b"lw."" 5 9 a"d 59 +30 d B. with Im la I. d in'}
o r no i. ,,_

C_Fl lr o pe nl"9, .ig nal. belween moderalety st ro ng
I nd w..k, VI'YI"g b.lwee n 53 and 59. wilh
.ome fed lng " "d noue .

D-Poor o pe nl,, '} , wilh weak .i'}nll. vI'Y I"g be­
twa a" 5 1 and 53, a"d wilh consl d e rl bte lad ing
Ind " o i....

E_ No ope nl"'} expe c ted,
HOW TO USE TH IS FORECAST

1. FI"d p rop.g" lIon indu 1S,0cll ted with Plrt ic·
ula r bi nd openl"g teem Pfoplgat io" Ch.rl, .PO
p..ring On the lollowl" g page •.

2, Wilh the p'opl'}.lIon Index. u.e the " bov" Il b le
to ' ,,,d Ihe • • peel"d l ig na l qua illy a..oelaled
with the band openi ng lor any dly 01 Ihe month .
For exampl", an o pe ning .ho wn in Ih" cha rts
wllh • prop.g" lIon Ind.. 01 (3) wilt be I.;, (C)
Feb, 103 . good (B) on Ih" 4Th and 5th . and I . i l
(C) I gal n on the 6th e nd 1th . e tc .
For u pdated Inform. t io n d ia l A' ftI Cod. 516·883­

6223 lo r OIAL·A.P ROP, , ubec,lbe to bl-wee kly
"'Al l ·A.PROP . P .O. Bo. 86 . Norlh port , NY 11768,
or chec k WWV al 14 mln u'" , p u t each ho ur .

hours of darkness. Be sure to also
check 160 Meters between sundown
and sunrise fo r fai rly good OX open­
ings to many areas of the worl d.

A seasonal increase in static levels
may beg in to be noticeable on the
h.t. bands during February.

Short-Skip Conditions
On 160 Meters, no significant skip

is expected during the daylight hours,
but up to 1300 miles and beyond
should be poss ible on a regu lar basis
during most of the hours of darkness.
On 80 Meters, expect openings up to
about 250 miles during most of the
daylight hours, w ith the skip length­
ening to betwee n 400 and 1300 miles
just alte r sundown, and between 800
and 2300 miles by Midn ight. On 40
Meters, daytime skip should be pos­
sible between approximately 250 and

T he Swiss Federal Solar Observa­
tory reports a mean monthly sunspot
number of 19 for November, 1975.
Th is results in a smoothed sunspot
number of 17, centered on May,
1975. A smoothed sunspot number
of 9 is forecast for Feb ruary, 1976,
as the present cycle conti nues its
slow decline towards a min imum
value.

Low solar activity coup led with
normal seasonal changes in h.f.
propagati on conditions is expected
10 result in very few 10 Meter OX
openings during February. The band
may occas io nally open towards
sou thern and tropical areas during
the dayti me when condi tions are
HIGH NORMAL or better. There's a
somewhat better ch ance for 15 Mefer
OX openings to many parts of the
world during th e dayl ight hours,
especially when conditions are HIGH
NORMAL, or better.

Twenty meters shou ld conti nue to
be the best band for OX propagation
during February. Look for a OX win­
dow of an hou r or two duration, be­
gi nning just after sunrise, during
wh ich the band should open to most
areas of the world. OX should be
possible throughout the day, with
another peak in conditi ons expected
during the early aftern oon. When
conditions are HIGH NORMAL or
belter, 20 Meters should stay open
to some areas of the world well into
the hours of darkness, and possibly
as late as Mid night .

Good nighttime DX propagat ion
condit ions are expected on 40 Meters
during February. The band should
open towards Europe and th e east
an hour or so before sundown, peak­
ing during the early even ing. South
Ameri ca should be w ith in range from
about 7 p.m. and unt il sunrise. Look
fo r openings toward s the South Pa­
c ifi c , Asia and the Far East from
about an hour or two before to about
an hour after local sunrise. Good
80 Meter openings are also fo recast
to most areas of the world during the
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0 1.(14 (1)

10.21 ( I )
19-21 (1 )'

18·20 (I)

20.(14 tn
22.()3 (1)"

100-21 (I I
10.21 ( I)'

1..20 ( I)

..IloI. ,.,.
10.22 (1 )
20-22 (1)"

19-22 (1 )
~22 (1)'

05-07 ( I )

02·03 ( I I
os-oe I'06-07 I )
03·06 ( I )"

05.(17 (II
17·11 ( I

02.(15 (1)

02.(13 (1 )
03-0lI (2)
06-07 ( I)
03-0lI ( I)'

'0.20 (1 )

,e-e""03-44 ( I)
20001 (1) "
01.(13 (2)'
03.(14 tn-

22.(11 (1)
0 1.(14 (2)
04-06 (IJ

19-21 (1)
2 1·22 (2 )
22.23 (I)

18· 2 1 (1)

...w.,."

18· 22 (1 )

100- 22 (I )
22.(1(1 (2)
1»01 (1 )

18-20 (1 )
20-03 (2l
03-05 (I)

0 2.(14 ( I)
04-06 (2)
06-0e (1)

0 1-(12 ( I )
0 2.0. (2)
04·06 (3)
06.(17 (2l
07-08 (1)

05-01 ( I)
17·10 (1)

' 8- 21 ( I)

21-22 (1)
22.(11 (3)
06-01 (2)
01-09 ( I)

1"22 (I)

00-02 (1)
02.(13 (2)
03-0lI (3)
06-07 (2)
07.(11I ( I)

' 8-10 (1)
19-20 (2)
20.(1 1 (3)
014)4 (2)

.(16 ( I)

22.(12(1)

""'!"05-06 1)

16-19 (1)
19-22 (2)
22-00 (1)
07-10 ( I)

06-07 (1)
07.(10 (2)
09-11 ( I)
16-18 (1)
1..20 (2)
20-2 1 (1)

0s.ll 7 (1)
07·01 (2)
08-11 (11
11. 13 (2 )
13-15 (3)
15-16 (2)
16-11 (I)

06-0e ( 1)
11·13 (1)
13-15(2)
15-16 (1)

0&-07 ( I)
0 7.(10 (2)
00·11 (1)
11. 12 (2 )
12·14 (1)
22-00 (I)

06-01 ( I)
0 7..Q9 (2)
09· 14 ( 1)
14·16 (2)
16-19 (3)
10·20 (21
20-22 (1)

16-19 (1)
10· 22 (2)
22.(1 2 (1)
(16.(11 ( 1)
0 7..Q9 (2)
(19.11 (1)

~(1 ).... ,,,
01-13 (1 )
13-17 (2)
17-18 (1)
23-01 (1)

08·10 (1) 07..10 (1)
11).11 (2)
11. 13(1)
22.(10 (1)

0&- 10 ( I ) 06-07 (1)
07.(10 (2)
00-11 (1)
11· 12 (2)
12· 13 ( I)
22"()() ( 1)

01-11 ( I) "
01-10 (1 )
11).13 (2)
13-14 (I)

1.·1' (1)
16-18 (2)
18· 19 ( 1)

15-17 (1)" 06-09 (1)
' 1. 14 (1) 011..11 (2)
14.. ' 5 (2) '1018 ( I)
15-17 (3) 16-11 (2)
17-18 (2) 1" 19 (3)
18·20 ( I) 19-21 (4~

2 ' ..22 (3)
22--00 (2)
00.(14 (1)

18·18 (1)" ' 02.(17 (1)
08· 10 (1) 07.(10 (2)
16- 17 (1) 00-11 (1 )
17-18 (2) 16·17 (1)
18· 11 (I) 17·19 (2)

'9-20 (1)

01..10 (1)
' ..20 (1)

ee.I.... 09-11 (1)
& C. n l••,
AI.ie •

EI . t• •n
M. d lle.·
. 1 1'I••n &
Midd l. E..l
W. l te rn 09-10 (1)"
Alt lCl 08-09-(1)

011-12 (2)
12..1. (I )

Sou ln
Pl e il,e
& N.",
Z..I. nd

"IloI.....

C.nltll
& South
A. i.

McMu rdo 15-17 (1 )
Sound.
Anl• •c ·
t ie.

MeM u.d o l!~ 1,~ ~l )
So und . 15-17 (2)
Anlare · 17.18 (1)
l ie.

Aultra l·
..I.

,.,
E..t

15-1 7 (I) " " 07.(11 (1)
' 4-18 (1) 08-11 (2)
16-'0 (2) 11..17 (1)
100-20 ( I) 17-1. (2)

18-20 (3 )
20-21 (2)
21·23 (1)

c,.~,~,~'-~,"~O,"."",", .,". <,t"",'-1,.",,,,,I;;,,,,,,,
be.n. Nil (1) liii 7 (2)
Cenlrll ·12(2) I;!.(IO (. )
A.... . iCl '2· 14 (3) 09-1 4 (2)
& No",," 14 ·16 (2} 14-18 13)
.rnCOUn. 16-17 (1) 'S-18 (4)
I.i•• ol 1$-20 13)
Soulh 20-22 (2)
Am. rie . 22~2 (1)

NO" h·.".
Centrll
Eu. o p. &
Eu rop••
USSR

P. ru . 11).15 (1 )" " 06-07 1"
Bol lvI. . 7.(18 (1) 07.(10 2)
P• ••gu.y . 011·1 0 (2) 00·13 (1)
B, U il. 11).12(3} 13-15 (2)
Ch U. . 12.13 12) 15-16 (3)
Aro.n. 13·15 3) 16-18 (4)
tlnl & 15· 18 (2l 18·19 (3)
Uru; u.y 16·1] (1) 19-2 1 (2)

21-23 (1)

W..I• •n 0&-11 (1)
& Soul!>-
.rn E urope
,,~

Alrie.

" Ind le . l•• B. " T i"' . Fo r 160 M. t.r OpeninOI.
"" Ind ical•• B..I Ti"'. FOt 10 M. te r O penl n"".

..,~ .

...1
A. ia

February ts-Aeru 15. 1976

Time Zone: PST (24--Hour Time)

WESTERN USA TO;05-07 ( I)
17..18 ( I)

05.(17 (IJ
17-19 (I)

19-22(1)
20-22 (1J"

04-07 (1)
05-07 (1)'

00-02 ( I )
ON )6 (2)
06-07 (I)
03-0 7 ( I) "

2 1-05 (1)
0 1.(14 (1)'

19-21 (I)
2 1.(14 (2)

- I"20-02 I )'
02.(14 (2)'
04-05 (1)'

04-05 (1)- ,,,
06.(17 (1)
05.(17 (1)"

02.(14 (1)
~7 (2)

07.(11 (1 )

18..20 ( I)
20-23 (2)
13-00 (1)

22.(10 ( I)
00-01 (2)
01-{'6 (3)
06-07 (2)
07-08 (1)

04.(11 (1)
17·10 (1)

10·20 (1 )
20-04 (2)
04.(16 ( I)

01.(14 (1)
04.(IlI (3)
06-07 (2)
07.(11 (1)

18·10 (1 )
19-20 (2)
20.(12 (3)
02.(15 (2)
05-<17 (1)

07·13 (1)
13-15 (2)
15-18 (3)
1~17 (2)
17-10 (I)
22.(10 ( I)

06-07 (1)
07..10 (2 )
10.12 ( I)
17..21 ( I)

06-07 (1)
07.(10 (2)
00-11 (1)
100-21 ( I)

06-07 (1)
07.(10 (2)
09-11 ( I)
16-18 (1)
18-20(2)
20-22 (1)

06-07 ( 1)
0 7·10 (2)
11).18 (1)
1$- 19 (2)
10· 21 (3)
2 1-23 (2)
23.(12 ( I )

11).13 (1 )
17· 10 (1)

16-11 ( I) "
16-17 (I)
17·18 (2)
18-19 (1)

14·17 (1) "
11.16(1 )
16-18 (2)
11· 20 (1)

09-11 (1)

11).12 (1)"
08-10 (1)
11).11 (2 )
1 H 3 (3)
13-14 (2)
14.15 (1 )

Soulh.rn
A' r ie .

