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Here's 8 new and versatile accessory from
Kenwood that belongs in every station . The

AT-200 is an antenna tuner, but it ' s also much
more. It's an antenna sw it ch. an SWR bridge

and an in-line wattmeter. The AT-200 reduces
the clutter and increases the operating

efficiency of you r station . . . and at a
surprisingly moderate price .

The AT 200 features a seven posmon rotary
SWitch that selects" of 3 antennas and
connects It through the antenna tuner crrcutt
or directly to the transceiver . The 7th p OS I­

ncn allows you to connect a dummy load
directly to your transce iver for tune up and
testing Two of the antenna inputs are fitted
with 50-239 type coax connecto rs A t h ird
TOpuI allows for easy hook u p of a wrre
antenna with an inpedance of 10 to 5 00
ohms The AT-200 may be used on all HF
amateur bands f rom 160 to 10 meters . lts
handsomely styled to match the T S-8 2 0 S
and TS-520S Ser ies (and TS-8 20 and TS­
520), but can also be used w it h any HF
transceiver or transm itter w ith less than
200 watts output.
Freq uency Coverage Amate ur bands 1 8 to 30 MHz '
Input Impedance 10 to SOD Ohms ' Mal,mu m Power
capability 200 watts • Insertion loss a 5db • Power
Meter 20 watt 200 watt full scale ' SWFl Meter mea ­
sures up to 10'1 • D"nenSlOns 6-1 2 ' W 1I 7-3 8 · a 1I 6 ·
9 16·' H· W'"ght 62 Ibs

-BeDS

The MC·50 ""..-moe mocrophone hollS been
d_gned e~pteaIy lot .m~"....r radIO openltion
••• IPIenlhd Mld,toQn 10 .ny Kenwood shack

Complete WIth PTT w>d LOCK SWItd111e. and a
mlClophone plug for ,n'!-lInt hool<--up 10 any

Kenwood rog Endy _ tchad lor high or low
.....pedance. (600 or SDk atom).

The TS-820S . , . still the Pacesetter . It has proven
itself to be the performer we prormsed . proven Itself
through thousands of hours o f operating time .
worldwide and under t he most difficul t conditions .
Un ique features, supe rb specif ications and top
qual ity construction . all hall mar ks of Kenwood
amateur products are eminen t ly displayed in the
TS-8 20 S. But then , you 've probably heard all that
on the air by now.

Trio-Kenwood Communications Inc.
1111 W Welnu1 , Compton, CA 90220 .



This NEW MFJ Versa Tuner II • • •
has SWR and dual range wattmeter, antenna switch, efficient airwound
inductor, buin in balun. Up to 300 watts RF output. Matches everything
from 160 thru 10 Meters: dipoles, inverted vees, random wires, verti­
cals, mobile whips, beams, balance lines, coax lines.

95

ransmitter matching
capacitor. 208 pf.
1000 volt spacing.

Efficient airweund induc­
tor gives more watts out
and less losses.

Meter reads SWR
and RF watts in
2 ranges.

IN(Il! TAN e

•
•
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•

Sets power range,
300 and 30 watts.
Pull fO( SWR.

S.WAiWI\TlS

•

ANI P " , ,,, .

Antenna matching
capacitor. 208 pt.
1000 volt spacing.

one eXlstlflQ antenna. No need 10 ptJt L4l sepa
rate antennas lor each band.

InCrlase tile usable bandwidtft of your mer
bile wlIfp by tUlllng out the SWR from inside
your car. Works great With ali Solid state rigs
(like the Alias) and With all lube type rigs.

II Irnels well, 100. tis ultra compact size
5x2x6 mcnes fits easily in a small corner 01
your suitcase.

Tllis beautilul tillle tuner is tloused in a
deluxe eggshell while Ten-Tee enclosure wltll
walnut grain sides.

So--239 CIIII connecton are provided lor
eansneter InptJ l and coax led antennas.
QlIiIlity live way bloolOg posts are used lor
me balance nne rnputs (2). random wire input
(1). and ground (1).

transmitter to any leedlille Irom 160 trvu 10
Mele~ whether you have coax cable. balance
sre. or random Wile .

You can lune aul tile SWR an your dipole,
mverted vee. random Wire. vertical, mcoue
whip. beam. quad. Of wnaiever you have,

You can even operale all bands with just

. . .....' .
'---~-~ .

ANTENNA SWITCH lets you select 2
COil led antennn , random wire or
balante "ne, and luner bypass.

Only MFJ gives you tills MFJ-941 Versa
Tuner II With all these teawes at this poce:

A SWft and dual ra• • a"meter (300 all:!
30 watts lull scale) lets you measure RF
power output lor simphlted lUning.

An anlenna switch lets you select 2 coax
fed antennas, random wire 01 balance line,
and tuner bypass.

A new efficient aitwound inductor (12 po­
sitions) gIves you less losses than a tapped
loroid for mee watts out.

A 1:4 billun for balance lines. 1000 volt
capacitor spacing. Mounting tsaceets 101 mo­
bile Installations (not shown).

Willi tile NEW MfJ Verta Tuner I you can
run your lull nanscerver power output - up to
300 watts RF power output - and match your

." ••• I $499 5- ••

t) . .0
..
,

... ,.._- BRAND- .. - NEW

MFJ.l.IOO ECONO TUNER
s... •• lIf,j.tGl , T_ "'" .... __
-. .. Nl.IftCl To... ea HOI ._ ......

I
MFJ·9Dl VERSA TUNER
No_ t/IIclf., willi tul.

Only MfJ uses ~ e'loc,",U mIluc"" 111 po$OllO'lSJ
.. 1hs tInS 01~ 10~ I'9lI __• wi llS CUi .." '-SS
lII.ws _ a~ ""lOll _ ~ tr_ , 60
,... 10~ , _ _ -. ,... ''''fl. ....
~ _ _ DoIOIIU INs. coo.< _ ~ III

100 UlI$ Ilf ' 1.4 _ lor~ ... Tune lUI
"'" SWfl 1JI , ,,,", _ . "", .... _ .,.. car, wor' $
. ,m all '9' U11ra e_1 ~.2.6 me,,", . 50- 239 e_
lors. ~ .~ _no llO$l$. ft. h e tnCll:JSr.o'~

MFJ·16010 RANDOM WIRE TUNER..... ... _1•...,....""II lit . .... f1F .....
..._ "11.12,.-_,
s.o-Z3t _1IfI. 20 3 , "'1<111. Z5 10 no _ •
• 1 1.1 MHz.

For technical In f o r m a t io n . order and repa ir status, and In Mississip p i, p lease call 60 1·323·5869.
Order any product from MFJ and try it. tr net defighled, return within 30 days for a prompt refund (less shipping).

Order today. Money bac k if not delighted. One year uncondit ional guarantee. Add $2 .00 shipping/handling.

Order By Mail or Call TOLL FREE 800-647·8660 and Charge It On !:Ie [;'I
MFJ ENTERPRISES ~ISOSIJ'S~M9S\ATE, MISSISSIPPI 39762
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· . . /HuTulin ill amateur radio

Kenwood's exciting 2·meter transceiver . . . still
the most powerful. 800 channels, repeater
offset over all 4 MHz (144-148 MHz), dual

frequency readout, easy to read 6 digit
display, Kenwood's unique continuous tone

coded squelch system and outstanding receiver
performance. All in a rugged. compact package.

The TR47400A lets you go anyplace on the
2·meter band . . . covers the entire band with­
out compromise. It exceeds all FCC emission
requirements for amateur transceivers . Its RF
output is factory spec'd at 25 watts . . but
is typ ically over 30! It offers a dual frequency
readout with large easy to read 6 digit LED
display plus a funct ional dial readout system,
fully synthesized 800 channel operation and
repeater offset over all 4 MHz (144·148 MHz).
The unique Continuous Tone Coded Squelch
system is a Kenwood exclusive .

Outstanding sensit ivity , large-sized helical
resonators with High Q to minimile undesir­
able out-of-band Interterance. and give a
2·pole 10.7 M Hz monolithic crystal filter
combine to give your TR·7400A outstanding
receiver performance . Intermodulation c har­
acteri sti cs (Better than 66dB), spurious
(Better than - 60dB), image rejection (Better
t han - 70dS), and a versatile squelch system
ma ke the TA -74 0 0 A tops in its class .
(Active filters and Tone Burst Modules optional)

-

The TR-7400A is shown w ith
its furn ished hand mi ke and

the PS-8 DC power supply
(optional). Take your TR­

7400A out of the car and you
can U58 It as a powerful base

station The PS-8 is rolled et
8 Amps and is among the

most rugged. we ll-regula ted
supplies available for VHF

Irsnsceivers requiring 12V DC.

~
S~I~el,""Y' 12 KH,a' ·6 !If Outpu t Po", ... 2 5

Til ·1400. ~B ~OW~ Waus IH,gn) 5· 15 Watts
l pecificarions 40 KHz.t -10 sa <!own ILO""OdluSlableJ

Imag~ A~loc"on Bo"... "'n'~nno Impedonco SO
110"'9'0 1 4 4 00 ~H, 10 ,,_ 10 dB onm.

141 995 ~H, Spu' ous In,o,'.,oneo ~'.qu.ne. O.v'"I..... 5
~<>lk F~ Bo"... ' ...~ -60 dB KH,
BOO Cn.nnols 5 KH, In,.,modulo,,,,n B~'''' Spu...... Iles_ 110....

sPl'CO'(l ,non 66 dB ...." -60 dB
So....,,"'.. 801 _ 0 4 A""o,~o S,..~m Ooublo ~oc'OPho<", Ov,,"""" ..~~

uV lor 20 dB <I ,ng con~on I'll ... ,'en 500 on....
Bone' ,n~n 1 uV 10' 30 f".. tf 10 1 MH, CUrl.n1 0••", l ... t~on

d B SI N Se<:Md If 4 5 5 1( 10 , I . m ,e<:~,v. (.-.0 '"i>'"
Sq ,,~lcn 5.m .." v,.. Betw . ud 'o Ou tpu, Mo' ~ ,nan ..gnlll

,nOn 0.25 uV 1 5 WaH> IS o!lm ICIOdI Cu"ont D,.,n lUi ,n.a~

SA ,n "ansm.t

Tr io-Kenwood Comm uniClitions Inc .
1111 W W.lnut . Co mpt o n . CA 90220 .
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SY-2 SPECifiCATIO NS

•

AsMm bled Weigh t
IL bJ · ApprOll.! " . . 47

Shippin<;l Weight
ILbJ. . Approx.1 .. , ,. 50

Matching M ethod , . • .. 8eta
Onl v One Feed Line Required

SH IPS BY U ,P,S. l l1

10 METERS • MODEL SY-2 -=~

.... ~, ~ . ~ . ~ . ."
15 METERS · MODEl. SY·2 - ::-..=

.. . . , . , ..
20 METERS · MODEL SV-2 -:::'=-

•
• • • • • • N ' • • •• •• •• ... ... ..

••'"__ II

Band MHz . . . . . . . . . . 14·21 ·28
Maximum Power Input . 4 Kw
Ga in Id BI . . . . . . . . . .. 8 .5
VSWR lit Resonance) . 1.5: 1
Impedance . . . . . . . . .. 50 Ohms
FIB R.tio (d BI 20-25
Boom 10 D. x Length) , 2" x 18'6"
No. Elements . , . .. , , . 4
Longest Element (Ft" . 267'
T urn in<;l Radius (F t.1 ... 16'4 "
Mast Oi.me ter . .. ", 2" 0 .0.
Room Diameter ... , ,. 2" 0. 0 .
Surbce Ar.. (Sq. Ft . l . 6.15
Wind Loading

a t 80 mph 153
o

TMTW59ST£

Delivers outstanding performance on 20, 15
and 10 meters. Features Wilson's large dia­
meter High·Q Traps, feeds with 52 ohms
coax, a be ta match method presents tapered
impedance which provides most eff icient 3
band matching an d DC gro und to eliminate
prec ipitation sta tic. The result is SWR less
than 1.5 to 1 at resonance on al l bands and
ma xim um front-to-beck. An added feature is
the separate 10 meter reflector for correct
monoband spacing. Add to this the rugged
boom to elemen t mounting, heavy dutY
taper swaged elements, and you have

a space efficient . high perfo rming. cost
effect ive new tr ibander . . . val ue priced at
$ 199.951

SPECIfiCATIONS
Input Impedance : 50 Ohms • Powerhandl ing cecebilitv : Legal
Limit • Two High·Q Traps with large diameter coils . Low Angle
Radiation Omnidirectional performance • Tape r Swaged Alumi­
num Tubing • Automatic Bandswi tchinq • Mast Bracket fum­
ished • SWR: 1,5 :1 on all Bands • 1112 ' 0 .0. Heavy wall alum­
inum tubing . Does not require guying . Overall length : 25' 1'f.," .

WV-l WILSON VERTICAL TRAP ANTENNA
No bandswitch ing necessary With th is vert ical. An excellent low
cost OX antenna with an electr ical quarter wavelength on each
band and low angle radiation, Advanced design provides low SWR
and exceptionally flat response across full width of each band .
Featured is the Wilson large diameter High·Q tr aps which will
maintain resonant points with varying temperatures and humidi ­
ty . Easily assembled. the WV -l is supplied with base mount
bracket to attach to vent pipe or to mast driven in the ground.
The new WV· l Antenna is priced at $65.00 ... and sh ips via UPS!

MODEL

W!I!!~.vIE~~~!!!~!~E!D.q~rp. WV·l

TELEPHONE (7021 739·1931 II T ELEX 684·522

. ,

10 MEiERS - MODEL. WV·1

15 METERS · MODEL WV-1

'. .. " '.'
40 METERS · MODEL WV·1

Jl-!41

-.. ., . , .. .. .,
20 METERS · MOOf.L. WV·1

--
: :~.. ., .. .. .. .. . , .. .. .. ..
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By necessity , magazine editorial s are w r itten far
in advance of the published date. Events and si tua­
t ions have a way of changi ng rapidly dur ing the w ri t­
ing and pr in t ing stages, to make the wri t ing of ed it ­
orials take the form of second·guessing or gazing
into a crystal bal l. It is hard , for example, to w r ite
this in November, t rying to predict w hat will be im­
portan t in February, w hich is the time most of you
w ill read it.

There are a number of issues that have recent ly
develo ped tha t I would like to comment on . Fi rst, i t
was learned this week that the AR RL has shelved
(fo r a month) thei r plan for a compulsory Code of
Et hics. This fact was learned in November, after the
January issue of CO went to press, and so my edi tor­
ial on the Code of Eth ics may or may not be apro­
pos. I stu! feel strongly about it, although it may no t
be the bu rning issue it once was ... if i t is not rein­
stated. We will have to wait one more month to see
what they have in m ind.

The Commun ica t ions Attorney Service (CAS), as
mentioned in "A Message From The Publisher" last
month, has now taken a new direction to gather at­
tention and noto riety for their founder Richard B.
Cooper. Mr. Cooper, in a recent telephone conversa­
tion, told me that he plans to seek fu l l General Class
pr ivi leges and a sizable hun k of the amateur spec­
trum for CB operators. He feels tha t amateu r radio
has outlived its usefulness, and that a small minori ty
should not control the frequency spectrum that
they (we) do. He is explicitly seeking, through a
chain letter, support f rom CB operators over the age
of 18 to form a petition of 5 ,000 ,000 signatures to
place before Congress in the hopes of eliminati ng
amateur radio in favor of a large Citizens Band
Radio Service. This petition would also have the
United States withd raw from in ternational agree­
ments which preclude such use. Wel l w e can laugh at
Mr. Cooper's audacity and say that he hasn't a
chance of pulling this off, or think about the weight
of 5,000,000 voters on Congress. Congress, you say,
wouldn't do that to us. TLnk about it

Tt).is leads into ano ther item that. I've heard re­
cently. I've been accused of being naive in my pre­
vious editorials about the FCC, OMB and the OTP
otqanizetions. I've been told that it was "common
knowledge" that all of the fee mohev for the FCC
was turned over to the General Fund and relegated
by Congress; any schoolboy kn ew that. Obviously,
f rom my considerable mail. it ;5 clear tha t a great

roBias
an editorial

number o f you out there d idn ' t have t he whole pic­
ture on w here th is money went relat ive to the FCC.
I am t rying to make you aware of the process, not
insu lt your inte llegence. What is obvious is often
taken for granted without understanding or no t seen
at all. It b lends in with everything else. What is
obvious and o ften not seen is the power of Congress
over amateur rad io . They exercise far more power
over us than the FCC.

I t doesn't foll ow then, that if t he FCC has qui te
a number of amateurs on the staff , amateur radio is
the focal poin t of the FCC's th ink ing. At best, ama­
teur rad io is becom ing a t horn in t heir side. What
you or I want fo r amateur radio fo r the most part is
real ist ica l ly imposs ib le for t he FCC to del iver , re­
gardless of wha t they (FCC) want. Congress controls
the purse strings.

Now if we th ink back to Mr. Cooper's desires for
amateu r radio we can see t he merit of 5,000,000
vo tes as a determining force in what Congress ulti­
mately wants . . . to be re-elected. A s I have been
saying fo r a long t ime .. . numbers do count.

Those of you w ho have the chance to read the
International Ama teur Radio Society News Letter
by Clif Evans, K6BX shouldn't miss the October
1977 issue. T he fi rst dozen or so pages read better
than "The God father" and have more suspense, in­
tri gue, mu rderous p lots and secret meeti ngs than
any James Bond movie. This includes a pu rported
plot by denizens of the CO Gang to snare K6BX in
the Dayton Hamfesr park ing lot, douse him wi th
gasol ine and light him up li ke a Roman Cand le. Cl if
goes into tremendous detai l on how he fought the
League and their evil ant i-sem itic (he claims) hench­
men to foil their nefarious plots to control the ama­
teur radio market. Exetpts f rom the famous "Dovtes
D iary " are printed and make interesting read ing in
histo rica l co ntext. I've been work ing at Cowan Pub­
l ish ing now fo r about 15 years and have apparently
missed all of the conspiracy meetings and assassina­
tion plots so far. I don't think anybody at ARRL
Headquarters has been down here for those meetings
either nor have we been up there. A nyway, a lot of
this stcrv by Cfi f is some of the best fiction (ramb­
lings would be a better word) I 've read so far. I'm
looking torwardjo the movie when it's produced. I
hope James Caan or AI Pacino get t o play me. Dick
Cowan is sure that Clif has Marlon Branda penciled
in for him.

73. Alan. K2EEK.
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The NEW TS-520S combines all of the fine , field-proven characteristics of the original TS-520 together
with many of the ideas, comments. and suggestions for improvement from amateurs

worldwide. Kenwood 's ultimate objectives ... to make quality equipment available at reasonable prices.

FULL CllVERAGE TRANSCEIVER

The new TS-520S provides full cover­
age on all amateur bands from 1.8 to
29.7 MHz Kenwood gives you 160
meter capability, WWVon 1 5 ,0 0 0
MHz., and an auxiliary band position
for maximum fle xibility. And wi th the
addition of the TV-502 and TV-S06
transverters. your TS-520S can cover
160 meters to 2 meters on SSB and CWo
DIGITAL DISPLAY

The new Kenwood DG-5 provides easy ,
accurate readout of your operating tre­
quencv whtle transmitting and receivmg
OUTSTANDING RECEIVER
SENSITIVITY AND MINIMUM
CROSS MODULATION

The new TS-5 20 S incorporates a 3SK·
35 dual gate M05FET for outstanding
cross modulation and spunous response
characteristics The 3SK35 has a low
norse figure (3 5 dB typ .) and htgh gam
(18 dB typ ) for excellent sensitivity ,

E OS EC
"0

A newaudio compression amplifier gives
you extra punch In the pile ups and
when the gomg gets rough.
VERNltR ~ING FOR FINAL
PLATE CONTROL

A new vernier tuning mechanism allows

easy and accurate adjustment of the
plate control dUring tune-up

FINAL AMPLIFIER

The new T5-520S is completel y solid
sta te except for the drive r (12 BY 7 A )
and the f ina l tubes. Rather t han su bs ti­
tute TV sweep t ubes as final ampli fier
tubes in a state of the art amateur trans­
ceiver . Kenwood has employed two
husky S-2001A [equivalent 10 61 46B)
tubes. These rugged , time-proven lubes
are known tor their long life and superb
linearitv.

HIGHLY EFFECTIVE NOISE
BLANKER

An effect ive no rse blanking circuit
developed b y Ken wood that virt ua lly
eli minates igni l ion norse IS b u ilt-en to
the TS-520S,
RF ATTENUATOR

The new T5·520S has a built-in 20 dB
attentuator that can be activated by a
push button SWitch conveniently located
on the front panel.

o S20g E'v'v RE T 0

The V FO-S205 remote VFO has been
designed 10 match t he stylmg of the
TS-520S and provide maximum oper­
ati ng lIexibllity on the band selected
on your TS-5 20 S

AC POWER SUPPLY

The TS-520S is completely self-con­
tamed wIth a rugged AC power supply
built-in. The addition 01 the D5-1A DC­
DC converter (oplion) allows for mobile
operat ion of t he TS·5 205
EASY CONNECTION PHONE PATCH

The TS- S2 0 5 ha s 2 convenient RCA
phono Jacks on the rear panel fo r PH ON E
PATCH IN and PH ON E PATCH OUT.
CW-520 - CW FILTER (OPTION)

The CW-520 500 Hz filter can be easily
Installed and will prcvrde Improved
operauon on CW,
AMPLIFIED TYPE AGe CIRCUIT

The AGC crrcurt has 3 posmoes (OFF,
FAS T. SLO W) t o enab le th e TS- 5 20 S
to be ope rated in the optimum condi­
t ion at all limes whether operating CW
or SSB.

The TS-5 205 retains all of the features
of th e Original TS-520 that made it tops
In its class RIT control - B·pole crystal
filter - Built-in 25 KHz calibrator - Fron t
panel carrier level control - Serm-break­
tn CWwlth s.derone - VOX / PTT I MOX ­
TUN E position for low power tune up
- Bu ilt-in speaker - Built- in Cooling Fan
• Provision s for 4 fixed freq uency chan­
nels - Healer SWitch .
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Amateur Bands: 16010 meters
plus WfN (Iect iyf onl,)

Modes: USB. LSB ,OW
Antell llll Im~lIU _ 5G-15 0t11ftS
f ftclUfOtJ' SlH.ht'; W,tINn ::; I

kHI durin. _ lloIlr alter OM
lII 'oule or .,rm-up, and .,Ihon
100 HI dunoR any 30 mmute
perIOd thereafter

Tubes & Semiconductors'
Tubu 3
(SlOOLA . 2. 128V1A)
TranSIstors S2
m, 19
Diodes 101

ro_el Requlfemtnls' 110/220 V
AC , SO/50 Hl.llS V DC
("ith optional OS ,tA)

Power CMsumpllOo Transmjt­
280 Watts Rett!~ 16 Watts
(d h lItater 011)

0_ : 133(13,,") Wl l~ (6-0)

H• )35<13-(1331161 D. 'IIdI)
Weltht 16 0 kl(351 Ibs)
TRANSMITTER
RF Inpul Po"er: SSB. 200 Wall s

'PEP r::N: 160 Watts DC
C, mer SiJppresslM , Better than

-.0 ea
Sldebllnd S.ppreulO. : Stlte.

I!IP · 50 dB
SpuTlOUS RidIllI IOll Bt11er thin

.~ dB

Motlophone Imptd,nct: :.ok Ohms
AF Response: 400 to 2,600 HI

RECEIVER
Sensiliv'ty; 1125 uV for 10 dB

{SHl/N
Seledlvlly: SS8:2.4 kHI! ·6 dB,

U kHII-60 dB
Sded'.'l) CW 0.5 klll l ·6 ea .

l5 klll / -6l) dB(WI lli OfItlOUl
CW·52U Idted

Image RilllO. Beller lhan 50 dB
IF RelIction Beller tha n 50 dB
AF Output Power: LO Wall (ll

Ohm load, w,th less Ihan 10$
dislortiOfl )

AF Oulplll Impedance 4 10 16
Ohm

DG·5
SPECI fiCATIONS
Measunnll Range: 100 HI to

40 MHI
lnpullmpedance' 5 k Ohms
Gale Time: 01 Sec.
Input Sen~llV!ty : 100 HI 10 40

Mlil 200 lilY r1Il$ or _ , to
kill 10 10 MHI 50 lilYor over

lIeaSllnnc Atturacy. Inleoma! I,me
base accu'lCY ::!:Ol counl

rene 8aSt': ]0 MHI
Operatln~ lemneretere: _]0° 10

SO" C/14 ' Ill" f
Powe, Requuemenl: Supplied
from TS· 5lOS or Il 1016 YDC
(~ U 8 VDC)

lMlelISiCIll5: 167\6-9/16) WI

430·11 / 16) H• 268(10 9116) 0
mm(llIch)

Weigh!: 1.3 ~8{2.9 105)

VFD-52DS
Here's the perfect companion lor

your T$·520$ ... the new solid
state remote VFQ desigJled for the

T$-520$ , This handsome accessory

features its own RIT circuit and

control switch a nd , of course , adds
great ly to the ve rsatility and

pleasure of your own station.
(Also compatible with the TS·520 .)