P• •u.
Bo l l ~ l a ,

P. r.·
gu.y
Bt. z ll.
Ch il. ,
A.g. n.
l in. I
Urugu.y

,.,
E"'

12· 14 (1) " ' 5.(17 1"
07.08 11) 07·09 21
08" 0 2l 09-12 t l
10·12 (1) 12·1 5 (2l
12·14 (2) IS·1S (3l
14 ·16 (3) 16- 18 (4)
16-17 (2) 1$-1 0(3)
17..18 (1) 10..20 (2)

20-22(1 )
~(21

----'---~= ''-''''-''-'-- --'---

Cent••,....~
As i.

HOW TO USE THE OX
PRO PAGATIO N CHARTS

1. use Chi" .pp'Op.i.l. 10 you' tr .n. mlll.,
loe . b o n. Th e EII I• •n USA Chl rt eln b. u.e d in
lh . I . Z. 3. 4. 8 . KP• . KG4 . nd KV4 • •••• in Ih .
USA .nd .djlunl e.1I I ..... In C.n.d.; tIl . Cen­
It.1 USA Ch.n in th. 5. 0 .nd 0 I ' .": Ih. Welt..
. tn USA Ch." in lh. & .nd 7 . . . .., . nd ",Uh
.om. ",h.l le ll . ccur.cy In th. KHI . nd I(l7 . r•••.

2. The p•• diCI.d Ii 01 open ing• ••• lound
und.' Ih• • PO'Op".I 1.. bind c ol umn (15
through 60 101 . 1. " 1 lor • p."leul• • OX ••gion. I'
• ho ",n in th. I." h.nd column 01 lh. Chi"' . A " "
incl ,C.'" I". ~I I i 10 U.I. n lor 10 ....,.r
OI>.In,n OlO: • bell I lor 160 ....1•• o pen,n9 '

3. Th. propa".,ion Inriu i. th. nu mbe r th.l .p­
pe.tl in ( ) ."• • I.... Ii.... 01 .aen pred iele<!
open ing . The indu ind ie . l.. !he nu"'ber 01 d.y.
d u. ing th. month on """eh Ih. openin o i• • ~ .

peCle<! 10 1. 11. pllea .. 100Iow. :
(4) O pening shou ld occu r on more th.n 22 d. ys
131 Opening should occur be'_n 14.ncl 22 d.n
12) Openino I hould occur bet",..n 7 I nd 13 d l yl
(11 Opening I hOUld occur on I... Ihln 7 d.lyl

R.'.r 10 the ·' l ••1 Minul. Fo •• c ..,. · I' 11'1. beg in.
ning 01 Ih il P rop . Ol lion column lor 11'1••Clu.l
~at. 1 on ""' ie h . n opening ", Ith I lpee,l,e proPl l "
tion index il l i ~lly to CX:Cu •• I nd thl l i9n., q UI ' lY
lh . l e.n be .~PaC'e<! .

4 . T ime . how n in til. Ch." • • t. in Ih. 2.-I'I ou t
. ysle", . ",he . e 00 II ", idnigh t; 12 I. noon ; 0 1 I. 1
A.M., 13 i. 1 P .M.• • tc . Ap p.opri. t••,.nd. rd t i"'e
i. used . not G MT. To eonva . t 10 G MT, .dd 10 lit .
11 m•••hown in lh••pproo .i ll. Chl rt 8 hou~ in
PST Zo ne . 7 hou rs in MST Zo n• . 6 hOUt. in CST
Zo n• . a nd 5 ho urs In EST Zo n• . Fo . e~ a "'p l• . , .
In Wash inglo n . D.C. I. 10 G MT. Wh. n It I. 20 In
Lo. Ange les II I. 04 G MT. • re.

5. Th. ch.r" • •• b i nd upon I lIan. mille.
PO"''' 0' 250 w. tlS c."' ., O' I ~"' . p .• ·P. o n l id ...
b .nd. inlo • diPOI. an l.nn•• Q u .". r·"' a~.I.n;'"

Ibo¥e ground on 160 . nd 80 m.I h. II..", . ¥.
.bO¥. "round o n . 0 . nd 20 m.l nd • "'.~...
l.n;lh abova g .ound on 15 I nd 10 ", . 1 For ..eh
10 db gain .bO¥. Ih I •••nc. I.¥.I., th.
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BY GORDON ELIOT WHITE

Fig. '-Ma jor components lor li.h .1 operation 0' 'he SCR-274·N.

Landisville, Pa., and needs basic test
equ ipment. A reader from Madison,
Ohio, writes for more information on
the BC·348; I even had a letter about
some Canadian Air Force Command
transmitters, and the query: can
these be converted to anything
useful?

Obviously, the World has turned
'round again. bringing a new genera­
t ion of surplus hounds.

For those readers, then, and fo r
some ol der CO subscribers who may
have forgotten, I am going to con­
tinue to go over the older surplus
Items. lor example the Command
Sets.

For those who have but recently
joined us, let me assure you that yes,
there is quite a bi t that ca n be done
w ilh Command Sets, both the t rans­
mitters and the receivers. CO was
the f irst publication to realize the
vast populari ty of l hese units, and
Cowan Publishing Co. put out an en­
lire book on them, 'way back in 1957.
The original Command Sets is now
out of print, replaced in part by CO's
Surplus Conversion Handbook ($3 ).

Not that CO had any monopoly on
Command Set conversions. These
began appearing in 1947 in all the
amateur and radio magazines, and
continue today, an incredible 26
years later.

Command transmitters probably
got more Novices on the air than any
other piece of surplus equ ipment
Irom World War II up until 1970. They
have been modified for f.m., side-­
band, and RTTY, f ixed and mobile,
simple or compl ex. The Command
Receivers represented a technical
elegance not matched in either com­
merc ial or military equ ipment for
more than three decades.

Conversion articles on Command
Sets have been a staple of amateur
publ ications, and by digging th rough
any libra ry w ith back issues of CO,
OST or 73 a reader can find a dis­
cussion of every conceivable use to

••010 . tt[N(a a, a. , ·" (I _'OJ
."'" (.-.:c,>I(.j .. -2•• • ..

"""'~".." "'2"'"

find ing standard signal generators,
'scopes, and receivers and transmit­
ters less than exotic, but good .
sound, and cheap. This is the kind of
equ ipment that can still be found in
surplus today. even though it is not
the newest th ing in the Slate of the
Art.

K31TG writes. for example, that he
has just opened a radio shop in

IUOO "" , ....... K _''f, 12 -.ol
"""" (, _nt.) n·DI·..........1,_ .

... f[ ...... atl.M
u~" a' -l1l '"

~ap,O ~.IT~"~.." .c - "' - ~ '

M ail, Mail, Mail. I get a sporadic
flow of letters from readers- some
months it's l ig ht. some months it is
not. I would say that right now it was
on the heavy side, indicating, pes­
sibly, that an interest in surplus was
alive and growing again.

The most interesting th ing about
the mail of the last few months has
been the emphasis on basics. on

r---::=====~-------------""'lI"- p.. . ... _a (.~.-
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New ITEM S ••• New BARGAINS!

FREE UPON REQU EST!
II you haven't received OUt new Cata­

log, write lor free copy today. Address: Dtlli. CQ

WANTED

AN/GRR·5
R·174/URR
RECEIVER
WITH POWER SUPPLY IN
METAL CABINET. ANY
CONDITION, ANY QUALITY.
CALL COLLECT NOW FOR TOP
PRICES WE PAY SHI PPING.
SPACE ELECTRONICS INC., 35
RUTA COURT. SOUTH HACKEN­
SACK, 07606 (201) 440-8787.

WANTED

AdOphObiA
I 00 you h....e an abnormal fear of

c:;l assi f ied ads? Afraid t ha t w hat you sawi isn't w ailable anvmore or that no one
i will ever buy your complete set of
! Walter Ashe Ca talogs? 008$ that make
.. yo u limN?
! loosen up and lif t your horizons.
i re llCh OUt to the world , help is on the ...
% W8'V. In I I Ill\N $han Wffks you WI ll re- i
;: ceivemail tt'lllt w ill answer .11 o f t he
i~ Qut-tl ions and ~eps t ontain i
:z coin of the realm. Quickly turn to~
.. 76 for the prescription to r id yourself ofi t he Idophobic blues. i
.ll~ll.""""""""""""lll""""

HOUSE OF POWERj

Th.
"EAASPLITTER BIRDY"

can be activated at your lei-
sur. by a lWitch under your

dash, or controlled automatically
when tha car is put into rever..,
Now, watch the people smile-

guaranteed to an ract loti of
anentton, Sounds like a nest

of happy chirping birds.

A g,.at safety device too l

easily modified for tuneable opera­
tion by removing the grid bypass
capacitor 1e-163) from pin 4 of the
6SH7 oscillator V-108. Run a .0001
ufd capacitor from pin 1 of V·108 to
L-111 at the point where R-152 OK)
is connected. This gives the feed­
back to make the former crystal
oscillato r take off on its own, tuned
by the motor-d riven multi-stage ca­
pacitor.

I doubt there is anywhere near
enough stabil ity in the receiver as
converted to make motor-tuning any
use, and there is no vernier dial, but
the set may be adjusted via the
thumbwheel dial which appears at
the top front of the set.

This particular conversion is all
right for sitting on one 2-meter fre­
quency. but since re-tun ing is tedi­
ous. the practical th ing would be to
gel a set of crystals and operate as
the receiver was designed. To f igure
what rocks you need , subt ract the
intermediate f requency (6.9 MHz)
from the intended channel frequency
and divide by 24, l.e. a 5.7125 MHz
crystal will tune 144 MHz.

For greater deta il on the v.h.t. sets,
readers might want to look at back
issues of CO, notably March 1967 p.
90, Nov. 1962, VHF column. June
1957 surplus column, Dec. 1953. July
1960. June 1959, April 1957. •

which these versat ile units can be
put. One rather obscure and short­
lived magazine, Western Radio Ama­
teur even carried the design for con­
verting the BV453 receiver into a
sideband t ransmitter.

Surplus Conversion Handbook ,
published in 1964, covers all the
basics: specifications, power sup­
plies, conversion to crystal cont rol,
changing frequency coverage, re­
moving television inte rference, etc .

The most numerous Command
Transmitters were a series of five,
covering freq uencies from 2.1 MHz
to 9.1 MHz. These were found in
virtually every AlIJed airc raft used in
World War II . The five companion re­
ceivers cove red 190 kHz to 9.1 MHz.
When Very High Frequencies were
adopted, an add-on crystal controlled
receiver and transmitter were de­
signed to cover 100-156 MHz, fitting
the original racks and using the
same modulator and many of the
same accessories. The SCR-522 was
more widely used for amateur v.h.f.
work in the 1940's and 1950's, chiefly
because only a handful of the fine
tuneable ANI ARC-5 v.h.t. sets were
built. the crystal-controlled jobs be­
ing more difficult to convert.

I have dealt in these pages with
virtually all of the different Command
Set units. and have related the ir his­
tory in deta il.

One of the more ra re Command
Sets is the Western Electric v.h.f. de­
sign, receiver BC-695 and transmitter
BC-699, part of the SCR-274-N. These
units were put together by Western
Electric on a 1941 Contract at the
same t ime that Aircraft Radio Cor­
poration was work ing out the R-11 2
and R-113 receivers- and the T-89
and T-90 transmitters. (The competi­
tion and overlap of a number of de­
fense contractors contributed greatly
to the vast proliferation of Command
Set items in surplus).

Fig. 1 shows the major items of
the Western Elect ric v.h.f. design.

The transmitter operated on any of
fou r channels in a two MHz segment
of the band 124·155 MHz, and the re­
ceiver could be adjusted to cover
any two MHz between 122-146 MHz.

Actually, the BC-695/699 design
didn't get off the ground in any num­
bers. It was updated by Western
Electric to BC-942/ 950 by adding a
motor-tuner and spreading the cover­
age to 100-156 MHz. Before that got
into wide use the Navy had taken
over the entire affa ir, modified the
plugs and controls to work with the
ANI ARC-5 system, and re-numbered
the receiver as R-28 and the t rans­
mitter as T-23.

The BC-942/ R-28 receiver can be
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Our Readers Say (from page J)

plug . I might add {hope you don't mind) that we ' re call ing it
the N.Y. ARR L Convention this year - but there will be no
change whatsoever in our format , same place , layout , extn­
bitors, flea market, e tc. ..the reason : the ARRL gang seems
to like the Rochester Hamfest and tu rn ou t in full force , so if
t hey are there let's give them recog nition - but we're very
firm on keeping the same old Rochester Hamfest approach.

J ust dropped a letter to Bill Orr re: the AGS! Am I glad
AWA has one befo re he wrote the artlcre . hi. He is cor­
rect o there are very few of these classics around , and as a
result of his art icle the price will real ly go up. Nice work Bill .
His articles are well written and techn ica lly foo lproof. You
have a good man there Dick. Hope he wri tes more and in
the meantime I plan to review his article in the ne xt issue of
AWA Bullet in .

Bruce Kelty, W21CE
Holcomb, NY

Editor, CO :
Regard ing your editorial in November , 1975 CO (which I

received on December 20). I could summarize my opin ion of
your comments on Conventions with one word starting with
" Bull" . But , I shall respond in a more gentlemanly manner.
The title "Zero Bias" is appropriate for your comments,
I'l l agree - for the amount of thought provoking. construc­
tive cri ticism in this edi torial am ounts to exact ly zero.

I see absolutely nothing w rong with any fraternal , socia l,
professional. business. or industry association holding an
annual convention as a means 01 highlighting the common
act iv ity which binds them together. I disagree completely
with your accusations that ARRl (your favorite ni tpickee }
Conventions are " pri vate parties, by invitation only" . Any ­
one with an inte rest in ham rad io lor otherwise) can and do
attend . Th is is probably more true with ARR L convent ions
than most of the other types ment ioned above .

Your suggestion that they be eliminated solely on the
basis of cos t and apparently dis tance is pure bunk . I recog­
nize some of us may not be able to afford to go , but if we
ca rry the analogy further. wh y not eliminate all conven­
t ions of whateve r nature? Ridiculous. of course. There are
simply a mu lt itude 01 hamfests, and ham ventions frequent ly
held all across our land which also serve a definite need at
low cost and can accommodate those of us who are unable
to attend a conven tion for whatever reason .

You praise the Dayton Hamvention and the Hamburg
Inte rna t iona l Hamfest as typical alternatives. But how many
of these same non-Hams, 13 year old kids. unemployed or
C8ers - or for that matter, us "f ine bunch of people" - that
couldn't attend Reston could afford to go to Dayton (or
Hamburg, much -thelesst? Need I say more?

If th is is the best your magazine can do, then Mr . Cowan
has a problem.

Edward W. Yoder, W3YMB
l inthicum Heights, MD

Editor,CO :

Congratu lat ions on you r "Conventions and Hamlests"
editorial in the Nove mber '75 issuel For too long, part­
icularly in the afftuen t Hudson Division , ARRl officia ls have
been insensitive to the economic crunch affecting so many
01 us.

6 8 • CQ • FebrUClry, 1976

It was with great pleasure I was reminded of the Dayton
Hamvenuon . Once. when I was writing the RTTY Column
lor CO, I was invited (by letter) to give a ta lk on RTTY at a
Dayton Hanwenucn . Upon my acceptance I rece ived (by
letter ) confirmat ion and t ickets. incl uding one for the
banquet. There. in Dayton. all of us who were on the pro­
gram were presented with tie clasps engraved with our call
letters. It was a great pleasure to meet and talk there with
such well-k now n hams as Bill Orr, Boyd Phelps and Wal t
Burdine. A wonderful time was had by everyone .

It was with less pleasure I was rem inded of the t ime I was
invited (by telephone) to ma ke an RTTY presentation at a
HARC·run Hudson Division Convention in New York City . A
week before the scheduled date, I was informed (by tele­
phone) that I was expected to buy my own tickets ; and, lug
in my own te letype mach ine!

I second your motion to "scrap the stulfy, lormal,
expensive and self·serving convention in favor o f the enorm­
ously human Hemtest."

Byron H. Kretzman , W2JTP
Hunt ington, NY

Israe li aS L Cards

Ed itor, CO:
Israe l is not the only count ry whose Hams say , " My oSL

fer sure", then never come through. After almost two years
of Novice operating (I have WAS, WAC, and WPNX) I find
that about 30% of all Hams refuse to OS Lo even after rece iv­
ing a SASE or SA E and IRC's, which I send to all OX. I con­
sider oSLing part of the game, but unfortunately, many
Hams refuse to play by the rures.

Tom Gannon, WN4H HJ
Mary Esther, FL

Cheyenne on 160 (from page 31)
the lower two bands. Both prates showed sl ight
redness if the key was held down .

To reduce tube heati ng, the v.f.o. load inductance
was changed from 8.5 ,IIh to 56 ...h. This makes little
difference in the drive of 40 and up, since the orig ­
inal inductance was approximately resonated by
circuit capacity on 40, but increases the d rive on
80 and 160 about fourfold . The d river and buffer
stages now run much cooler.

The v.t.o. output inductor is under the chassis, o n
the 3-rug termi nal strip marked KK in the Heath
manual. This strip is on the outside of th e v.t.o.
shiel d box above the two feedthrough ca pacitors.

For 160 m. operat ion put 8 1 in the 160 m. position
and the original bandswitch at 80. For other bands.
set 8 1 in the 80-10 position and the bandswitch to
the desired band. Output frequency on 160 is hal f
the 80 meter dial reading . That is, 1.8 MHz reads
3.6 MHz, 1.85 MHz reads 3 .7 MHz, etc. Final drive
level is set with the new drive level cont rol atter
peaking the driver tuning (labelled Drive). To avoid
damage to the final , keep its grid current between
112 and 4 rna at all times. High grid current can
destroy a 6146. Best output comes at around 2 rna.
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response. It should not be too much of a trick for
the producers of these devices to give us both,
linearity and extended frequ ency-response. But.
they are not yet convinced that there is a big mar­
ket for Hams and hobbyists.

In any event, the v.f.o. shown in fig. 8 owes its
derivation to the concerted efforts of both the phi­
losopher and the technolog ist. The author suspects
th at good performance is potentially forthcoming
from such a scheme. Th e lambda diode has a low
temperature coeffi c ient, and the resonant tank
should find itself in a near- ideal environment inso­
far as loading effects from its associated circu itry
are concerned. Add itional power boost ing may be
required, but that can be implemented in a straight­
forward way, and at the ot her end of a fai rly-long
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The toroid cores are available from Amidon
Associates, 12033 Ostego St., North Hollywood,
Californ ia 91 607. All o ther parts are available from
Newark Electron ics, 500 N. Pulaski Rd., Ch icago,
Ill inois 60624.

My thanks to W7FIQ for the photography and for
suggestions on the manuscript. •

We Don't Charge Nothln' (from page 28)

In fig . 9 is shown a further modification of the
GP-21 circuit that offers user-choice of end-charge
voltage. A National LM311 H vol tage comparator
and 1N4104 voltage reference zener d iode replace
the fixed 12.8 volt zener in the original circuit. By
adjusting the 2K trim-pot, and end-charge voltage
from 12.5 to 14.5 volts may be selected. The polar­
ity-reversal and output terminal short protection
ci rcuitry remain the same as in the original design.

The author has tried to give some of the basic
concepts of battery charging, at least as they apply
to common lead-acid ce lls and batteries. With the
proliferation of gelled electrolyte lead-acid batter­
ies, nickel-cadmium batteries and other types,
there remain a number of other details to battery
chargi ng that have not been covered here. For each
type of battery, each manufacturer has his own
preferred charging recommendations. The refer­
ences inc lude several publications on these batter­
ies and their charging recommendations, and on
lead-acid batteries and the ir recommended
charging. •
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Seeing It Uke It Is (from page 36)

band. Of the four "rece ivers," the best combina­
tion of r.t. frequency response and output level is
provided by the bipolar transistor depicted in (e).
The base lead may be used for various control pur­
poses. Present cpto-couplers appear useable on ly
for the low-frequency Ham bands, but the diode
type shown in (A) should exhibit the best frequency

Fig . B-A v.t.o. using the Lambda diode and the coso­
isolator. Philosophically, this Is a solid state version of
the electron coupled vacuum tube oscillator. Here, the
unilateral isola tion of the load is accomplished with
infra red radiation ra ther than with an electron beam.

coaxial cable, if so desired. Once in operation, a
worthwhile experiment would be to ascertain how
close to the ground end of the tank inductor the
lambda diode could be tapped down-such a tech­
nique should even further enhance the independ­
ence of the oscillating frequency.

Hopefull y, some sti mulation has been provided
for seeking not merely novel , but actuall y simpler
ways of doing things. One merely asks, "Now, what
is really taking place here?" That is the philosophic
contribution to endeavor. But some caution is
ca lled for-do not indulge in such unbridled int ro­
spection that may lead you to ask, " Now, why is
this being don e anway?" Because, you will then be
invoking the psychological approach, which often
culminates in fatalism, defeatism, and other isms of
the most negative aspect. In order to maintain its

hbruClry, 1976 • co • 69



lofty position as overv iewer of technological act ion
and philosophica l thought, the psychological ap­
proach claims that your reason for any decision is
only a facade for the true impulses at wo rk. This
can be most disconcerting for the Ham who sup­
posed th at his hobby was presentable in anyone's
parlor. It is ill ustrated only too well by the classic
encounter between the two " shri nks" approaching
one another on an otherwise-deserted sidewalk.