AT-2DD
A versatile addition to any station .

Serves as an antenna tuner. an
antenna switch. an SWR bridge

and an m-line wattmeter . May be
used on all HF amateur bands
from 16 0 to 10 meters . Perfec tly

matched 10 the TS·520S and TS­

820S. but can be used with any
HF transceiver or transmitter wllh
less than 200 watts output .

TRIO-KENWOOD CO M M UNICATIONS INC. 1111 WEST WALNUT/COMPTON , CA 90220
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• On Sunday, August 17th, 1977,
the U,S. CCIR National Com­
mittee approved the addition by
u.S. CCIR Study Group 8 of
cognizance over Amateur terrest­
rial services. If International (CIR
Study Group 8 approves the ad­
dition of the Amateur (terrest­
rial) service to its responsibilities
at the Block B (CIR meeting Jan.
1978, a recommendation would
be expected to be made to the
XIV Plenary Assembly to modify
the Study Group 8 Terms of
Reference to include the non­
space Amateur service. Since this
action will occur after May 31,
1978 deadline for submission of
papers to be considered at the
Special Preparatory Meet inq
ISPMI of the CCI R, it is hoped
that agreement in Study Group 8
can be reached to allow submis­
sion of papers concerning the
Amateur service in time for the
SPM, presuming favorab le action
at the X IV Plenary Assembly.
• Cora l Gab les, F L - The Uni­
versity of Miami Amateur Radio
Society is pleased to announce
the "Worked All Universities
Award on Ten". This award is
available to all amateurs. To Qual­
ify you must work five university
club stations on ten meters. Each
contact is worth 2 points, a total
of ten is required. However, any
charter university, l.e.. U. of
Miami Ch. no. 01, is worth 4
points. This award is available by
sending 51.00 to: Michael J.
Kravit. WA4ZIE, c/o University of
Miami, ARS, McArthur Engineer­
ing Bldg., Coral Gables, FL 33146.

8 • CQ • F.bruory, 1978

Any University Club Station inter­
ested in becoming a charter mem­
ber should contact K4HYE any
week day on 28.6 MHz. Between
1630z and 2100z, or by writing
the above address.
• Akron, OH - The Cuyahoga
Falls Amateur Radio Club's 24th
Annual Electronic Equipment
Auction and Flea Market is Sun­
day, Feb. 26th at North High
School, from 9 a.rn. to 4 p.m.
Tickets are $1.50 in advance,
52.00 at the door. Bring your own
tables, some available at $1.00
each. Refreshments available. 5
main prizes including the grand
prize, a Triton IV. Plenty of room
for buyers and sellers, over 32,000
sq. ft. Easy access located on Tall­
madge Ave. at off ramp North
Expressway (rt. 8). Check in 146.
52, 146.041.64, 147.841.24,
223.5. For more info: CFARC,
PO. Box 6, Cuyhoga Falls, OH
44222
• Wheaton , I L - T he Wheaton
Community Radio Amateurs will
hold their 16th Annual Midwinter
Swap & Shop on Sunday, Feb.
5, 1978, from 8 a.rn. to 5 p.m.,
at the DuPage County Fairgrounds
on Manchester Road (near County
Farm Hd.) on the west side of
Wheaton, IL. Some tables will be
provided, but bring your own if
possible. WCRA invites anyone
with an interest in buying or seil­
ing new or used electronic equip­
ment to attend this hamfest.
which will be inside four large,
heated buildings at the fair­
grounds. Advance tickets (avail­
able until Jan. 23rd) are $1.50 and

tickets at the door are S2.00.
Checks must be payable to the
club. Write Don Snyder, WB9­
VFC, 623 Meadows Blvd.. Apt.
3C, Addison, I L 60101
• Mansfie ld,OH - The Midwinter
Harnfest-Auction will be held Feb.
5, 1978 at the Richland County
Fairgrounds. Prizes, flea market,
auction. Large heated buildings.
Doors open at 8 a.m. Talk in 146.
34/146.94 Tickets are 51.50 in
advance, $2.00 at the door. Con­
tact Harry Frietzhen, K8H F.
(K8JPFI, 120 Homewood, Mans­
field, OH 44906 or phone (4191
529·2801 or 524·1441 .
• LaPorte, IN - The LaPorte
ARC's Winter Hamfest is Sunday,
February 26, 1978 at the LaPorte
Civic Audi torium (main Floor).
There is plenty of room, free
tables, and good food. LaPorte is
50 miles southeast of Chicago.
Talk in on .011.61 and ,52 sim­
plex. Donation is $2.00 at the
gate. For more info: LPARC, Box
30, LaPorte, IN 46350..
• Anyone desiring to list stolen
amateur radio equipment please
send information to Colorado
Council of Amateur Radio Clubs.
c/o Charles E. Myers, WORNT,
1120 Yosemite Drive, Colorado
Springs, CO 80910. Please include
as much indentification informa­
tion as possible. Free distribution
will be made to all amateur radio
magazines and Colorado Amateur
Radio Clubs. Funds for postage
and printing will be greatly
appreciated .



TEN.TEe 540/544- t he transceivers that almost seem
like an extension of yourself. Following your every
command, easily, simply - because we did our
homework. They are designed with the same out-front
thinking that characterizes all Ten-Tee equipment ­
super-sophisticated to make things simple for you.

TAKE BAND CHANGING. IT'S SIMPLEI No more
peak and dip, peak and dip. Just snap a switch and
there you are. Anywhere you want to be. in any part
of a band segment-and always at full efficiency without
danger of out-of resonance damage to the final amplifier.
Thanks to the Ten-Tee broadband design, and thanks
to the leadership of Ten-Tee engineers in solid-state
high power HF design.

FREQUENCY READOUT. IT'S SIMPLE! The 544
has big easy-to-read numerals with significant figu res in red
for instant recognition. No more studying a dial or
misreading. and no more lag in readout - you instantly
know where you are on the band. Even the 540 has an
optional add-on digital readout, in case you change your
mind later. More of life's operating strnphctty, from Ten-Tee.

THE SMART "S"-METER. IT MAKES THINGS
S IMP LE FOR YOU. Irs electronically switched to read
S WR when you are transmitting so that without throwing
switches you know at a glance that the correct antenna is
in use. Simple for you. extra effort for us.

S IGNAL HANDUNG OF ALL S IZES. IT'S
S IMPLE! From the "down under" DX to t he KW next
door. the 5401544 series has excellent dynamic range that
goes a long way in minimizing front-end overload. And
that's important in today's growing amateur radio
population. So ts the 8-pole i-f filter. It gives you
State-of-the-Art signal separa tion in those crowded ba nds
- to make your operat ing simpler, more enjoyable.

SUPERIOR SPEECH Q UALITY. IT'S S IMPLE!
Ten-Tee rigs are known for their crisp articulation - the
kind that brings compliments and satisfaction. Articulated.
shaped speech for maximum penetration, yet smooth
and clean, with less than 2 % distortion to reduce fatigue
and enhance the quality of both transmitted and received
signals. The signal that's easy to listen to is the one

everyone wants to work. And it's yours in the sophisticated
simplicity of the 5401544.

CW CONVERSATION. IT'S SIMPLE! The CW buffs
used to speak in monoloqs, Now they cany on conver­
sations, thanks to Ten-Tee's full break-in. It provides
a constant window on the band to check for QRM,
to save useless calli ng, to allow conversations that
are natural, easier, and a Jot more fun. And no more
clattering relays! Simply sophisticated.

FAST, EASY, LOW-COST SERVICING. IT'S
SIMPLE! The thoughtful modular design of the 5401544
makes any trouble-shooting simple and fast, resolving
itself down to one of 22 c ircuit boards. any of which are
readi ly replaced or serviced in the field! Or give the
Ten-Tee service people a shout - they will have an
exchange on its way to you the same day.

But. best of al l, little if any service will be needed
because while your 540/544 is sophisticated, complex
equipment. it also is designed to conservative ratings with
high standards of American craftmanship. S imply d urable.

FEATURES - • Instan t Band Change (no xmtr. tune-up)
• Covers 3.5 to 30 MHz (plus One-Sow with option) · 200
Watts Input - all bands > Receiver Sensitivi ty 0.3 uV· VFO
changes less than 15 Hz per FO after 30 min. warm-up> 8-pole
Crystal IF Filter. Direct Readouts - choose LED digital model
or 1 kHz dia l model . 150 Hz CW fi lter . Offset Tuning · WWV
at 10 & 15 MHz. Separate Receive Capabi lity . Automatic
Sideband Selection. Reversible • Sidetone Level and Pilch
control > Pre-Seteble ALC • 100% Duty Cycle · S Meter and
SWR Bridge . LED indicators for ALC and OFFSET · Modular
Plug-In Circuit Boards • Broad Accessory Line

.5 44 Digital - $869 5 40 Non.dlgital - $699

To make you r o perating simple. simply see your
Ten-Te e d ealer. or write for full deta ils.

~EN-TEC , INC.I ~EVIEIl V llli . UN'Hun u ..z..""", "l> "0>CCIl' ",,- "" Co<GO , ......
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Send for o escoot.ve mform,lllOn 00 tne 'me transceiver or DO
the t.me proven Temp o ONt nervsce.ver w hich contmoes 10 offer
reliab le lo w cos t p,)rformilncn B Olh are ,w,J.lab le ,II sn lpc !
dealers throug hou t t he U S

Henr/Radio

The Tempo 2020 fea tu res a phase lock-loop (PLl )
oscillator CirCUIt t hai minimizes unwanted SpUriOUS
responses . It is an advanced solid -state unit WIth
only 3 tubes. incrudmq 2 rugged 6146-B final
ampl ifier tubes . It covers all bands 80 through 10
meters . USB , LSB, CW and AM . Additional featu res
worth noting IS the 2020 's crystal calibra tor and
INWV receivm q capabi lity , dual RIT cont ro l. fi xed
channe l crys tal contro l on two avai lable posmons.
RF a ttenuato r ad justab le ALC acti on , phone patch
In and out Jacks . separate PTr Jack fo r foot SWitch.
extrao rdinary rece iver sensuivitv (.3 u S IN 10 db)
and osci llato r stabi lity (1 0 0 Hz 30 m in . after
wa rm -up) .

WE DON'T KNOW
OF ANOTHER

TRANSCEIVER OFFERING
ALLTHESE FEATURES AS
STANDARD EQUIPMENT

• Hybrid digital frequency presentation .. . built -in
• AC and DC V DC power supplies .. . built-in

• CW filter .. . built -in
• High performance noise-b lanker .. . bui lt-in
• VOX and semi-break in CW ke y in g ... b ui lt-in

• Speaker . . . built -in
• Cooling fan built -in
• Microphone included

When you buy the Tempo 2020 you don ' f have to spend
if bundle on accessories . . . just hook up to a power source
and an antenna and you 're on the eir A truly fine
transceiver at if mode st price .

10 • CO • February, 19 78

The TEMPO 2020
Model 8120 external s pe a ke r
Model 8010 remote VFO

11240 W . Olympic Blvd . Los Angeles . Calif ,
931 N . Euc l id . Anaheim . c ant 9280 1
Bulle r . M issouri 64730

$ 7 5 9 0 0
$2 9 .9 5

$ 1 3 9 0 0

90064 213/ 477·6701
714 / 772-9200

816 / 679-3 127
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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
subassembly we ighs more to co llect ive ly g ive you an antenna designed for
convenience of assembly and installat ion, a wid e margin in mechanical stabil ity
and far superior electrical performance.

• Lowe st SWR-PlUS!

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

• Hust ler exc lusive trap covers " Spritz " extruded
to otherwise unattai nable close tole rances
assuring accurate and permanent trap
resonance.

• So lid one inch liberglass trap forms for
optimum electrical and mechani cal stab ility.

• Extra heavy duty aluminum mount ing bracket
with low loss- hIgh strength insulators.

• All sec tions 1,", " heavy wall, hi gh strength
aluminum. l ength 21'5".

• Stainless sleel c lamps permitting adjustment

without damage to the aluminum tubing.

• Guaranteed to be easiest assembly of any
multi-band vertical.

• Anten na has ~"-24 stud at top to accept RM·75
or RM -75-S Hust ler resonator for 75 meter
operation when desi red.

• Top loading on 75 meters for
broader bandwidth and hIgher radialion
etuerenes t

• Feed wi th any length 50 ohm coax .

• Power capability- fu ll legal Iimll on 55B and
cw.

• Ground mount with or without radials ; roof
mount with rad ials.

one setting oftotalbandcoverage!
-\j 40 THROUGH 10 METERS

neui-trorucs corporation
fe brucuy, 197 8 • CQ • 11

MODEL
4·BTV

15POUNDS

15800 commerce park drive.
brook parl<. ohio 44142
Exporter: Robum Agencies, Inc.• NewYork, N Y,

Available from all distributors
who recognize the best!

HUSTLER A.NTENN A. PRODU CTS- for
S' . I"", yn ,,-origin. 1 de"ll"s--etnted
and ......... fK!u tll'd by A.metiao'l il"l9'nui ty.
tabor and m'le'fi~s-uw<l by communiu­
tOrI mrQU9hout t lw _ orld.

Hun~. de'f"grIS ,...e pat""tl'd under _ or
more of t he fol low'ing HIIOIJ"I'd 10 New·
Tron ia. Corpor . tion : 3281132. 3!i13472,
3419869. 3813985. 3321311 , 359921" .
358295'



$5.50 ea. $5.75 ea.

OX OSCILLATO~
Crystal controlled transistor type. 3
to 20 MHz. OX-La. Cat. No. 035100.
20 1060 MHz. OX-Hi. Cat. No. 035101
Specify when ordering.

$4.95 ea.

MXJ(·1
TRANSISTO~

I\F MIXE~
A sing le tuned circuit intended for
signal conversion in the ~ to 170
MHz ran~e . Harmomcs of the OX or
OF-1 OSCi llator are used for injection
in the 60 to 179 MHz range. 3 to 20
MHz, La Kit, Cat. No. 035105. 20 to
170 MHz, Hi Kit. Cat. No. 035106
Specify when ordering.

PAJ(·1
TRANSlSTO~

I\F POWE~ AMP
A single tuned output amplifier de­
signed to follow the OX or OF-1
oscillator. Outputs up to 200 mw, de­
pending on f requency and voltage.
Ampl ifier can be amplitude mod­
ulated. 3 to 30 MHz. Cat. No. 035104
Specify when ordering.

$4.25 ea. $5.75 ea.

DAJ(·1
D~OADDAND AMP
General purpose amplifier which
may be used as a tuned or untuned
unit in RF and audio applications. 20
Hz to 150 MHz with 6 to 30 db gain.
Cat No. 035107
Specify when ordering

$5.50 ea.

SAJ(·1
T1\ANSlSTO~

I\F AMP
A small signal amplifier to drive the
MXX-l Mixer. Sing le tuned input and
link output. 3 to 20 MHz, La Kit . Cat.
No. 035102. 20 to 170 MHz. Hi Kit ,
Cat. No. 035103.
Specify when ordering.

Of .1 OSCILLATO~

Resistor/capacitor circuit provides
osc over a range of freq with the
desired crystal. 2to22 MHz, OF-1 LO.
Cat. No. 035108.18 to 60 MHz, OF-1
HI, Cat. No. 035109
Specify when ordering.

.02% Calibration Tolerance
EXPEI\IMENTE~ C~YSTAU

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

Specify when ordering $5.95 ea.
031081 20 to 60 MHz - For use in OX OSC Hi

Specify when ordering $5.95 ea.
031300 3 to 20 MHz - For use in OF-1 L OSC

Specify when ordering $4.75 ea.
031310 20 to 60 MHz - For use in OF·1 H OSC

Specify when Ordering. $4.75 ea.

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

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

Oklahoma City, Oklahoma 73132.

International Crystal Mfg. Co., Inc.
10 No rth Lee

Oklahoma City. Oklahoma 73102

12 • CQ • February, 1978





CHOOSE
TOP NOTCH RIC PERFORMANCE

FR THIS SHOWCASE
OF SWAN METERS.

~

I

SWR bridge brlelges the price barrier.
This little jewel giVes vou retarve forward
power and SWR on two 100 microampere meters
at a remarkably low price. Rear mounted coax
connectors for easy, neat installation.Capable Of
handling 1DOO-watt signalS on trequenoes from
3.5 to 150 MHz. With lOw insertion loss. its great
for mobile oceratons. too. SWR·1A Relattve
Power Meter and SWR Bfidge .,. $25.95

At 13 . S n wa man. The upper-band man
needs accurate output measurements, too. NOW our WM6200 gives them
to him with ± 7% accuracv output power at 50 to 150 MHz. Two scales to
200 watts. Reads SWR on expanded range scale.
WM6200 In-lJne wattmeter 559.95

Easy.on..the pocket pocket SWR.
Mighty mite SWR meter with high
accuracy; SWR·3 Ind icat es 1:1 to
3:1 SWR at SO ohms on frequencies
from 1.7 to 55 MHz. precision PC
board directional coupler makes it
a solid value at a rock-bottom price.
SWR·3 Pocket 5WR Meter . S12.95

Swan precision meters are designed
and built to help you make sure you're
putting out ali the watts your rig
can deliVer.

And Swan meters are priced
so low tnevu probably pay fOr
themselVes in improved rig per­
formance and signal power.

Measure pOWer coming
and going. Measure SWR
and get maximum power
to your antenna. Then get
your antenna pattern right
bV measuring relative
radiated power. A one-two
power punch at a knockout
price. F5-2 5WR: and F I~d

Strength Meter .$15.95



AII-the-Iaw-allows in-nne wattmeter.
With t hree scales t o 2000 watts, new f lat­
treuuencv-response directional coupler for
maximum accuracy and a orce
anybOdy can afford, tn's meter has
become an amateur rad io standard.
3.5 t o 30 MHz with expanded range
SWR scale.
WM20Q0 m-une wattmeter.. $59.95

This wattmeter tells the truth about 558. True peak envelope
power of your voice modulated signal is w hat you want to know
most about vour SSB transmission, and t hat 's w here our
WM3000 shines. Flat response rcrwaro or reflected power from
3.5 to 30 MHz on scales to 2000 watts in RMS or PEAK at the fliP
Of a switch. WM3000 Peak/RMS wattmeter . . 579.95

Put yOur frequency up In lights. Perfect tuning and matching don't mean a thing If voure not on trequencv
This counter tells the storv on big, bright s-een LEO diSplav. eeaos to :!: 100 Hz or :!: 1 KHz between 5 KHz and
40 MHZ. Signal revels to SO milliVOlts so vou can use as a test meter, too. FC·76 Frequency Counter ... . . $169.95

DoUble-dutv In-llne wattmeter.
Use t hiS meter for out put power
measurement and troUt>leshOOtlng,
too. Better than 10% full scale
accuracy from 2 to 30 MHZ, and
you can go to SO MHz with only
slightly reduced accuracy- Four
scales to 1500 watts and selector
fOr to-ward or reflected power.
WM1500 m.une wattmeter .. $74.95

Sniffs out radiated power Wherever
It is. rns little unit is so compact it
could measure retat jve rad iated
power in your pocket. Telescoping
antenna and a eecuencv range Of
1.5 MHz all the way to 200 MHZ.
FS-, Field Strength Meter . . . . . 510_95



Limit" qu.ntitift. F irst
come. lin ' Yr'led.

30·DAY GUARANTEE. gO-DAY FULL CREDIT TRADE· IN • FREE SHIPPING VIA UPS ONLY
•

{if weight or size exceeds UPS mex. , we will ship freigh t collect}
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Test Equipment Bargains

Boonton ·'0·' Meter .. _ S29S
TekllonIJ.5140 . . 249
Tel<lfonlx S45A . . , , , , . 950
5 31S4A Plug- i" wide band preamp 15
Hickok 695 Gene rator. . . . . . . . 69
Bend ix BC221 Freq Mete, . . . . . 39
Polarad Spectrum AnalVleu AB4T. 1695
Hewit t! Pad<ald 400c . . . . . . . . 15
PreciSion E-400 Signal Generator . . 125
EIe<:: lIo Impulse $pe<:trum Anillyler . 395
Dyna iSciences Model 330 Diglt ll l

Mult imeter , , , , . , , , , . . . . . 195
Hewl.tt Packa rd 4905A Ultra Sonic

Defector ., _ 550
Hewlen Packard 1lOA Scope . . . .. 250
T5-32311JR Fre-quency Meter. . . . . 115
Hewle tt Packard 4910B Open Fllult

Lccatc r • • • • • . . 650
Bird Mod 43 . . . . . . eo
General Rarfro 650A, , • ,ISO
Meaw remenU Mod BO , 195
NemsClark I400.. . . 495
Balltll' lrn' 300H . . . . 115
PACO Scope Mod-5-SO . . • . . . . . . 15
Singer FM·1OC .. . . . . 3495
Simpson 250 V.O.M.... , . , , .. . . 49.50

Standard
SIIC-' .. I<T
1J16'" T, .-so ,
SIIC· ' "
SRC-I 51T

Sw
•
n

1OO-CX l«~r

*"....119C..-'
"'" xe..
SOIIC X l( c~'

'17_XC ...C Suppl~

Ul( OC MOdult
MK II Lin..,
KO: VI6_....
250C ...... Kcw
FM 2X: M l« ....
FM·11_:1111
250T'.....:.,.....
:asoc l« ....
IOOR Ree. I.......
lOOT T'.nS", m ....
~ 'OIl FO

SBE
511_10 Ir""",;_ n ..
SB·U Ir""".;"" 'f'
S8·1.. :IM FM lIS
Sl l ·"P LinNo' 119

Roc...,
HR ·111:IM FM " "
HI!: ·210 F ... 210MC 'lIS
...1I _22... Ampl iI.... lIS
HR,252M F... ns
HR _. ....tft-F... ,"

MC-VO R..,.."" .. ,.,
NC -JOOR..,.;~... 1:Ie
MCX 5 1.."".,,,,, m
MCX v.< 0: 1I T ,_~r :Pt9
NC-~ 1I.., .i~'" 199
"'C _SOIIAC Suppl~ 11/
NCK-SOO T.." ...' . .... ,"
HCX_] T '''''''. i~''' ,..
MC" ,. II..,.. _ ,..
MC-IOS R..,.;"" ..

T__ T, ......,m... $at

R·-"'Ree..~.... _
TS _~1O I " "" .:Ie
QI!: ._ 25'
QII_666 II"" . ;..... m
TV S01 I"ns~.... ..... ' 19

9'2100 I' ....sm..ch ....
t06S'· ...Grld Di_ 9:'1
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Apt.

Why an FCC Radiotelephone
License is important.
For some jobs in electronics, you must have your FCC
License. For others, employers often consider it
a mark in your favor. It's a govemment-certified proof
of specific knowledge and skills!
In continuing surveys, nearly 4 out of 5 ClE graduates
who take the exam get their Licenses. More than
half of CIE's courses can prepare you for it . , . and the
broadest range of career opportunities!

Free Catalog!
Mail the coupon. If you prefer to write, mention the
name of this magazine. We'll send you a copy of CIE's
F REE school catalog - plus a complete package
of independent home-study information! For your
convenience, we' ll try to have a representative
call to help you with course selection. Mail the coupon
... or write: CIE, 1776 East 17th Street, Cleveland ,
Ohio 44114.

sweep oscilloscope and a solid­
sta te color bar generator) is pa rt

of the course and yours to keep.
This combination of "head and

hands" learning locks in your
understanding of the crucial principles

you'll use on the job in your new career. But, don't kid
yourself ...
Electronics is not an "easy" science and CIE courses are
not "snaps." Subject matter is technical, thorough,
and challenging. It has to be. We're tra ining you for
a career. So the presentation of ideas is logical,
written in easy-to-understand language . . . you progress
step by step, at your own pace.

VES ••• '·m in'eresTed in a '"l1_lime caree' in e'e<:lronica. Sencl me my FREE CIE
Khool calalog - includ,ng details aboll ' FCC License preparation - plu. my FREE

package pi I>om_ludy informaT,on!
o

Add re..