" Good morning," exc laimed the more extroverted
of the two.

" Hmm," mused the other to himself, " Now, what
co uld be th e meaning behind such a remark?"

Of a certainty, no dismay will be fett by the
author upon learning that the philosophic value of
this article surpasses that of its humor! •

Adding 20 meters to HW·16 (from page 42)

dicating that the oscill ato r is working. The d . coil
is then adjusted for peak signal strength. The oscil­
lator coil is then readju sted for peak signal strength
and the adjustment is backed off a turn or two in
the direction which produces the most reliable op­
eration of th e oscillator. The only additional adjust­
ment necessary is to peak the padder in the driver
plate ci rcuit. With either a v.f.o. or crystal connected
and the meter sw itched to " Rei Pwr," the " Tune"
control is adjusted for maximum output without
keeping the key down too long at anyone time.
Then the padder is adjusted for maximum output,
completing the alignment.

The modified rig has been in use at WA6LSL for
severa l months and has given a good account of
itself. Power output on 20 meters is not quite as
great as on 15 meters, probably because of the co n­
stants of the e-network. but it 's ample to hold a
good OSO. Those contemplating adding 10 meter
coverage should include an extra switch section
since the plate load of V7, the oscillator, will have to
be switched. On 10 meters, V7 would double to 14
MHz and V. would double on to 28 MHz. _

Calibration Control for HW-16 (from page 43)

signal , and adjust the receiver v.t.o. coil and tuning
knob until the zero-beat of the ca librator signal

. coincides with the zero setting on the dial. The
other two bands may now be zeroed by slight ad­
justments of the new calibrator capacitor. Dial ac­
curacy may also be checked and corrected at any
100 kHz point on the d ial using th is new control. _

ca Reviews Tempo VHF/ONE (from page 40)

Conclusions
The Tempo VHF/ONE is a good performer on

f.m. White I suspect it will also perform wetI on
s.s.b., I must withhold jUdgement until tests have
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been run on the transceiver with the s.s.b. adaptor.
The transceiver sells for $495.00. The s.s.b. adaptor
is $225.00. Add to this an a.c . supply and you are in
the neighborhood of $750.00. This makes the com­
plete package with LED digital frequency display
competitive in price with other units offering f.m .,
s.s.b. and a.c. supply in a single package, without
LED digital display. It will be interesting to see
which design approach proves the more popular. -

Improving Atlas 180/210 (from page 24)

in and out of the U. chain with a d .p.d.t. relay. If
the c.w. send/ receive toggle swi tch previously de­
scribed is installed, sufficient contacts would be
made free on th e function switch to control the
relay . Thus with the function switch in " rec" one
could work c .w. without the filter and in " CW" the
c.w. filte r would be swi tched in. The author has not
tried internal mounting but it would appear that if
the 1000 mf capacitor going to pin 2 of PCloo were
moved to a vertical position, where it can be ac­
commodated, suffic ient space would be freed in
tha t area for the ci rc uit.

RF Filler in Keying Circuit

Several instances were noted in a portable situa­
tion where r.f . was comi ng back into the transceiver
over the leads to a key and causing unstable key­
ing. A .01 mf bypass and two ferri te beads mounted
immediately on the key jack inside the transceiver
took care of the problem.

Dial Cord Tension

After a period of some use it was noted that the
tuning was developing some mild backlash. The
simple cure for this problem was to carefully make
one more turn of the dial st ring around the shaft of
the gear reduction drive . This can be easily ac­
cessed by removing the bottom v.f.o. cover plate.
Those who prefer a bit firmer feel to the tuning
might want to do this.

External Antenna Switching

It might be useful to note that the bandswitch has
one completely unused section in the v.t.c. enclo­
sure. It could be used to switch different antennas,
loading coils, etc. via relays on the different bands.
Leads from the switch secti on cou ld be brought out
to unused pins on the "ext osc" or " aux" sockets.

The photos show a 210 unit with the front panel
modif ied to include the s.w.r. sensit ivity control on
the left (between a.f . and r.t . gain) and the RIT tun­
ing on the right (below mic. gain). The large size
tuning knob (an old SP-600 knob) is just the au­
thor's preference for a knob with a heavier feel than
the original At las knob. _
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Argonaut 509

Argonaut, Model 509 _ .
Linear. 100 Watt. Model 405 .
External CW Filler. Model 208 .
Power Supply for S09 only, Mo del 210 .
Power Supply lor 509 and 405. Model 251 .

The sustained demand Model 405 linear
and the enthusiastic comments from happy Argonaut
owners are music to ou r ears. We designed th is portable pair to be fun.
and you r response tells us that it's just what you've been looking for.
The Argon aut and it' s com panion . the 405 Linear,
are here to stay- thanks to you.

, I

• •

ALUMA DIVISION

Towers to 100 teet. Specials
designed & made. See dealer

or call.

* TELESCOPING
* WALL MOUNTED
* GUYED

FOR:

TV-CB-HAM
MARINE - MOBILE
RADIO TELEPHONE

COMMERCIAL

IALUMA TOWERS
ILOW PRICED I

Made In Aluminum

o i". of Bob Whan & Son Electronics, Inc.
2400 Cry.lal Dt-., Fl. My.~. Fla. 33901
All Phon..: (813) 936-2397

Send 10' lor new eata/og

~ ...o CRYSTALS FOR ~o,,·
• s 1\1 11 IIOr
~e\e" C\\\z.e(\ arine 8Ceiv

ea"d Radio era

m
cmTllS

We're Fighting Inflation ...
No Price Rise for '76

CRYSTAL SPECIALS
Frequency Standards

100 KHz (HC 131U) $4.50
1000 KHz (HC 61U ) . . . . . . . . . . . . . . . . . . . . 4.50

Almosl all CB sets . TR or Rec $2.50
(CB Synthesizer Crystal on request)

Amateur Band in FT·243 ea. $1.50
.. ............... . 4/$5.00

8().Meter $3.00 (160-meter not avail .)
For 151 class mail . add 20' per crys tal . For Airmail .
add 25' . Send check or money order. No dealers.
please.

FOR FREQUENCY STABILITY
Depend on JAN Crystals. Our large stock of quartz
crystal materials and componen ts assures Fast
Delivery from us !
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OX (from page 59)

Contest Calendar (from pageS3)

countries (12) for their mult iplier.
Max. of 73. (limit of 12 OX stations)
Others use Fla. count ies. (67)

Frequeneles: C.W. - 1807, 3570,

Polish OX Contest

Starts: 1500 GMT Saturday, April 3
Ends: 2400 GMT Sunday, April 4

It's the world working the SP's on
all bands 3.5 thru 26 MHz c.w. only
in th is one.

There are three categories: Sing le
operator, single and all band, multl ­
operator. all band only and s.w.t.

Exehange: RST plus a 3 f igure
e so number starting with 001 for
foreign stations. Polish stat ions will
send RST and their powiat letters.
(I.e. 579AB and etc.)

Scoring: Each eso with a SP
counts 3 points . Each different
powett worked is a mult ip lier.

Final Seore: Total aso points
multipl ied by number of different
powaits worked. The same station
may be worked on each band for
e s o points but a powait is counted
only once.

Award. : Certificates to the top
scorers in each category, in each
conti nent, in each country and each I
call area of Austra lia, Canada, USA
and USSR.

Contacts in th is contest may be
credited for the PZK 100 Powait
award in lieu of e SL cards provided
they are confi rmed in the logs of the
SP stations, and an application is
made. Include a fee of 7 IRC's.

Use a separate sheet for each
band and include a summary sheet
with the scoring information and
your name and address in Block Let­
lers. The usual signed declaration Is
also requested. Disqualification rules
for duplicate contacts and etc. will
be enforced.

Entries must be postmarked no
later than April 30th to: PZK Contest
Committee, P.O. Box 320, 00-950
Warszawa. Poland. •

7070, 14070. 21070. 28070. Phone­
1817, 3970.7270.14317,21370,28570.

Awards: Cert ificates, phone and
C.W., to the top sing le operator score
In each state, province and OX coun­
try, and each Florida county. There
are also 5 troph ies as follows : High
sing le operator in Florida and cut-of­
state, phone and C.W., and to the
Florida club with the highest aggr&­
gate score.

A summary sheet is requested
showing the scoring and other per­
tinent informati on. Also your name
and address In BLOCK LETTERS,
and a signed declaration that all
ru les and regulations have been ob­
served. Include a 13c stamp for is­
sue of Florida Skip with the results.

Mailing deadline is April 30th to:
Florida Skip Contest Committee,
P.O. Box SOl , Miam i Springs, Florida
33168.

VRI Z- Yi. YASI.lE
Fo undl.lion. P.O. Box
202!i. c..loo V. lley.
CA ..,..

VR" ,nd VRIe-To
YASME Fw ndllion.
P.O. BO. 20:25. Callro
V. II.y. CA H S4ll

YXIA--e /o VE3GMT
YV...._ Vi. VE3MJ
W5TES /KJf-To

W2GHK
WA) HRV /VP2o-e/ o

K" OKD
WIIIA.,IF"Yf-Yil eo.

38. King_ton " .
J,m.ei. O. 10 W9
8 u .....u

ZlUAo-To Bo. 38.
Ni... I. l'nd. South
Plc ilie

ZI(2AP--e/ o WOJRN
ZN DH-Vi. WA"HHG
)A' F14--To WA3HRV
3D2AJ---c / o weec.

" U E. Arbor.
Sunnyv. I, . CA 110&086

3D.BE- Vi. P.O. Bo.
1158, M~bI;nl .

S• • izil. nd
,,,• • o-TO W" NJF
"UtlTU-f'o. ce. 25­

28. 1975 eonl• •1
_fl,ion onl)' . e.rd_
{IO 10 tee. W"KA.
l()oW South... t o&3n:l
Sl .. C'P" eo..l, FL

"""ST6BJ---c/ o Bo. 121.
ZOlle fll• • I.l. u,;tln i.

STSOS-Vi. W6KTE
SUNK_To DUYW
f 07L8--c:/ o 111I008
IL1IL-Vi, P,O. Bo. 16.

F,..town. Si, r..
L~~

HW-l0l transceiver and an 80-40
meter dipole did the trick. Preston
just finished building a Quad an­
tenna from W6SAI's Quad Antenna
Handbook and now wants to build
a wire antenna with " gain" for eo
meters. If he has 320 feet availab le
broadside to the directions he wishes
to work. an "extended double zepp
antenna" will give three db gain over
a Y.z -wave dipole. Make the wire on
each side of the center insu lator 158
feet long. Feed the antenna In the
center with 3DO-ohm TV teedtme.
Couple the line to the transceiver!
transceiver via a balanced antenna
coupler. Two-wire, air-insulated line
is better than TV ribbon but more d if­
ficult to install . . . Mark Aust in,
WA2UYL. Cottle Park, Building 10.
Apt. 3, Troy, N.Y. 121 82. and W04­
JSP/4 want to start a 4o-meter phone
net for amateurs who are also s.w.I's
to exchange lntormation. Of course,
Novices could not transmit but could
listen.

We are at the bottom of the page
again! Send us your " News And
Views," pictures, and suggestions of
what you wou ld like to see in your
column. We will try to do the rest.

73, Herb, W9EGQ

U5AX_Vi.l K1 WPS
U IFG-To And, l 5. Er

Aiun. SQ,n ,1Ih 5ah,..
"C2CO-c/ o W" U , Ltoo

H'ij8tl'lI n , 100&<1
South..., o&3n:l Sl.,
Clpe eo•• I. FL 33900&

""'COV_ VI. K..KGD
..pf..M-To WA1 JKJ ,

10&7 Llneo ln St.,
Ffl nklln , MA 0 20311

n IBHI---c /o F2QQ
HUII KX_ VI. WAIA HF
ttO"IIE_TO 8 0l 13.

FPO. N_ Vo ne . N.Y.

"'"KLfPf---c / o 8 0l 2... .
V, kuli l. AL 1llSll1l

LUJAU-Vil WA3H RV.
P ,0 .80l Mn.
Arlington. VA nm

..,e-f o l"EAT
P2SlUc-e/ o WA71LC
PU NOt-Vi. PAJJR
PV' ZAA_ To WA3 HRV.

P.O. BOl 9822.
Arlinglon, VA 22209

VE1SU/SU---c/ o
VEI APV

VP'2AIIC---Vi, BOl ........
Anligua

VP'2DI. (Nov_ ber,
1I75 0nly)-To
KotG KD

VP2L8H-<: / o K:t IGW
YP'2I11IR_ Vi. W7FCD
VP'2"ICJ--To K"CKJ
VP'2VA,,-<: / o K2FJ
VPSDF_ Vi, K"VMA
VP5MO-To RI. " BOl

362B. V. lrieO, FL
335$4

VR1AA---c/ o Peek
KlIm.gl. JAOCUV/ 1.
Bo. 22. MiIlQ .
Tokyo , JlPlln

73, Bill , W2DD

In Focus (from page 51)

happenings through to VE3LU on the
u.h.t, channel. These Canadian chap­
pies really put their equipment to
workl

I 'll bet there are some other fas­
cinati ng goings-on oul there among
you latter day Marconis. How about
dropping me a note and some plc­
lures if you hear of a " good one"?

New Counlry On SSTV?
Sorry r had to put that question

mark at the end of the line - bu t
there's good news a-comIng. The
well known Ahmed Ebrahim. AP2AD
of Pakistan is getting very anxious to
get going on SSTV. At the request of
Ted Cohen. W4UMF, I have mailed a
sheaf of diagrams and slow scan in­
formation to Ahmed. Maybe one
more for W8YEK's l ist?

Flnal·Flnal
As always, my thanks for your let­

ters, cards, pictures, and feedback
on these columns.
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Novice (from page 55)

SWW on the 80-meter Novice band.
73. Art. K8SWW."

Our personal view is that flipping
on a kw amplifier to attract the at­
ten tion of a Novice CO--er using a
cannon to kill a flea. By the way, Art
works many Novices each December
as ZF1AG. If you were one of them
and st ill need the OSL card, send
you rs and a stamped reply envelope
to Art's home address.

R. S. Maybaum, WA6NOQ, 430
Campbell Ave., San Francisco, Cali f.,
94134, started in amateur rad io in
1919 with a spark transmitter but lost
interest after a short t ime until the
end of WW II. He has been active
ever since and is currently on 40­
meter c.w. and In the Navy Mil itary
Affiliate Rad io System (MARS). He
wishes that more old timers would
help newcomers become radio am.
eteurs. We hope that he practices
what he preaches • .. Preston Shute,
WN4JTP, 1025 Oak si., Duned in, Fla.,
33528, reports that K4BR/VP9, Ber­
muda, has been invading the Novice
bands to work Novices. Preston
worked him on 80 meters and al­
ready has his e SL caret. A Heath kit

MILITARY
SURPLUS WANTED
Space buys more and pays more. High.
es t price s ever on U.S. M ililary su r.
ptus. espec iall y on Colli ns equipment
or part s . We pay fre ight. Call co ll ect
now lor ou r high offe r. 201 440-8787.

SPACE ELECTRONICS CO.
d iv. of M i litary Electronics Corp.

35 Auta Court. S. Hackensack, N.J . 07606
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Low-Pass Filters

o 50-ohm Impedance

o Insernon loss less than a3 db
r---""

o 60 db attenuancn above 52 MHz

o 35 MHz cutoll

1
•

SIlW'.A 1fI®
ELECTRONICS

A l .. tI, ,(l ,.,~ 0 ' Cub,c COfpoo,. r"I/'

If you're not pumping out all the
power you're paying for, our little
SWR-l combinatio n power meter
and SWR bridge will tell you so. You
read forward and reflected power
simultaneously, up to 1000 watts RF
and 1:1 to infinity VSWR at 3,5 to 150
MHz,

Got it all tuned up? Keep it that
way with SWR-l. You can leave it
right in your antenna circuit.

8WR-l guards against power loss
for 521.95

Other models available
with lower cutoff .

Write lor specifications and pnces.

M_' Power
PriceCapacity

424 lOOW $1 8.50

4 25 1000W 32.50
Professional
qualtty
since 1932

Barker & Williamson 0 canal Street 0 Bristol, PA 19007

With a Greenlee Chassis Punch you can puncn
clean, true holes in seconds. Round, square,
key or D. In 16-ga. metal , hard rubber, plastic
or epoxy. Available at radio and electronics .
pa rt s deal er s. Wr ite fo r ca talog E-730.
Greenlee Tool Co, Rockford , III , 61101.

Put more
punch in your work.

GREENLEE TOOL CO
305 Airport Road. Oceanside. CA 92054

(714) 757·7525
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"FACTORY DIRECT ONLY"

IrWIl.SON GOES MOSIl.E"
FEATURES

introducing the new WE-224

SPECIAL
INCLUDES,

WE·224; 52/52, SIMPLEX PLUS
TWD TX/RX CRYSTALS. YDUR CHDICE
(Common Bepeeter Frequency Only).
MDUNTING BRACKET;MDBILE MIKE

1.24 Chlnne' Operet ion
2 . On l priority Chlnnel
3. Select.b" 1 or 10 Wetts Out
4 .1 0 .7 Monolit hic Filt_ Inrta lled
5 . 455 KHz e-. mie f lit.
6. Numwial R"'~ut on N ett C""n....1
7. &lilt .." Adju$hIb" " To ne- Burn" G,nerltor
8 . Front PI ....I Tone Encoder Control
9 . Accepts Wilson ,~ & l 405SM Xtah

10. Indiyid~1 Trimmer c.~cito... for both T X /RX
11. Mod .-t Front End
, 2. H,lical R&$Onltor
13. High VSWR Protection Circuit
14. R.-. Po.., ity Pro tection Circuit
15. NBFM · 15 KHz Cherllw l s.p.ation
16. E.-t...._1 Spuk. J.c*
17. Bu ilt .." Sp h.
18 . Dy,...m ic Mic:rophorM lnduded
19. Mobi. Mount ing Brecb t Induded
20. FrMluency R• • 144-148
21. 6%" V( II 2%"H II: 9%"0
22. Weight : 5 % 1M.
23. POwat' Requir. rnenu :

Sourc.: 13.5 VDC ± 10%
R_ I" : ." SA
Tr' '*''it : 2 .6 A nowi. .7 A I1W)

BC-1 NI-eAO
BA TTERY CHARGER
WITH REG ULAR AND

TRIC KL E CHARGE
FEATURE

OC I _oATT""V (.H ..... G •• IH."
. .. . N I -eAO ...TTIIIII Y
.....CK . . . • • • •• •••....•••• 11.00
Le i _ '.01 LI"THIA
CASe. ... . . . . . . . . . . . . . . . ' • .00
U :Z · LI AT H I II C ASI:
PO It I . n , Z202, nor •• • • ' • .00
1 M2 _ 11 . ""KI
PO"" ' 1 A ND I . OS ••• • • • • n ."
T.' · 1 1,1_ 1,1 0 ' 0 ...1 TONI[
I N CO O IU' INSTALUED •••• n ."
TTP _ T O U CH TO.. IE PAD
INSTA..UO ••••• • • • ••••• • " ."
liP • • It.J MONO LIT H IC
•.. XT "'LTllII .NST . . • • • I II."
CIIYI, , Til a ll Ill'
1<=_"'." "'.... 0",,.1· · -.... . . 10

HAND HELD
ACCESSORY

SPECIALS

$279.95

1405SM HAND HElD
5 WATT

TRANSCEIVER
144·148 MHz

• • C..._I 0_. ....
• , ...."'_ T __n

_ .. T XflU I 1:"' ....
• .... ery .
• II It,," ee. ........
• 11.7 . ... . 11

lie: '"• .2 M Ic<..D1 .
h .. ,lIlo.t,."" U ••
Qu l.lI",

• wol.n. , 1 II>. 1• ••..... I."".,
• , ."".,. '''0'.,.1••
• ..... , • '/8 .. I SJ4

" . '/I• _1 A I
w.I '_....
0 0 ' ''' ' • UVOC

• C , o..lo , lUll
' TX ...
Pwl loe 'IW)

• .._ ItO •
...n••

• U .._ . ..... 1.O.... .
<0.

4. 52J!i2 Xul
5 . You' Choiw of 2 TXI RX Crysu"

(Common F'MI"ncy Only l

FEATURES
1402 SM 140S SM·.cu._a_.....o,__ T ___

_ .. T Xf· X C .....
• .... C'Y I.,
• UIUU C _..-· '..'I" .....

4.. '(I: u'
• .2 Mlar..o "
• 14 111.", I.r 20 • •

Qu .
• wolin. , I I I . ,. u .

.... III"')'• ~....,l*<.
' 'eU ..

• 51zt, I 7/' • 1 1/8
.. Z 71S

• I .S w ,_ .....
0 U voc.

• C , 0<.10 ••
' 4 lOA TX ... .....