Print
Name

C IE Cleveland Institute of Electronics. Inc.
1776 Ease 17eh S ereet, Cle v e land. Ohio 4 4 114

Ac etltdilltd M ember Naliona' Horne STudy Council

I
I
I
I
I
I
I
I
I

Cily Sla,e Zip I
Age Phone (are. code) I
Check boll for G.'- a.u Informahon 0 Veteran 0 Acli..e o..ty I

L Mail Today! eG·"" •---------------------------..

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

As a ham operator,
you've already p roved
you like electronics
and know something
about it. Now there's a
way to change a part-time
interes t into a full-time
career. And you can do it in your
spare time, at home without giving
up your present job and its income.

Find out now about CIE-Cleveland Institute of
E lectronics independent home-study courses in elec­
tronics. With this specia lized technical tra ining,
you can prepare for a challenging, rewarding future in
electronics. Think of the career opportunities ...
computers, aerospace, 2-way radio communications,
radio/TV broadcasting. medical electronics, to name
just a few.
And all you need to do to qua lify for one of these excit­
ing career fields is to bui ld upon the technical aptitude
you already have. Just put your hands and your head
to work with a CIE Electronics Career Course.

career.

Y00 learn by doing
CIE's unique study methods do a lot to keep you
interested . Since electronics starts with ideas . .. CIE's
Auto-Programmede' Lessons help you get the
idea - at your own most comfortable pace. They break
the subject into bite-sized chunks so you explore
each principle, step by step. until you understand it
thoroughly and completely. Then you sta rt to use it.
In some CrE courses, you'l l perform "hands-on"
expe riments and tests with your own CIE Experimental
Electronics Laboratory. And, if electronics trouble­
shooting is your main interest, you can select from
severa l courses that involve work ing with and trouble­
shooting professional electronics equipment. This
equipment (including a Zenith color TV, triggered-
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Pin connections
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don't meet the eye at first glance. Figure 2(A) reveals its
inner secrets. Two glass panels (called front-plane and
back-plane) make up the front and back of this device.
The inner faces of the two panels are thin-film metallized
with lin oxide or indium oxide. On one, the film has been
deposited to produce the seven-segment patterns of the
numerals, as well as a colon and starburst. together with
thin-film metal conductors that lead down to a "connec­
lor " edge. Thus, each film-metallized segment is individu­
ally addressable (Fig. 28) . The other glass panel is metal­
lized over its enti re inner surface.

The two metallized glass panels don't touch. They are
separated by a normally transparent flu id called a nematic
liquid.' A seal about the outer edge keeps the panels sep­
arated and prevents the liquid from leaking out. The
assembled LCD appears to be transparent when not ex­
cited, since the metallizing film on the glass plates and
the nematic liquid have about the same refraction index.

The LCD "sandwich" is a ueta-ettect device. (fig. 3.)
Applying an electric field between the back metallized
panel and any front metallized segment causes a molec­
ular reorganization of the "crystalline" structure of the
nematic liquid. Normally, these long, c igar-shaped mole-

IAn LCD's performance is based on the behavior of cer ­
tain organic cnemicets which simultaneously exhibit both
liquid and crystal properties. These nematic liqu ids are
transparent in the liquid state until their thread-like mole­
cules are disturbed by the presence of an electrical field
-a phenomenon discovered in 1888, but regarded as a
laboratory curiosity until late in the 1950's when investiga­
tions of practical uses began.

Hccr

: 12
Minute

, 60

Timing chain

HS clod<

Segmen~ outpots

Seven segment matri x

Canv inhibil

MS clock

Carry inhibit

5.""",
60

High voltage drivers and analog switches

2 H,

Time set
generator

"

"

2458101214181820
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I

I
I
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Fig. I-Block diagram of LSI Computer Systems Inc. C1200 clock IC.

B lackstone and Houd ini , the master illusionists, would
have been baffled by the high-technology legerdemain that
makes this digital clock work! On a clear panel, transparent
as a sheet of glass, the time of day mysteriously appears
in two-inch high whitish numerals. Two digits accurately
report the hours and two digits mark the passage of the
minutes. Yet, the re is no sign of wires or co nnections to
the "floating" numerals! While the clock tens the time, it
keeps the way it works a secret.

In just one enjoyable evening, you can assemble this
extraordinary lime-keeping conversation piece. Construc­
lion is made easy by the use of a single LSI integrated
circuit, requiring but a handful of external components, and
a large liquid crystal display that plugs into a mating con­
nector on the printed ci rcuit board. Powered directly from
the a.c . line without bulky, heavy transformers, the gianl
clock is compact and light enough to build into any en­
closu re you can conceive of. And, its accuracy is as good
as the closely-controlled 50-Hz power line frequency. The
line frequency is held to + .02 Hz, - .05 Hz. Thus, the giant
clock can deliver better than 0.1% accuracy over time
periods up to an hour. Long time accuracy is maintained
because accumulated cycles-per-second errors are peri­
odically corrected by the power company.

The time-keeping heart of the clock is a type C1200
monolithic Ma S integrated circuit manufactured by LSI
Computer Systems, Inc. (see fig. 1). Time set, logic, divid ­
ing lor seconds, minutes, and hours, seven -segment de­
coding, and display drivers and switches, are all buill into
this unique chip. Circuit functions use MaS p-channe!
enhancement and ion-implanted depletion mode devices.

The liquid -crystal display panel (LCD) is an optica lly­
transparent "sandwic h" that has many components that

Pin function and pin identification for the LSI Computer Systems C1200 chip.
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Fig. 2-Construction a/liquid crystal display device is shown in (A). Metalizing pattern and connections of liquid
crystal d isplay with diagram of voltages applied to the cathode (front-plane) and the anode (ba ck-plane) is shown

in (B).

cutes are in a parallel alignment and are free to slide past
each other. In this unperturbed state, the crystal molecules
don't scatter light, and so, the liquid appears transparent.
However, when disturbed by an electric field, the well­
ordered structure is upset; molecules organize randomly,
thus scattering light passing through the LCD sandwich.
This causes the affected area of the LCD to turn milky
white. Thus, the LCD, when properly "addressed" by the
output of the clock IC, provides an easily seen display of

time by scattering ligh t, rather than emitti ng light, as in
other forms of digital readout devices.

The process of cycling the transmissivity of the crystals
produces dynamic scattering, so that the LCD's light trans­
mission properties at any instant depend upon the voltage
applied between the front-plane and back-plane electrodes.

How it works
Components external to the clock IC are shown in fig. 4.
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Ac. power is applied to a voltage divider (Rl·R4), that
Nematic liquid

Pia CI200
supplies an t t -vott RMS 50-Hz count input to pin 22 of LSI/Moo clock IC
the IC, provides the input 10 a full -wave rectifier (01·04) - Front plane segment

and filter (C1) to supply o.c. operating potential to the IC, ~

and supplies a nominal 40-volt RMS potential for excita- Common bKkplane electrode
tion of the LCD segments, with transient over-voltage pro- -

"tection afforded by Zener diodes 05 and 06.
Referri ng now to fig. 1 for events going on inside the ~-

IC; the 60-Hz line frequency signal goes from pin 22 to the y Crystal mcreenes Ilerturbed

timing chain, where it is divided several times to generate - and scattering light

binary coded decimal (BCD) equivalents of seconds, min-

i
"

utes and hours pulses that are fed to Ihe seven-segment 60Hz a.c,

supply VOlt~<..:;Jmatrix to be decoded. Outputs from the matrix go to the "
high-voltage drivers that control the analog switches. The Liquid crystal display

seven-segment matrix is a complex decoder/driver. Here,
the inputs from the timing chain. which are in the form of
four BCD inputs for the first significant digit 01 the minute Fig. 3-The Crystal Molecules in the nematic liquid are
display, are decoded to excite the right number segments. disorganized by an electric field.
For the second significant digit of the minute display, only
three BCD inputs are needed, for here we are only count- the IC is used as an elapsed time indicator. To do this,
ing from zero thru five, rather than from 0 to 9 as in the hour sel Sl and minute set 52 must be closed at the same
first significant digit. BCD outputs from the hours section time. This automatically generates a reset pulse which
of the timing chain are similarly decoded by the matrix. sets the timing chain-subseconds, seconds, minutes and

The time set generator receives a 2-Hz input from the hours-Io zero. When both switches are released, simul-
timing chain, and, depending on whether you close minute taneousty. the chip starts from an all-zero reference and
set switch 52 or hour set switch 51, it generates a signal counts "up", to add one minute to the time displayed
that advances the minutes or hours portion of the display every sixty seconds.
at a 2-Hz rate. The cathode (Iront-plane) voltage input to the LCD goes

The carry inhibit signal from the time set generator serves through the analog switch that is on at any given time so
a very important function. II makes sure that setting the a.c. is applied to the approp riate segment of the LCD. The
minutes does not affect the hours display and vice versa. anode (back-plane) voltage is applied via three contacts
In other words, the minutes display goes to 00 after it on the display (see fig. 2{B). Cathode and anode voltages
reaches 59, but does not advance the hours setti ng. Simi- are always 1800 out of phase and identical in amplitude.
larty, the seconds input to the minutes portion of the lim- There is no c.c. component present, for the life of an LCD
ing chain has no effect when minute set switch 52 applies is appreciably reduced if it is operated from a c.c. source,
a signal to pin 25. or from a.c. with a d.c. component. However, d.c. is re·

The reset output of the time set generator is used when qulreo to perform the logic operations in the chip and is

51
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Fig . 4- Schematic diagram shows the C1200 IC and the external components necessary for the clock.

Rl , R4-8200 ohms, ~ W, 5% *IC1-e1200 (LSI MOS clock IC) (Part MGC-C1200)
R2, R3-2000 ohms, ~ W, 5% Sl, S2-spst, momentary contact (see text for details)
R5, R9-200Q ohms, 1 W, 5% "LC0 1- U quid crystal display (Part MGC-50)
R~80ohms, * W,5% *Socket for display (Part MGC-116)
R7- 1500 ohms, * W, 5% "2B-pin IC socket (Part MGC-2B)
RB-2200 ohms, ~ W, 5% *Circuit board (Part MGC-4B-7)
Cl-25jjF, 50 V, electrolytic AC line cord with plug
C2-.05 jjF, 50 V, ceramic "These parts are available from Inventive Electronics,
01, 02, 03, 04-1N916 or equal Box 53C, Wykagyl Stalion, New Rochelle, NY 10804.

*05, *06-Zener diode, 51V, 10% , l W Price 01 the partial kit containing all parts marked with
(1N4757 or equal) (Part MGC-51 ) an asterisk is $65 postpaid.
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Full-size foil pattern for the digital clock printed circuit board.

supplied from the full-wave supply consisting of low volt­
age diodes, 01 , 02, 03, 04 and filter capacitor C1.

The two Zener diodes (05, 06) are required for over­
vollage protection of the IC. 05 limits the supply to 51
volts and 06 limits the voltage applied to the hour set and
minute set inputs (pins 26 and 25) to 51 vails, peak-to­
peak. C2 acts as a high-frequency filter. It eliminates the
high-frequency component of transients on the a.c. line.

Obtaining parts
The liquid-crystal display and the C1200 LSI Computer

Systems clock IC are specially designed components, not
easily obtained through usual distribution channels. Ac­
cordingly, arrangements have been made to supply, by
mail. a kit containing these special and other hard-to-get
components of the digital clock to readers of CO. The kit
includes the etched and drilled printed-circuit board
(MGC 48-7), Liquid-Crystal Display (MGC-50), 40-pin
connector (MGC-116), C1200 MOS/LSI clock integrated
circuit, za-prn IC socket (MGC-28), and two 51-volt Zener
diodes (MGC-51). The digital clock kit, priced at $65.00,
postpaid , is available from : Inventive Electronics, Box 53
Wykagyl Station. NY 10804.

Other components of the clock are available locally at
any electronics distributor. Do not substitute values for
those given, as voltage division is quite critical to proper
operation.

Construction
Begin by laying out and soldering-in components other

than the IC. Leave this component in its protective foam
until everything else has been wired. (Be sure 10 read the
precautions in handling before you attempt to install the IC.)

The use of a PC board makes construction easy. The
sockets for the LSI integrated circuit and for the display,
as well as all other components mount IIat on top of the
PC board, as shown in fig. 5. Carefully observe the polari­
ties of the six diodes.

The display socket must be inserted with its part num­
ber facing the edge of the PC board so the display can
plug in correctly. For Sl and S2, you can use either
toggle switches or momentary-contact , normally open,
pushbutton switches. For our clock. we used toggle
switches that nest neatly into cavities cut in the two
wooden cleats, that support the PC board. Switch loca-
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tlon is optional and not at all critical to proper operation
of the clock.

Checkout
Perform these checks before installing IC1 or the LCD.

Do not instalf either of these components untif everything
is checked.

After connecting the socket. the line cord. the wires to
the switches, and all other components, give Ihe PC board
a careful visual once-over. Look for cold solder joints and
potentially destructive solder or rosin bridges between
pads. Protect your investment by making sure that the
right resistor is in the right place. (Remember: you can
blow the Ie in a few microseconds if something's wrong
and you don't bother to check) If everything looks OK,
you're ready for the recommended voltage checkout. which
must be done before you install the Ie and the LCD in
their respective sockets.

A.C. Voltage Checks
Plug the line cord into a t tz-vctt a.c. outlet and mea­

sure the voltage across R2 and across R3. You should
read between 9 and 12 volts a.c. across each resistor,
and the two readings should be about equal. If these
voltages aren't right, remove power and check resistors
R1, R2, A3, and A4. One or more may be the wrong value
or out of tolerance.

Now, plug the line cord in again and measure the volt­
age across Rl and across A4. Each reading should be not
less than 42, nor more than 48 volts a.c. If etther voltage
is out of tolerance, remove power and thoroughly check
resistance values in the divider.

D.C. Voltage Checks
Measure the voltage from the junction 01 R2 and R3

noted as point X on the schematic, to the VDo point on
the PC board (see fig. 4). You should read about -28 volts
d.c . (VOO is negative with respect 10 X.) Next, measure
from the VSS point to X. You should read about +19 volts
d.c (VSS is positive with respect to point X.) Now, measure
from VOO to VSS. The meter should indicate the sum of
the two previous readings (approximately 47 volts d.c.)
with VSS positive with respect to VOO.

Finally, measure the voltage drop across A6. The read­
ing should be at least 8 volts, d.c., but not more than 9
volts, d.c.
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plugged-in, run a ground wire to the iron's top to drain
away destructive charges, Follow these precautionary steps
and your rc is sure to survive.

After pulling out the power line plug, wait a few seconds
for fi lter capacitor C1 to dissipate its charge through AB,
A? and R8. Now insert the integrated circu it into its socket.
Be sure to plug it in correctly as shown in l ig. 5. If you
insert the socket incorrectly, you 'll damage it the insta nt
power is applied-so, do it right the first time.

Connect the a.c. line cord. A random number display
will appear on the LCD. It may even flash at a 1·Hz rate.
Now, you're ready to set' the time and that is very simple.

Selling Time And Using Your Clock
Close the minute set switch and you will see the mln­

utes change rapidly- two minutes each second. As the
correct minute digit appears, open the switch. The hour
digits are set the same way with the hour set switch and
that is all there is to it!

The clock can be set precisely from the lime signal sent
over the radio or telephone. Close the hour set and minute
set switches at the same time. Release them both at the
instant the time signal is heard. Then set the minutes and
hours independently to the correct time as before. The
clock is now accurately synchronized to the time tone.

For elapsed lime indication close both switches and
release them simultaneously. The display will start from
0:00 and count elapsed time in one minute steps.

If there has been a power interruption (as is theoretically
the case when the clock is first plugged in) the entire
display may flash at a 1-Hz rate signalling that the time
displayed is not correct. When either time set switch is
activated, the display will stop flashing.

If you plug in the clock immediately after bringing it

(Continued on page 76)
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If any reading is not in tolerance. carefully check each
resistor value and replace any that are out of spec.

Installing The Liquid Crystal Display
Disconnect the a.c. plug and carefully insert the LCD

panel into its socket. Line it up so that contact areas on
the lower edge of the glass are exactly opposite the spring
contacts of the socket. tn this way, you make sure that
when the display is firmly sealed, all socket contacts will
properly male with the LCD's connector edge. Don't insert
the IC yet.

Plug in the a.c. l ine cord. If the LCD is properly inserted,
the colon will appear on the display. If it doesn 't, the LCD
is not making proper contact. Reinsert the LCD or move
it slightly to one side or the other, until the colon lights.
Now pull out the a.c. plug again.

Installing The LSI Clock Chip
Having come this far, you are within minutes of seeing

your clock in operation. Don 't rush things now! Read and
heed the next paragraph 's precautions as you prepare to
install IC1.

Any MOS IC device must be handled carefully, for it
can be damaged by high-voltage static charges produced
by casual, ordi nary handling. For this reason, it is shipped
with all of its pins pressed into a piece of conducting foam
rubber, where it should remain until you're ready to plug it
into the socket on the PC board. Don 't handle the device
immediately after you walk across a dry rug with rubber­
soled shoes, comb your hair or put on a nylon sweater,
for you can easily bu ild up static charges of several thou­
sand volts and unwittingly ZAP the IC. Before removing
the IC from its protective foam, touch a grounded object
to discharge any body capacitance charge. Never, never,
never attempt to insert or remove the MOS IC while power
is on. If you need to resolder a connection afte r the IC is



Here's a good weekend pro;ee' 'ha,'11 bring
baek 'he joys 0' homebrewing again.

•

The Double-Barreled Whirling
Bedspring Antenna

A Scree n Reflector Array For 220 And 432 MHz

BY T. E. WHITE·

P lane reflecto r arrays have not been used very exten­
sively by US amateurs, tho' lor years they've been popular
on the Continent. The author has always felt a bedspring or
billboard to be an excellent piece of skywire. and buill his
first one in 1949. II was a 4 over 4 over 4 two meter yagl
with a screen replacing the individual reflectors of each
bay. 11 was in those days quite a large array, moonbounce
giants not having yel arrived on the amateur scene,

Here is a double-sided dual-bander for 1'14 and -%
meters. It is suggested that the 220 side be considered the
compass direction side, and the 432 "mentally" aligned on
a 180 degree reciprocal when operating that band,

The a-bay extended! expanded yagi for 220 has "normal"
dlreclors but %,1,. driven elements. Vertical stacking is *,1,..

*36 Lake Ave., Fair Haven, N.J. 07701

Direct 300 ohm feed is available with quite broad band
coverage , 14 db gain over a dipole is possible and the
radiation angle is quite low,

The collinear for 432 on the "back" 01 the screen has 12
driven elements %,1,. long with each pair having a common
director . Vertical spacing is again ¥4A., Gain can be shown
to be a very worthwhile 15,5 db , Vertical radiation! recep­
tion angle is quite low and beamwidlh is sharp enough to
dodge radar blasts but not too narrow for general band­
searching use. Close horizontal eno-tc-eno element spac­
ing keeps side lobes down.

Dimensions are chosen lor efficient use 01 6- 8 II. lengths
01 1u x l" cedar or spru ce (actua lly 3/.l x ¥.t as sold), of
which all supporting members are made. All elements are
of 14 alum. rod, They can be cut from 3 ft. welding rod.
Members A and B frame the chicken wire reflector, which

NOTES:

Tap for 6· 32 set screws.

Middle bay only requires bottom holes,
rNIl<e6.

6·32

" -
"

....

----3..---~

'A'

•

' 01

NOTES:
Cut opening in screen, at each feed " Fi ED-THRU" insulator and pauline from

ju nction block thru and out to dr iven element connector
Capture strands of screen under washers 4 -40

Slot to clear line and its sprNders. rNIke 2.
'11ll- thie!< .. lJi'-· SQuare

<,
450n open wire line

27" long to each mid -bev

•
Screen

x ,

lO '

P"-sing harness

""-!hid< styrene .. 1" SQ......ke 4.

Fig. 1-Construction details for the 432 MHz insulators.
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Fig. 2- Front view of the 220 MHz framework.

is 6 ft. 2 in. cut from a 4 ft. wide roll. Members B also sup­
port the 220 booms and 4 of the 6 432 bays. Member C
supports the middle bays on 432.

220 elements are mounted on members E by simple
clamps, 432 elements are mounted by members 0 , with
driven elements joined by plastic insulators detailed in fig.

1. Insulators for the middle bays have set screw holes both
top and bottom to accommodate (on top) harness feeders
descending from top bays plus branch feeders back to the
main downtead connection. The harness from the middle
bays down to the bottom sections is connected under the
bottom screw heads.
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radius around it. Retrieve the screen/frame assembly and
C member and mount them to the mast with U boll s and
anti-twist clamps with the screen side against the mast (the
" screen side" is the 220 side). The screen is effectively
grounded by being against the mast. Now attach four sub­
assemblies for 220, each throug h a trimmed hole in the
screen to the TOP surface of each x-arrn a , glueing and
bolting with 8·32 hardware .

Next, mount the 6 bays of the 432 array on the other side
of the screen, UNDERNEATH each a and mid-bay support
C. Rear ends 01 432 booms abut the screen .

Construction
First cut two 72" members D, one each out of an 8'

length. Then cut a third 8' length in half for the A's. As-
I semble A-a (fig. 2) with angle brackets, glueing butt joints

....ith marine glue. Cut a 36" C piece from the fourth length
of stock. Drill D and C for U bolts. Staple wire to A~B frame.
Set aside.

Next, make up the 432 MHz bays by CUlling 6· 7" booms
o Pre-assemble units of 432 MHz driven elements (DE's),
insulators, and directors, cutllng rod stock to lengths shown
in fi9. 3; set aside. Then also pre-assemble 220 MHz bays
by cutting booms E. rod elements, and mounting per fig. 3.

Clamp a 5' length of 11f4 masling with a swaged lower
end in a vise. Make sure there is at least 4' clea r working

Phasing Harness
II only now remains to construct and attach phasing har­

nesses. The 220 one is a simple parallel connection of # 14
wires (fig. 5) to which is attached 300 ohm twinlead at F·F,
and the tatter fed down the mast with standoffs.

The 432 feed (fig. 5) consists of two cr iss-crossed # 18
wire sets. At the middle bays, branch feeders 2r long, of
450 ohm open wire (01 w) line, are taken back through
lucile pass-thru blocks (fig. 1 C) balled to the screen and
vee-eo down to a junction block on the mast, where the
main feeder, also 450 ohm, goes fa the shack.

II is best to complete all harnesses on the ground, carry
up the array and drop the mast's swaged end into your
main mast. Affix a collar or thru-bolt to prevent twisting .
Then attach drop lines to the shack. Those living in high
wind areas may affix rope guys from a point 29" out on 220
booms E up to the upper corners of the screen frame (for
the top bays). and up to a midpoint either side of mast on
C (for the lower bays. See fig. 2.) Do not over-tighten or
booms will "bow."

Contrary to what you may have heard for years, il is not
necessary for the screen to overlap the area encompassed
by the driven elements by at least a Y4>.. The 24 sq. ft. of
reflecting plane here provides excellent FI B ratio and
"capture area," equivalent to nearly 3 sq. >. on 11f4 and 6
on * meters. Since it can be shown that an array of 1 sq. A
has a gain of 10 db, the realizable gains from " The Whirling
Bedspring" are self-evident.

Furthermore, there is nothing " wrong" with supporting
collinear elements at their ends rather than centers. It is done
commercially all the time (ain't that right , Pendergast?). •
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Ted Cohen capsules 'he fCC CB Rfl and TVI repor'. The resul,s
are very in,eres,ing and have far reaching implica'ions.

Television Interference And The
Citizens Band Radio Service

BY THEODORE J . COHEN" , N4XX

It should come as no surprise that RFI is one of the
greatest problems facing the CB and Amateur Services
today. In fact, with AFI complaints to the FCC expected
10 reach 200,000 by 1979. the Commission has recently
completed a study of the problem. which. hopefully, will
aid in establishing and implementing procedures lead ing
to the elimi nation of RFI.

In this article, Dr. Cohen reviews the FCC study on
CB·related AFr. and discusses the impact such inter­
ference problems may have on the Amateur Service.
Based on his experience in, and his contributions to , the
field of radtctrequency interference (for which he received
the ARRL Tech nical Merit Award for 1975), Dr. Cohen
concludes that only if all parties concerned work together
will it be possible 10 resolve the burgeoning RFI problem.