• "'Iu_ teo",,,
...n ••

1. AntlnN
2.e-
3. Ban.,..

SPECIAL ON EACH RADIO INCLUDES:

oPTIONAL
TOUCH­

TONE
PAD

SHOWN

$199.95

1402SM HAND HElD
2.5 WATT

TRANSCEIVER
144-148 MHz



announces the addition of

450AND220
2202 SM

FREQUENCY RANGE 222 ·225 MHz

• , C l'I,nlMll Operation
• ' nd l.. kl"i1 ' Trlm ....n o n .11 TX/ RX Cry.U..
• All Cr)'IUIS .." . , In
• ' 2 KHz Ceramic ..lit.,
• 10.7 .nd 455 KC IF
• .3 Microvolt se nlltlv lty f or 20 Db QullOtint
• We'IM: 1 lb. 14 OZ. Iu , B. tt ,.y
• BaU" y I"d lu ta .
• Slu l' 7/'. I 3 f4 II 2 7/'
• S.ltcha o" 1 ~ 2. 5 w.tt, Output

. 12 VDC
. 2 .5 WaItt M ini m " ", Output . 12 VDe
• Cu ...." t D r. ln : AX 14 MA TX 500 MA
• Mlcrolwltch Mlk . Butto n
• Unb~.k.b" Ux.. " . CaM

USES SAME ACCESSORIES AS 1405

INTRODUCTION SPECIAL

INCLUDES
1. 2202 SM 3. Battery Pack
2. Antenna 4. Leather Case

5. 223.00 Simpl. x Installed

4502 SM
FREQUENCY RANGE 442 · 450 MHz

• , CI'I;lnn.1 Operation
• Indl.,ldlull Trimm." on all TX/A X CrystaK
• All Cr Y' ''' 1 PIli' I n
• 12 KHz C.••mlc F li t • •
.'0.7 , n d 4 5 1 K C I F
•. 3 Micro volt 5i1n" ti ., ll.,. f o r 20 D b Q uleUn\!
• W.lght: I l b . 14 oz. Ie .. B.tt.,.,.
• 8 . tt••)' Ind ica t o r
_Sin , . 7/1_13/ 4_ 2 7/.
• Swltctuob" I .. 1.' Wlltl Output. 12 VOC
• Cur...nt Orlln, R X 14 M'" TX SDD MA
• MICl'olwltcl'l Mlk. Blllton
• Unb...lklb.. LA..n. CI M

USES SAME ACCESSORIES AS 1405

INTRODUCTION SPECIAL

95

INCLUDES

1. 4502SM 3. Banery Pack
2. Antenna 4. Leather Case

5.446.00 Simplex Installed

TO: WILSON ELECTRONICS CORP., 4288 S. POLARIS AVE., LAS VEGAS, NEVADA 89103
(7021 739·1931

FEBRUARY FACTORY DIRECT SALE ORDER BLANK
_____ 2202 SM 0 $219.95. 4502 SM 0 $299.95. WE·224 ~ $209.95.

__________ 1402 SM " $'99.95. 1405 8M " $279.95. _

____ BCl .. $36.95. BP " $15.00. LC1 .. $14.00. LC2 .. $14.00.

____ 8M2 .. $29.95. TEl .. $39.95. I SPECIFY FREQUENCY 1

TTP Q $59.95. XF1 0 $10.00. TX XTA LS III $4.50 . . . RX XTALS III $4.50 e•.
B. _EQUIP TRANSCEIVER AS FOLLOWS: XTALS A. _

C. D. E. F. _

ENCLOSED IS 0 CHECK 0 MONEY ORDER 0 MC 0 BAC

CARD # EXPIRATION DATE _
NAME _

ADDRESS _

C'TY STATE z,P' _

SIGNATURE _

Add $5.00 per R.dio f or Shipping, H. nd ling; .nd Oystal Netting.
SALE VALID FEBR UARY 1 THRU 29, 1916 C Q NEVADA RESIDENTS ADO SALES TAX
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PI.aM run this in the ntlxt

ava ilable iuue o f CO :

LEARN CO D E in " few d " y s wi t h <l udlo re­
flell met hod o f t e. ch ing I. Uer" numDer"
p unct uallon. O ne ho ur casse tte o n ly 5 1 .0 0 .
Gu. rd l<l n 2 0 E. Ma in R. msey, N .J .

FOR SA L E , 410 D. CI< issues o f QST fr om
1' 35 Ihro u",h 19 7 3. m o st In b in de rs , 512S.00
plus Sh ip p in g. 1 16 D4Ck Issues 0 1 7], includln",
fir st 3 . fr o m 19 6 0 I hroug h 196&, 57 0.00 Dlu s
sh ip p ing. Ed H OPDer. W2 GT. P.O. Ba ll 1 3.
necneue P.tl<. N.J . 0 16 62.

QS L C A RDS · S omet h in g comp le te ly d iff e r·
en t . NOlhlng even close 10 It o n t he m l r l( e t !
S"m p les, 2 5 ce n ts WS UT T . Ball 1 11 1 E. Oa r·
l" nd. T X 75 0 40.

MODE R N 6 0 MIN . CO DE CASSET TES. Nov_
Ice 0 ·5 wpm, Drollre ss lve 5 ·1 3 wpm. Gener. 1
1 3· 15 w Dm. Ellt ra 2 0 ·22 w pm. 5 ] E• . 4/S 10 .
ROy" l Ball 2 114 S.nd usk y Oh. 441 70 .

F O R SA LE, F ifth Edil io n (J<l n. 19]5 ) o f Tne
R.adio A m n eur ' s Llc.nloe M. nu.1 S I O.OO. A.
COrtloffe r. K 2 EEK. CQ M"9<lz in• • 14 vene er­
... n ler A... .. Por i WUhlnglon. N .Y. 11050 .

BU Y·SELL·T RAD E T r" n sm"tch . nd AmDIi­
fier Com pone n U. po stc"rd for B ig List . Den·
n ls Holfma n Ball 2 36 . Pemberl on. NJ 01 061 .

SE LL , 4·1000 A u wd. 530 . 1.0 0 0 pf 1<Ndlng
cap. 5 1 . R. ytr<l ck I<w Dine tan l< coll for 1 0 C.
40 plus I(w D<lndswit Ch S1 6 . UTC S-SO 6 KV
C.t. 30 0 me , n.w. pr l. 5 3 5 . Pick _ up o n ly. OZ·
PA KS : L.arlle (severa l I(w ) 530 ; sm" n (2 I(w)
520 .0 0 . R. Ross. 95 Norwo od A ve. • North·
port . NY 11 76 1 .

Did you I( n ow t n.t su p p le menu to tn e tlool( .
" CQ YL. " . re . v<lil .Ole, T h. y tl r ln", t h e DOOI(
up t o d. l . with YLRL O ff ic. rl th,o U9h 1'7]
<lnd I he 6th YL RL Conve ntion. h. ld . 1 Long
Bu ch in M.y '72 . If y OU h<lv•• cop y 0 ' "CQ
YL" .nd WOu ld l il<e 10 . d d the n.w su p p le­
m e n ts (the p l",es .re "slo tted " SO I hey fit d i·
reelly in to t he "CQ YL." sp ir . 1 tI<l ckO o ne).
dro p . not. with y our reque st t o a ut h o r{p u O·
lish. r. W':> R ZJ . Lo ul s.a S"ndO. 44 11 · 1 1 t h St .•
NW. Al b UQu erQu e. NM 17 10 7 . P lu se . ncloloe
two I] unt st.mps to cover eest o f m.iling.
T h. one <l nd only DoQI( "Dou t Y Ls In h. m r.
e te. "CQ Y L." cont. lns21 c h<l pt ers. ove, 6 0 0
photog r<l p hs.. O rde r your "ul 09r<l p n.., co py .
Or I gift c opy. f, o m W!> RZJ 5 ] .0 0 postp.ld.

MAG A Z IN ES F O R S A L.E, CQ(1 3/ QST{Ham
R.d lo issue s . 1 10 cents eecn (p lus shi p p ing)
from L. o ckheed H <l m Cl u D. 21 14 EmDlre•
Bu'D<l nl<. C A ' 1504 . Send lis t "nd c h.Ck.
AV" " <l Dle ISik>es "nd "ny r.fu nd due w ill O.
sent promDUy.

LOOK IN G FOR OL.D LI ON E L TR AINS. In_
t ere st.., on ly In ' '0'' g<lU98. exC. lle nt t o lil( e­
n_ condi t ion. Pr im . ry inl...st is jeeeene­
t iv. s prior to 1'52. tlu t w ill conSicler com­
plete loets o r more recent mode ls. A m wl llln",
10 Du y o ulri\lht f o r cu h o r SW. D rad io lIe l r to
m eet y o ur neee s, w ette D icl( c ewee.
WA2 LRO . C/o CQ M"glz ine . o r can 5 16{&&]·
6 2 0 0 .

ROCHESTER HAMFEST 1916 Is S <l t u , d . y .
M.y 22 . Your n<lme . d d ed t o m.r lon", list o r
inlo,m.tio n • • w r ite , Ro cneue r H.mfest . BOll
1]11 . ROCheslerNV 146 0 ] .F O R S AL.E , 15 5 -3 . m in t. No . U 619, 5 U ~ .

o r best offer, l S A-2 . m int . No . 13 94, 5 195.
o r b.s l o ff er . Vi l( lng II , 5]~ .• OX· I OO ( mOd.
llf mr sh o l , h 4ve reptecem ent In Dut 4nd mOd.1
5 6 0 .. HW.1 2. ellt.. fi n l ls. 5 1 ~. I st Ed . AR RL
H"fldtlool(. tI.st offer o ver 51 0 0 . w"nt.."
1' 32 o r 1 ' 3 3 C.llbook w ilhth. u llWIDOR
lisl..,. send d.t.lls .nd D,lu. O. B. Kuste, m" n.
WIGJE. Pin. cr. st D r .. RFO I. G offsto w n .
N .H. 0 3 04 5 .

F REE C.UI OlI . L E OS. MicrophOn e s. N lu d s.
IC ·s. Fte l.y s. Ul t ruonic Devlc. S. Prec isio n
Tr im mer C. p.cilorS, D i",I1.1 T he rmomeler s..
un IQ ue Components. CtI. ney ·s Box 1~ 4 ] I .
L.I<_ oad. COlO. 102 15 .

FOR SA LE Collins S . L.i n•. Fo ur Dieces min t
condition 5 1900 M.nu. ls.. A I E...lyn - W4 YQJ
65 Hib isc us Dr. O rmond FL 3 2014 . Prl o n" ,
90 4"11-3366 .

H EAT H KIT 104 Syste ms, f u lly nsemble~

. nd . llll"e~ pr iu s u po n reQue st . O l..en·up h. lf
wlY Ihro ugh y our 10 4 ? Complel lo n est lm.les
1I1.dle y. S. Duffy Rt . I 8 0x 2~1 Colbe rt . WA
99005 .

WANTED : N.R.I . o r oth.r c orre spond.nl ,.
ere lex t s. A lSO F T _ 10 1 or o t he r I. t. tr" n s­
clever. W. Mc Ft"yno h'lS. 2] 0 1 Yor l( Qu in cy ,
l L. 6 2 30 1.

RTT Y _ N S • I A P L L T U (R TTY J ournal
J /161. ImprOv«l"ersion. AFSK. FSK.Wire<l!
, e l ' " 129.95 p pel. SASE ' o r in'o. N.. t Stin­
nette Electro n ic " T...u e " F L 321 11 .

R19 2 w ith m anu' I S I 59 F O B Mike Bn , B-I I
Southb ranch N .J . 01111 .

T ECH MA NUALS $6 .5 0 ..Ctl, S P-tiOO J X.
U RM·25 D. OS" 8 {U . USM-16. 8 C·34 I JNQ.
Thous.an~ s more . ...il.b le. S.nd SO c.nts
(coin 1 for I. rg. list . w 3IHD. 1211 Ro . nne
Drl.... wUhln",lon, DC 2002 1.