K2EEK

Introduction
I n July 1977, the Federal Communications Commission
(FCC) released the results for one of the most compre­
hensive studies ever performed on the incidence of so­
called television interference (TVI). Entitled The Extent
with CB Radio Transmissions, the report analyses more
than 70 " in field" cases of alleged TVI, and summarizes
over 560 interviews which the Commission obtained in a
Radio Frequency Interference (RFI) Neighborhood Survey.
Among the results obtained in the study is one which
shows that almost 55% of all CB- related TVI complaints
are at least partially attributable to inadequate suppres­
sion of transmitter harmonics. On the other hand, the
study also shows that approximately 45% of all TVI cases
investigated are the result of fundamental overload in the
television receiver affected .

Background
In the years following World War II, the growth of televi­

sion as a major form of home entertainment brought with
it the potential for severe RFI problems. Where as com­
plaints of interference during the 1940's largely involved
a.m. broadcast radios and numbered roughly 7,000 per
year. the rapid growth of telev ision in the early 1950's
was accompanied by an equally-rapid increase in the
number of RFI complaints involving this new entertainment
form. By 1953, RFI complaints had reached 21,000 per
year and were climbing at a relatively moderate pace.

While TVI complaints continued to rise during the 1960's,

' 8603 Conover Place, Alexand ria, VA 22308

three events occurred late in that decade which had a
profound effect on the number of interference cases
reponed to the Commission. These were:

• The phenomenal growth of 27 MHz Citizens Band
(CB) radio;

• The inc reased use of semiconductor devices in home­
entertainment;

• The increased use of electron ic entertainment equip-
ment in the home. .

By 1976. the number of RFI complaints reported to
the FCC climbed to 80,000 per year (fig . 1), with a con­
servatfvety-esumatec 87% of all interference cases re­
ported that year involving impaired television reception.
Not surprisingly, 85% of all TVI cases reported in 1976
were associated with Citizens Band radio transmissions,
for over six mil lion licensed CB stations (and mill ions of
unlicensed stations) were presumably on the air by that
time (fig. 2).

The data in ligures 1 and 2 estaoltsh a link between
the growth in CB licensees and the number of interference
cases reported. Further, based on this link and on the
anticipated growth in the CB Service (and in the Amateur
Service as well ). the Commission , in 1976, projected that
it would receive almost 200,000 RFI complaints per year
by the end of this decade.

Clearly. the lime had come to examine those factors
which have an impact on the television interference prob­
lem so that information would be avai lable to aid in
establishing and implementing procedures leading to the
elimination of this problem.
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Fig. 1-The number o f RFI complaints forwarded to the
Commission is expected to reach 200,000 per year by

1979 (1978 and 1979 data are estimated).
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Fig. 2-By the end of 1977, almost 16 million CB licenses
had been issued in the United Stares. This is twice the

number of individuals licensed at the end of 1976.

The Study
The study, in essence, involved on-scene analyses of

CB and television installations which were involved in
lVl complaints filed with the Commission by (he Public.
To this end, 72 randomly-selected complaint locations in
six cities served by Commission district offices (Baltimore.
Maryland; Buffalo, New York; Kansas City, Missouri; Nor­
folk, Vi rginia; San Francisco. California: and Seattle, Wash­
ington) were made the subject of a carefully controlled
analysis and lest measurement program.

More specifically, FCC engineers were assigned the
task 01 quantifying all factors which may have been as­
sociated with, or which may have contributed 10, the in­
terference reported. Included were analyses of the com­
platntant's television receiver and its attendant antenna
system, with attention given to antenna type, type of lead,
the antenna mounting location, and whether a booster
amplifier was used. Data were also collected on the signal
levels expected at the complaintant's location for televi­
sion signals delivered to the community, and on the lV
and CB signals delivered by the antenna system to the
television receiver's antenna terminals.

As regards the CB installation, descriptive data on the
transmitting system and its associated antenna tnstetta­
lion were collected for analysis purposes, In particula r, a
major effort was made to obtain accurate information on
the use of (illega l/ linear amplifiers by CB operators. To
encourage cooperation by CBers in this matter. the FCC
assured those operators whose stations were examined
that no action would be taken against them as a result of
the study findings. All transmitters and linear amplifiers
used at a given station were then tested to determine
emission characteristics.

Data were also compiled on the physical and electro­
magnetic environment in the area around the CB trans­
mitters and the television receiver installations. For ex­
ample, data were taken on the vertical and horizontal
distances between the CB station's antenna and the
complamtant'a television antenna. Attention was also given
to such factors as the type of home construction in the
area under study. and on the density of housing.

Finally, a nontechnical survey was taken in the neigh­
borhood around each CB station included in the study.
The information obtained was used to estimate the per­
centage of RFI complaints which are not reported to the
Commission. In all, interviews were conducted at seven
or eight households in the vicinity of each CB station
examined, with a total of 563 households interviewed dur­
ing the course of the survey.

Results
In analyzing the data collected, it was assumed that

the CB stations and households involved in the FCC study

28 • CO • f ebruary, 1978

on television interference are representative of stations
and households throughout the United States, Given this
assumption, the survey results suggest that in Fiscal Year
(FY) 1976, 4,000.000 individuals (or about 1.3 million
households) probably experienced television interference
which was related to the operation of an estimated 22,000
CB stations, Further, the number of individuals who ex­
perienced CB-related TVI in FY 1977 is estimated at
5,000,000 (1.5 mill ion households), while as many as
9,000.000 individuals (2.7 million households) will prob­
ably be affected during FY 1979.

For the stations examined, the FCC found that the
primary cause of lVl was inadequate suppression of har­
monic and spurious radiation at the CB transmitter . Then
too, it was found that even when antenna line harmonic
radiation was suppressed by 60 dB or more (the specified
value for new transmitters), harmonic radiation was still a
basic cause of lVt. Thus, the Commission concluded that
the present requirements lor the suppression of antenna
line harmonic radiation are inadequate.

In sum, antenna line or chassis harmonic radiation from
CB transmitters was a contributory factor in 55% of the
TVI cases investigated.

With respect to television receivers, the FCC observed
that front-end overload was the primary cause of 45% of
the TVI complaints investigated, However, in 80% of these
cases, a high-pass fil ter (Drake Model TV4300), installed
at the antenna terminals of the television receiver. was
found to eliminate or reduce signi ficantly the interference
produced by receiver overload. Based on these results.
the Commission concluded that if a greater, "unwanted"
signal rejection capability was incorpo rated in television
receivers at the time of manufacture, such actions would
eliminate more than one-thi rd of all CB-related TVI cases.

In the case of linear amplifiers. these devices were as­
sociated with about 45% of all CB-TVI . On the average,
the Commission found that these amplifiers had an aver­
age power output level of 120 watts: however, most CB
stations employing linear amplifiers also were found to
use high-gain antennas, thereby compounding the inter­
ference problem. If the use of linear amplifiers by CBers
was eliminated, the FCC estimates that 25% of all CB4TVI
problems would be resolved, with an add itional 20% of
such TVI problems being improved to the point where the
interference observed would probably not be objection­
able.

Implications of CB·TVI with Respect
to the Amateur Service

With the majority of all TVI cases-and, indeed, all AFI
cases-related to the operation of stations which use
frequencies assigned to the Citizens Band Radio Service,
Amateurs may ask why they should be concerned with
these problems. The answer, simply put, is that increased
regulation which is directed towards CBers, and which is
intended to reduce the incidence of CB-RFI problems.
affects Amateurs as well.

Because of CB-AFI, many communities now enforce
strict zoning laws which limit severely the height of an­
tenna towers. Further, CB-RFI has led state and local
governments to enact statutes which are being used to
fine CB and Amateur operators who disrupt a neighbor's
enjoyment of his or her home entertainment equipment.
True, these statutes apparently pre-empt federal laws
which govern the operation of radio stations, but the
Amateur-just as in the case of the CBer-has little choice
but to challenge the state and local statutes in court.

Even the design of future Amateur equipment could be
impacted because of CB-RFI. The FCC, for example, has

(Continued on page 76)



Just what is it you want to do? Do you need a computer or will
a calculator do? What kind of equipment will you need? What do
you have to know? Read on, and find out.

L[]r:lPUTER~•••
[][] Y[]U REfiLLY I\IfI~T []~E?

BY ROBERT L. STITES·

When viewing a beautiful panorama across farm
pasturetand. it is often easy to forget to watch
our footsteps. Too much time observing the path,
however, may allow us to miss the potential beauty
that surrounds us.

H as the time of the futu re arrived? During the past two
decades, books, movies and artic les have raised visions
of computer cont rolled everything-especially in the home.
We have begun to relish the day when each individual
mig ht have a computer at his command to perform those
tasks as may strike his fancy-from washing the dishes to
walk ing the dog.

Perhaps we must co ntinue to dream for a while longer,
but the thought of having one's own computer is now within
the grasp of the average ind ividual. Costs vary but are
comparable with those for quality hi-fi and amateur radi o
configu rations.

How Did /I Happen?
Computers as a hobby was a reality for only the most

serious individuals until early 1975 wit h the introduction of
the MITS computer kits. The introd uction of these kits has
resulted in a hobby market of considerable proport ions.
A large number 01 companies now market products aimed
specifical ly at the hcbbiest. An estimated three hundred
computer stores have opened across the nation. These
have been predominately independent operations providing
a focal point lor the hobbiest in their geographical area.

Several recent entries into the hobby computer market.
notably Heath . Radio Shack and Commodore have caused
considerable interest. These companies have a large,
establ ished merchandising base and have establ ished a
reputation with consumers for producing quality products.
Even large international corporations like Sears Roebuck
& Co. have considered entry into the small computer
market. Imagine the impact on the price and performance
when fi rms like Texas Instruments unveil their entries!

The availabil ity of this type of equipment is increasing
so rapid ly that the potential buyer often finds himself be-

°lkonix Inc., 13708 Smallwood Court, Chantilly. VA 22021

wildered by the options he is presented with . Ads abound
in the literature for the $1 9.95 " computer on a chip," $0
why should the buyer consider the $600.00 kit or even
worse, the " complete system for $1495.00?"

The answers can only be had by first defining the ob­
jectives of the individual. What does he or she want to
achieve with their com puter? What is best for one person
may not be best lor the next.

What Do I Do With II?
What is the purpose of your computer? Is it to be used

for a speci fic application or is its existence for fun and
experimentation , Most hcbblests are interested in the com­
puter itself, how it works and experimenting with a variety
of appllca tions-c-vlust for the fun of it. " On the other hand
some persons will have specific intentions for their tool­
the computer. These Persona l users (as opposed to nob­
blests) will generally be interested in units which are ready
to utili ze and easily adapted to their intended use.

While small 'Ready to Use' computers are available as
low as $600 ,00, it might be wise for personal users to con­
sider several alternati ves. If the appl icat ion is of the nu­
merical or "number crunch ing" variety, it might be well
to consider one 01 the programable calculators .

The evolution of the electro nic ca lculators has begun
to overlap some previously isolated definitions of "com­
puters." Consider for a moment a unit which has a nu­
meric keyboard, d isplay, optional 64 character printer!
plotter. plug in program mod ules, memory which may be
allocated to data andlor programs. indirec t addressing,
subrou tining. program editing, and the ab ility to record
programs on a magnetic medium. Sound like a computer?
The manutacturer 's l iterature says it is a calculator!

If the primary intent is for games perhaps considering
one of the new variety of TV games would be in order.
Actually buil t with a micro-computer. some of these units
have optional cassettes with new semi -intelligent games.

The personal user may find that pre-packaged applica ­
tion units may not truly serve his needs. If this is the case
then one of the " ready to use" or assembled general
purpose computers may provide the best solution. Some
personal users may even want to try building one of the
numerous kits on the market.
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Kits are available from a number of sources for both
computers and peripherals. Many will offer the hobbiest
substantial savings over assembled units. This is true
primarily because most kit builders place no dollar value
on their time-it is truly " free time." If a person has no
experience with digital electronics they should consider
the availabili ty of assistance should they encounter prob­
lems. This may be from a friend, computer club. or pos­
sibly a local computer store. Due to the complex nature
of a computer, locating and correcting problems can be­
come very time consuming and frustrating even for those
with substantial experience in the field.

Learning About Computers
Many people have purchased computer kits with the

idea that they can "learn about computers." Unfortunately
for most, building a kit does lillie more than reinforce
soldering skills and test their ability and stamina in follow ­
ing instructions. The amount learned is generally a func ­
tion of the numbe r of mistakes that the builder must cor­
rect and the clarity of the vendors troubleshooting guide.
This is not to say than an individual can not "learn" by
building a kit. It depends on the individual. his attitude,
background , AND the kit involved.