••••••••••••••••••••••••••••
FREE TO CO SUBSCR IBERS
••••••••••••••••••••••••••••
Ad ww1 tsi.. A.IH' Noo-eom..-c,~ I<h ... 10
a nti per WOfd ,rn;ludon\l .t>bf... ia loons ¥Id
lIddr.,,.,. Co mmerci.l . nd Ol'gaflllilt,on 10$
.... 35 cents per word . MIn imum charge
$ 1,00, No ad Inon·wbllCf'berj w il l be pr in led
unlnl accompan'ed by lu ll remll l . nee. Fro
t o CO subscrob. .. (m ex8mum 3 hon PlI"
month!. R_Ol CO mailing lebel mull

8C~V8d

CIoo",,,, De' .. : The 10th d ay ,n t he thi rd
month p re<;e(l on{j d a te 0 1 public . lI0n. S K a u se
the Idvert ill!fl and equipme nt co n t a ined in
Ha m S hop h....e nOI bee" in...., lolJll led. t he
Pub lisher 01 CO c.nnol vouch fo r t he
..-ch¥ld,se lilt ed In... ,n , O,r &l;t , II corrH­
p()I'lIjeoce end 8d COPY 10 , CO Ham Shop, 14
V....s-n'.. A.... .. Po.. WiKh,..ton. N_
York 11050,

-- - -- ----

YES. once again we are able to
offer CO subscribers fre e use of
the Ham Shop on a non-cemrner­
cial basis. Here's your chance to
buy. se ll, or swap your way into

that ult imate station o r just pick
up some ex t ra spending money.
Join the crowd rushing to get in
on the action. Run a different ad

every month, and get your ads in
ea rly. Remember that we have a
two month lead t ime in preparing

ca. Also keep in mind that with
CO's larger format there IS far
more room for y our ads, so act

now.
Fill out the form below and send
it in with a recent mailing label.
It' s just that simple.

co HAM SHOP
14 Vande"enter Ave .
Port Washington, N.Y. 11050

WAN TED , T eChnlc la nfS "les Derson interested
In wOr l(inll In H.m Rld lo Store In w e st.rn
St" le. Wo u ld Dref.r som.o ne In Mid 20 's m . le
Or fe rfWll. with e ll perlenc. In r."",ir " nd Or
S"les.. Would prel"r someone with 2 nd o r 1st
commerci<ll .nd gen. '<l1 clus.. S"l.ry d.pen­
d.nt o n ellper le nce. F "miliarlt y wit h .11 typu
o f nam .Q uipment w ou ld be lload. P I.<I'Ie se nd
re su me wit h f irst len . r . " " in fo rm. li on I( . Dt
con f id .nt ia l. P I..se sl <l l • • 11 Dnt e ll l)er l. n ce.
T o : CQ Box 17 5 .

19 76 S U NSPO T LOW 20 CW T.rget D X for
DX eu wi t h O.r.f o ol rl", s.. More OX FUN••t·
t'. ct lve c;er tl! iC4 te. De t,,1I1 I<lr",. S ASE Sun.
spot OX. 6 c nmon. W.rwICk N.V . 10990 .

NO V ICE. GENERA L A N D COD E COUR SES
" re .... II"bl. <I t t h. H .rrison . N_ Yo , 1(
Schoo l o f Con tln u in", Education. 10 tw o h o u '
selsions o ne e ve n ln", " weel(. Co nt act G.orge
e c enene o wez s vx (9 14 ' RO· I ·41! ] .

"'~'----------
AddntSS _

City' _

5 tlle' Zip' _

WANTE D Colli ns 1105-1 A nt . n n" Tun.r <lnd
CP· I C rysUI p . cl<.t. M.r le F ulto n . WS PQQ.
P.O. BOll 101. S."brool<. T.x n 1 15 I 6 . Prlo ...
11]{414 ...46U .

BUV-5 E L. L- T RA D E. Writ. for FRE E m.il·
... Give name. Add ress. C. ll le llers. COm Dlete
stocl( o f m"Jor b r.ndS ne w <lnd rec o nd itio ned
tlQulDmen t. C. II u s for be sl d e. ls.. we b uy
Co llins. Sw .n. O r.I(• • ETC. SSB C. F M. Assoc·
i<l l ed R.dlo 1012 Conser. Ov.rI<lnd PU I(. KS
66204 . 913·311-6901 .

FOR S AL.E , 9 G IODU 470 o hm 5 0 w. t t no n­
Inductive r. sistors. fu se-c llp m t g. 51 0 .. I RC
5 K. 225 W<l tt <ld just<l OIe pow., resist or. 5 2 .75
S impson MOd. 1 2' 4" 0 . 1.5 m" e.e, meter.
56 .0 0 . 10 t r<l n smltt lnll u "",cllo, ,, 500 mmf
(1. 20 KV. 3· 10KV) . 51 0 .0 0 . 4 " N. Uonal
Stea tl t. DlJIer {x 3{4 "} sc r_ lo p, m i g. D.se•
5 2 .00 . P la le Transfor m. r. 12 0 0 v.c.t.• I
a m p. J J Sf2. 30 Drl.• S 35 .0 0 . 2 4 pcs.Compulor
gr"de capac itors. 10 00 mfd . • 450 ... 5 6 0 .0 0 .
0' 5 3 .0 0 e " Ch. A. Oorhoffer . K2 EEK. CQ
M""',lZine. 14 V<lnd.r ... n ler A... .. Po ,t Wun·
In 'lton. N.V. l 105 0 .
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elrex ..···'···

ILL UST RA T ION TRAP

ILLUSTRATI ON BALU N

.~

FOr tecnmcat data and prices on com­
crete l elre.. line, ....rue l or Catalog PL 70 ,

MONARCH
Ta5 EM / 4KWP

By the only te st that means anyth ing ...
on the ai r compari son ... th is arr ay con-
tinues to outperform all competit iOn .
and has lor two decades. Here 's hy
. , . Te lre.. uses a unique trap design
employing 20 H,Q 7500V ceramic con.
censers per antenna , t et-e.. uses a eeu­
mcm-speceo . opti mum-tuned reuectc rs
to provide maximum gain and true FIB
Tri·band per formance.

MF""""""""""""""""""""""""""""""""~"""""'''''''''''''''''==;;;;

STEP UP TO TELREX
Professionally Engineered Antenna Systems
Single transmission line "TRI-BAND ARRAY"

A N__.._1161)10_ ..,'"
_ ...._ -"" ,,'" lOII _n

- - ....'''. " "'" __lO Of__.,_ A ."Of J _ 0 ...

S.,.. 1 . 4 '• • 2-3/' au,''''~ no<>" , -
u~ _ "'._ Gy ....., _ IOf 110 .
Co<npoo: , . _ '0 .... ""' . 529~
_ ,.,..... (Add 5.... T a>< .. eo" , I

AMATE UR RA DI O V A C A T IO N PAR A ·
D ISE! W o rk ind be Ox f r o m t he lush and
p l u Sh ,sllI na o f Sa i n I L u el •• Film i ly vlIClit ions,
O x .ped il lons. Yo u , VP'Z ca ll a.,.olled for
you. W. hiVe Ine r l<j s and antennas t oo! For
reservat ions and informati on contac t : Planters
Inn, Malcol m HobbS, VP2 LGH Caitr ies, Saint
Lucia Brit ish west I nd ies Tel. no. 33S 1 .

SST T·' RANDOM WIRE ANTENNA TUNER

SST f UC'''OOl 'C$. ~_O_ .O~ l , l A"' ''OAU . CA , 101ioO

COOLING FAN
Cool It wuh • NEW Mark 4 Muft ln 100
cfm f.n. 120 V AC 50/60 H z. Postpaid·
Guaranteed. Check or Monev order $ 10

lIach , P. R. ELECTRONIC SUPPLY
Bo.. 203 Webster, NY 14580

M E DI CA L : A ny lieeoM'<! "mil i e u . r~lo c per­
u or in 1". mediul Of PiI 'iIO'>edlul field
ltloulCl joi n M A RCO (Me<liul R ad io Co uncil ) .
Contilf; l , Sun CIfP. M.D.• K 1 EEG . 44 Mil in
S t ., S ilU'JU$. MA 01906 . (6 17) 2 3) . 12 34.

B ICENT EN N I A L QSL W1 mple~ 2 5 cen t s. The
Q .CARD Co. P.O. Box 4lJ Ctlnter. v e.
2 U 3 1.

WYO M IN G R AN CH L AN D W ild " 0' $0& $, a nte _
lo pe, d eer , e lK. 10 Ole rn $]0 d own, S 3 0
m ont h. F REE M ilps-Ph o tos-I n f o , O wner ­
K6 ' CS , MiChae l GaUl h ier , 'JS S O Galla t in ,
Downe y , CA 9 0240 .

ThiS Is RF Envelope CUppina­
the fe.tUTe belna used In new
tT. nsmlttllT deslant fo • • m.t.u.
.nd mlllUry use.

YOU'VE SEEN THE MAGAZINE ARTIClES

OX Eng ine ering
10500 E...I Walnul , Pasadena, C.I,f. 91106

Here's what you can e.. pect
fro m the OX ENGINEERING

RF Speech Processor~I

Models Now Availa ble
Collins 32S. KWM·2 ...._$ 91.50 el.
Drake TR·3, TR-4. TR·6. TR-4C,
T-4, T-4X, T-4XB, T-4XC $121.50 el.

Postra- id _ Calif. Resid ent s
.dd 6% Te.

Welch ,.. other modelS 'et. rt

• & db INCREASE IN AVERAGE
POWER

• MAINTAINS VOI CE QUAliTY
• 'MPROVES 1NTD.llli IB IUTY
• NO CABlfS OR BENCH

SPACE REQU IRED

• EXCEllDfT fOR
PHONE PATCH

• NO ADDIT/ONAL ADJUST­
MENTS-MIKE GAIN ADJUSTS
Q.IPPINli LEVR

• UNIQUE PlUG-IN UNIT - NO
MODIFICATIO NS REQUIRED

•

r = = ==== = :;;~._,-,-- ----••

• DRAKE - TR·22

• GENAVE

• ICQM!VHF ENGINEERI NG

• KEN/WI LSON

• RE GENCY HR·2A/HR·212
•
• HEATH KI T HW·202

• REGENCY HR·28

• S.8 .E,

• STAND A RD 1461826

• STANDARO HORIZ ON

FOR TH ESE RADIOS ON
STA NOA RD A RRL REPEATE R

FREQUENCIES:

maslef charge' . ......
•

2 METER
CRYSTALS
IN STOCK

Send for free frequency
l ist and order blank to:

KENSCO
COMMUNICATIONS INC.

DEPT. 20276

BOX 469 , QUI NCY, MA . 02169

PHQNE : 16 171 47 1-6427

--.-•...

• Prec i s lon
crys1~ 1.

. F ully ljIuar ­
anteed .

e Mar kers ~t

100. 50. 25.
10. or 5 KH z
selected by
front panel
swit ch .

. Zer o ~dl ust sets to WWV. e x clusive
ci r c ui t supp r esse s unw~nted

markers.

fREQUENCY STANDARD

. Compa ct rUljIged design . Attractive,
com pletely se l f contained .

. F r ee br ochur e on r equest.

. a.-der d i r ect. S37.50 PPD U.$. &
Canada . tA liforn ia residen ts add 6
percent wles ta ll .

Only $31.50
(less batteries)

POSTPA ID U SA
& CA N ADA

PALOMAR
ENGINEERS

BOX 45S , ESCO NDIDO. CA 92025
Phone : ( 714) 747·3343

F.bruary, 19 7 6 • CO • 77
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READER SERVICE

To obta in literature fr om adver­
tisers, simply check the number
next to the name of each adver­
tiser listed below whose product
or service is of interest to you.

FEBRUARY, 1976

1 Amperex Electronic Corp.
2 A.R.R.l. Southwestern

Division Convention
3 Barker & Williamson
4 Bullet Electronics
5 Drake. R.l. , Co.
6 OX Engineering
7 Eimac. Div. of Varian
8 Fair Radio Sales
9 Franke. Fred . Inc.

10 G & G Radio Electronics
Company

11 Greenlee Tool Co.
12 Heath Company
13 Henry Radio
14 Hy-Gain Electronics Corp.
15 1nlernational Crystal

Mfg . Co.
16 Jan Crystals
17 Kensco Communications.

Inc.
18 Kenwood
19 Leader Instruments Co rp.
20 National Radio Institute

(NAt Schools)
21 New-Trcn tce Corporation
22 Palomar Engineers
23 P. R. Electronic Supply
24 Sentry Manufac tu ring Co.
25 Space Electronics Inc.
26 SST Elect ronics
27 Swan Electronics
28 Telrex Communication

Engineering
l aboratories

29 Ten-Tee Inc.
30 Unadil la Rad iation Products
31 Wilson Electronics Corp.
32 Yaesu Musen USA Inc.

CQ Reader Service
14 Vanderventer Ave.
Port Wash ington, N.Y. 11050

N. m• • . • • . • • • . . . . . . . . . . . . . . .ClIl •. •• . • . .••

St AOd .

C Ity •• ••••••••••••• . S la l• . . • • . . . .z,,, .

7 . • CQ • fe bruory, 1976

ADVERTISER'S INDEX

Amperex Electronic Corp. . . 9

A.RRl. Southwestern
Division Convention 67

Barker & Williamson 73

Bullet Electronics 43

Drake, Rl. , Co 4

OX Engineering 77

Eimac, Div. of Var ian .. Cov. IV

Fair Radio Sales 67

Franke, Fred, Inc 71

G & G Radio Electronics
Company .43

Greenlee Tool Co 73

Gregory Electronics Corp 14

Heath Company Cov. II, 1

Henry Radio 12, 13

House 01 Powe r 67

Hy-Gain Electron ics
Corp 18, 19

International Crystal
Mfg. Co 10

Jan Crystals 71

Kensco Communications,
Inc. . 77

Kenwood 2, 6

leader Inst ruments Corp 8

National Radio Institute
(NRI Schools) 17, 55

New-Tronics Corporation 11

Palomar Engineers 77

P. R Electronic Supply 77

Sent ry Manufacturing Co 15

Space Electronics Inc 67,72

SST Elect ronics 77

Swan Electronics 16, 73

Telrex Communication
Engineering
laboratories 77

Ten-Tee Inc 71

Unadilla Radiation
Products 7

Wilson Electron ics
Corporation 74, 75, 80

Yaesu Musen
USA Inc. . Cov. III

Antennas (from page 48)

5-percent longer for a reflector and
s-ee-cent shorter for a director. Ex­
tension tips and traps are employed,
but no tuning stubs are used. K4QKF
used No. 16 copper clad steel wi re
obtained from the Montgomery-Ward
farm cata log. It is known as " fence
charter wire" and is quite inexpen­
sive."

" Say, that's a handy th ing to
know," observed Pendergast " Cop.
per wire, in any form, is expensive
and a lot of rad io distributors don't
carry antenna wire at all." He got up
and pulled on his sweater, as he pre­
pared to leave. As he moved toward
the door, he asked, "What type of
antenna do you see of general in­
terest for 1976?"

" Well," I replied , " On the West
Coast, there 's qu ite a bit of interest
in the so-called Lazy Quad loop.
That' s a single loop, either square or
diamond in shape, placed parallel to
the surface of the ground. The loop
is a quarter wavelength on a side for
the lowest freq uency you intend to
operate (fig. 7). For 80 meters, as an
example, the loop is about 65 to 70
feet on a side. The actual shape of
the loop isn't very important, as most
fellows squeeze the wires about to
fit the available space."

" How is the loop fed?" asked my
friend.

" For low power-up to about 250
watts-most users employ TV " rib­
bon" line. line length is relat ively
un important. For high power, TV
" ladder line" is used. At the sta tion
end of the line, an antenna tuner is
used , such as the one shown on
pages 160-164 of my book, " Wire
Antennas for Radio Amateurs."1 That ,
plus an s.w.r. meter in the line from
the transmitter to the tuner w ill do
the job."

" Very wel l," said Pendergast, as
he headed for the door, "l'll see you
on 80 and 160 meters one of these
days wi th a l azy Quad antenna."

IAvailable 'rom Radio Publications, Inc .,
Box 149, WiIlon, eN 06897. Price: $3.95
plus 25c postage and handling.

Spread The Word

An .Yl-Cll tching bumper sticklr .ncour~ing

th l mi n in thl IU" t to " Ta lk 10 the World­
Become A Ham Opera to r" il ev. ilebll from
CO for 25 cenfl plulalegal' l izl I.•.•.e . Quan·
t ity price. upon request . Writa to : CO, 14
V. nderventlr Ava ., Po rt W.sh ington, NY
11050.

SUBSCRIBE TODAY
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RTTY FROM A TO Z

CM ,",0 1:lS Or.-.~t,

" ".... ~ 01 CO. _
~1I, , _ _ , ......

po"bl_ ....t...... ,.....
RTTY c""" h n. fhe YOod
... RTT Y """'" , k,......_
IodlloI lot t il• ...,." 224
_ . 6 " II: 9" , H" rod,lIdo

of m uSll.f lO"'. Incl"dn ,n o
du 01 US C.... ·l T~"

"'......... ' 0'0' ''' ' " RTTY

$5.00

V ERTICA L ANTENNA
HANDBOOK

Comut,"22·~ _til ",
.......... f,om .... .,... ..,
CO _ local ..,_

-., "'........""'.cont.,....,."", eo..-I_
. ....C ....... 1_ ,"9 on<!
...., e/I ' ''9. of>OI" _ 'oca<,.
-,0"00 . U.., ... m"t,,·!>-.d
_ ""9I.b.,.j ..... IUII• •
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WILSON 204 MONOBANOER PLUS OB33

REAL
MO NO

PERFO R M A N C E
ON

10.1 ' · 2 0

The Wilson 204 is the best and most economical antenna of its type on t he market. Four elements on a 26" boom
plus a Gamma Match (no balun requ ired) make for high performance on CW & phone across the entire 20 meter
band. The 204 Monobander is bu ilt rugged at the hivh stress points. Using taper swaged slo ned tubing permits larger
d iameter tubing where it counts, for maximum strength with minimum wind loading.
The DB33 is the newest addition to the Wilson line of antennas. Designed for the amateur who wants a lightweight ,
economical antenna package, the DB33 compliments the M204 for an excellent DXers combination .

All Wi lson MaRoband and Duoband beams have the following common f eatures:
• Taper Swaged T ubing • Adjustable 52 n Gamma Match
• Full Compression Clamps • Quality Aluminum
• No Holes Drilled in Elements • Handle 4kw
• 2 " o r 3" Aluminum Booms • Heavy Extrud ed Element to Boom Mounts

WILSON AMAT£UR ANTENNA SPECIFICATIONS... • ........ ........ Boom lola Twn"" Surf_ W\nd loed '111mtl I Sl1iFFI~...... &.C*: R.tlo SidI R.tto '";;;f"
H._ E__ .l ...... - ....- W ', hi 7J.I;I,1Id.' Id.' Id.' E-.m.,,'" " d ltd ....., ..., ,.., ..., "...... ... 17 30 30 2 7"'" ... '0" 250 .. 13 _.00

Ml520 '2" 25 30 .. 0 ••• rrrr 0.. '25 .. .. 288.00- '0" 25 30 25 • ••• :zrr 3.0 ' 00 .. .. '38.00

"'50 ' 2" 25 30 25 0 24'3" ,..... 3.7 13 ., 54 '38.00..,.. '0" 25 30 20 • 24'3" ' 5'9" 3.0 711 30 :a ...00..,.. , 3.0 25 30 3' • ,..... ' 8" " 2.8 73 34 31 ...00..,.. '0" 25 30 17 • '8'0" ' 2'11" 2.. 50 20 22 .....
DBMt201 12" 21 30 .. 0 38' 4" 27·... 7.8 ,.. ,.. ". 288.00

(151 '0" 25 30 • 24'3"
D843(15) ... 20 30 25 • 24'3" '5...• ... ,.. 31 31 '1'.001101 '0" 25 30 3 ,...-
0833(1 51 B.B 20 30 17 3 24'3" lrr 3.B .. 3' 33 ...00

(101 ... 20 30 3 ,....
All WiI.:m Ant~ •• FACTORY DIRECT ONLY I The kJw prices .... powaible by . Iimin.ring tM d.......•• dr-nunt. Moa . nlenna
in stock. If you o rdef My entenne-. you mey purct... CDR H.m II for $ 124.95 Of" " CDR CO"" for $85.95. Send chH* Of money
cwder, or ptoone In BenkAmef'1cwd Of" MesI.. Cherge. All 2'" Boom Mhf'lna shipped Ups. 3" b y truck.

Cell for~I T~. Ant.nne II Ro tor PKkege.

4288 S. Polllris Avenue, Las V.s. NeQd. 89103

10 .. co • "'b ruo ry, 1976

702-739-1931
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The radio
that makes the most

of your money;
Look around anywhere, and we doubt if you'l l f ind a base
transceiver wi th a powe r-to-price rat io as good as the Yaesu
FT-401 B. T his is a radio w ith every th ing you've ever wanted
fo r ease of operation , round-the-world coverage, and feature
upon fea ture in bo th the transmi tt ing and receiving sections.
Incl uding 560 watts SSB PEP, and 80 meter through 10
meier t ransceiving coverage. Wha t's more, the FT-40 1B is
backed up by a strong wa rranty, a nationwide dealer net­
work and convenient service.

So if you 're ready t o power up to one of the w or ld's
most popular rigs, get the radio. The FT-401 B. From the
worl d 's leadi ng manufacturer of amateur radio gear .

See your dealer or write for our catalog. Yaesu Musen
USA, lnc.. 7625 E. Rosecrans, No. 29 , Paea rnount. Ca. 90723.
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The radio.
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When the FCC ap roves
a750kWpower evel

for 12 clear channel AM stations
to better serve the people

of theUnited States,
EI C tubes will do the job.

Your choice for Class C, Doherty, Ampliphase or
PDM service.EIMAC makes II work. Varian.
EIMAC Division. 301 lndustna! Way, San Carlos.
California 94070. Telephone (415) 592- 1221.
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