Most people want to " hurry up" and complete the kit.
They are not will ing to ded icate the additional time neces­
sary to learn as they go . For those ind ividuals who do
want to learn while build ing but lind it diff icult to pace
themselves it would be wise 10 consider one of the kits
marketed as " educational," " learning development," or
"tutorial." These kits tend to be priced a little higher as a
result of Ihe cost of developing com plete educational
documentation. These educat ional packages sometimes
cannot be expanded to full systems but will still be a wise
investment for many people.

Ready To Use Systems
Several ready to use systems are available starting from

$600.00, This price includes a microcomputer with key­
board, video display and cassette recorder. Decisions to
market assembled units have been based in part on the
experiences of companies who have entered and since
withdrawn from the kit market. Many of these manufac­
turers have found that the average kit builder is not very
adept at trouble shooting digital logic, Documentation
which will enable the individual with tittle or no knowledge
of digital electronics to detect and correct problems is
difficult to write. The cost of producing this type of docu­
mentation lor a product with a quest ionable Iile cycle is
often prohibitive. The units are not generally lower in
capabili ty. With mass production and merchandising re­
sponsible for the lower cost. this type of system can even
offer the hobbiest substant ial advantages. It is reasonable
to assume that these types of units will become more
prevalent in the future.

You Pay For What You Get
A wide variety of computers. memory, and peripherals

are available to the hobbiest. A few years ago it was rela ­
tively easy to distinguish between minicomputers and mi­
crocomputers based upon speed, size, instructions, flex­
ibility, and cost . Today however the two as classes have
actually begun to overlap in many areas. Some "mini ­
computers" actually use micros in one form or another.

Many people will find that the initial investment is only
the tip of the iceberg. It is important to carefully jUdge
the potential requirements for add itional memory, periph­
erals and interfacing. The costs associated with these
items can easily double or triple (and often times more)
initial investments.
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Most potential hobbiests are ultimately interes ted in
establishing a complete system (i.e. one with some pro­
cessing capabi lity, memory and some means of commu­
nicating with the system). The process of building such a
system might be compared to configuring a good stereo
system. While an advertisement might suggest that you
can purchase a "complete computer for under $400.00,"
what you actually receive may only be the heart of a
complete system. These units may contain " microproces­
sor, i/o, and memory," and yet do not constitute a com­
plete system. Buying such a unit might be analagous to
purchasing a stereo ' amplifier without speakers or tuner.
The unit may have ptugs for a variety of inputs such as
tuner, tape deck. or turntable but without such devices
the amp may not be of much use.

Software
Software available to the hobblest runs the full spec­

trum from operating systems and language processors
to applications packages. The amount available varies
widely from manufacturer to manufacturer. Some units
have absolutely no software available requi ring that pro­
grams be entered by hand, one machine instruction at a
time. This may not sound too serious until you consider
that many programs will require thousands of instructions.
Most systems, however, have a limited amount of soft ­
ware available in each ot the three areas .

Many of the units will include a resident form of an
operating system. These will typically include a small
number of commands for editing, debugging and execut­
ing programs. File structured types of operating systems
are few and generally avai lable only on the more expen­
sive systems. Assemblers with various capabilities are
available for most hobby computers. The most popular
and certainly most universal programming language avail­
able to hobbtests is BASIC, An easily learned language,
BASIC is used by most hobbiests for writing and exchang­
ing software. BASIC is usually offered in a form which is
standard only to the unit with which it was purchased,
Slight variations occur from system to system.

Application packages are available for some systems,
however most are still relegated to the demo and game
variety.

Software development has been foun d to be extremely
expensive for most manufacturers. It has been difficult for
most vendors 10 recover their investments. Some are now
hoping to recapture their costs thru larger volume, lower
cost sales. The success of this approach is questionable
since many hobbiests will stiU bootleg software regardless
of the restrictions originally placed upon the package. If
hobbiests continue this practice then the respons ibility for
software development will remain in the hands of the hob­
blest himself. If a vendor fmos he is unable to recover his
costs or make a profit he will discontinue his efforts on
beha lf of this market.

What Do I Do With /I?
While uses for the personal or hobby computer have

been categorized. relatively few specific applications have
been identified and implemented. Suggestions such as
education, personal finances. games and small business
payroll abound. The possibilities are certainly limited only
by one's imagination. BUT . . . most individuals have some
finite l imits of time and funds available for their hobby.

Most of the original and many 01 the current applications
are games. These have increased in complexity as users
became more sophisticated and equipment more readily
availab le. Some systems have been used for message and
logging centers for home and amateur radio stations.

(Continued on page 76)



Part'" of this engrossing series deals with the
demodulator and its function and concludes with
construction details for building your own.

AN RTTY PRIMER

Part III
BY IRWIN SCHWARTZ· , K2VGU

A n ATTY signal is distinguished in that it is two very
rapid ly changing frequenc ies sepa rated by a small number
of Hertz (usually' 70). The function of a demodulator is to
process these two discrete frequencies into d .c. pulses
which wil l subsequently activate the selector magnets in
the teleprinter.

meters in the order of 200 kHz) and, as a collateral un­
desirabili ty, the TU would react to every signal in that
spectrum. It would therefore be quite ineffective for a TU
to respond to AnY signals at their original transmitted
frequencies.

At point (2) the r.t. signal has been mixed down to some

RF stage

Fig. 1-Block diagram of a receiver
showing three possible points from

which to feed a demodulator .
RF stage

Fig. 3-Feeding a TU from the
i.I . Stage of a receiver.

111

M ixer IF stage
121

Mixer
Audio
stage

Speaker

(31 ..Q
M i~er IF stage '"455KHz :t170Hz

Local
oscillator

BFO Loca l
osci llato r

If the signal path through a receiver is traced , it can
be seen that there are several sources from which an
ATTY signal can be fed into a TU.

Referr ing to fig. 1 consider the RTTY signal character­
istics at each of the following three points: (1) after the
r.f. stage, (2) after the l.t. stage, and (3j after the audio
stage.

intermediate frequency (in many receivers, 455 kHz), If
this were the feedpoint the recei ver wou ld look as in fig.
3. This system is in use - some surplus gear use it ­
but it presents inherent design problems which are not
so easily overcome.

Thus, point (3) remains from which to feed the TU. At
this point the i.f. signal has been mixed down again, this
time to audio frequency, at which the receiver issues
tones of 2125 Hz and 2295 Hz. The broad bandwidth
problem of d. injection is avoided as are the design
difficulties of i.l. injection.

In order 10 optimize the pertormance of a converter,

Rf stage

Fig. 2-Feeding a TU from the
d . Stage of a receiver.

Receiver
audio
input

Fig. 4- Blocl< d iagram of an RTTY
demodulator.
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If the AnY signal is fed into the converter from point
(1), the signal source is effectively a truncated receiver
as illustrated in fig, 2. This receiver has only an r.f. stage.
If fed from here the TU must respond to two r.t. frequencies
170 Hertz apart. This is not easy to accomplish: for if such
were the requirement, the TU's overall domain of response
(its bandwidlh) would have to be made very broad (on 20

1 ' 260 65th St ., Brooklyn. N.Y. 11220
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Fig. 5-Parallel-tuned
L-C circuit used as a
fre quency d isc r imi-

naror.

Fig. 9-Notch IiJrer
response curve.
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Fig . 11-Simple diode limiter.
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Here, L1 is a coupling link. Its only function is to intro­
duce the signal into the discriminator. L2.\ resonates with
C1 at 2125 Hz; LIn resonates with C, at 2295 Hz. When a
mark is received, the lower tuned circuit resonates and
the positive half of the sinusoidal input signal voltage is
conducted through diode D2, the negative half being clip­
ped by 0 2'S one-way conduction property. When a space
is rece ived, the upper tuned circuit resonates and the
negative hal f 01 the sinusoidal input signal vol tage is con­
ducted through diode 01, the positive half being clipped by
OI'S one way conduction property.

Thus the end result of AnY frequency discrimination
in the example is that mark tones produce a peak positive
output voltage and space tones produce a peak negative
output voltage.

The Input Bandpass Filter
To further contribute to the guarantee that only the

desired mark and space tones are processed by the TU, an
input bandpass filter is often used ahead of the discrim­
inator. The bandpass filter allows the passage of signals
within desired frequency limits and rejects (or attenuates)

v V
I.- 5".. -\....c M.' -l.- 5".. --I

2125- 2295- 2125-

Fig. f O-RTTY signal as a frequency modulated signal.

an L-C circui t is related to the values of L and C by f. =

2o::'~LC ' where L is the inductance in Henries and C is
the capacitance in Farads. Two such tuned circuits are
required for an ATTY discriminator - one which reson­
ates at 2125 Hz and one which resonates at 2295 Hz.

However, it IS undesi rable for the resonance output
voltages of the two ci rcuits to be the same. For if such
were the case the teleprinte r could not disinguish be­
tween a mark and a space. Some method 0 1 maximizing
both voltages while maintaining a ctfterentration between
them is necessary. The simplest (and a very common)
solution is to maximize one (say mark) as a positive volt­
age and maximize the other (space) as a negative voltage.

This is accomplished by use of the unidirectional con­
ducting property of diodes. See fig. 6.

vv
- v (spacef

+v (mark)

po /\ ..... '-'

r' ,",. . ,

c,

0,

Fig . 7-lnpu t band­
pass t itter character­

istics.

c,

""H'

~ _~~ ; _ ~J~,~~,=r:::;-----7
,

L, ,

I :

./

v

Fig. 6--A simple d iode discriminator maximizing positive
voltage for Mark and maximiz ing negative voltage for

Space.

The output voltaqe of this circui t is a funct ion of the
input signal frequency. Maximum output vol tage is realized
when the input signal frequency is equal to the resonant
frequency of the L·C circuit. The resonant frequency t, of

,

Fig. 8......Schematic diagram of a RTTY input bandpass
filter . The broken lines show the pa ths of the undesired
signals, i.e., High-Z through L1 -C1 and Low-Z through

L2·C2.

it must be guaranteed that the two prescr ibed audio tones
and nothing else pass through the demodulator. Each
stage of the TU contributes to that end.

Figure 4 is a block diagram of a demodulator which
maximizes the possibility of processing the desired audio
tones only. It should be pointed out that this demodulator
contains complexities not always necessary for satis­
factory reception.

The stages will not be discussed in the order they
appear in the diagram since their interrelationships and
functions can be seen more clearly if they are studied
in a somewhat inside-out order.

Input

V'\ 1'\IV V Ll

The Discriminator
For this stage and for the remainder of the article it wil l

be assumed that narrow (170 Hz) shift is used where the
low tone (space) is 2125 Hz and the high tone (mark) is
2295 Hz.

A frequency discriminator IS a circuit whose output
voltage is dependent on the frequency of the input signal.
The simplest type of discriminator is a parallel tuned L-C
circuit. See fig, 5.
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Fig. 19-A switching transistor as an open circuit.
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The mark pulse contains more cycles of wave than the
space pulse per unit time - 170 more. This means that
in one second the mark tone will move up and down
2295 limes and the space tone will move up and down
2125 times.

This f. m. signal behaves as any other f.m. signal. for
exam ple. as t.rn. broadcast radio or 2 meter f.m. One of
the advantages of FSK is that it is t.m. The (f.m.) receiver.
i.e., the demodulator. will "capture" tnc strongest signal
on the frequency and reject all others. Good l.m. is OAM­
free. However, it can also be signal -free jf the receiver
captures noise which happens to be stronger than the
desired sign al. In that case, the signal is lost. F.m. (tsk
ATTY) reception works only if the signal is stronger than
the noise. The bandpass Iiller takes care of a greater part
of the noise; if the input bandwidth is decreased. the
signal-to-noise ratio is correspondingly improved. The
limiter/ amplifier lakes care of the siqnal.

Figure 11 shows a simple diode limiter ci rcui t. As the
amplitude of the input signal increases, the negative peak
of the output signal cannot rise beyond the d .c. bias volt­
age on 0 1 and the signal is clipped below. See fig. 12.
Similarly, as the amplitude of the input signal increases.

Fig. 1B-Simple detector circuit.

Fig. 17-Changing an a.c. waveform (voltage) to a d.c.
waveform (voltage) through the process of detection.

The LimiterI Amplifier
If the incoming audio signal level from the receiver

output is above a predetermined level the signal is limited
(or attenuated or clipped); if the output signal of the
receiver is too weak it is amplified. In this way constant
and equal voltage levels fo r mark anc space are main­
tained .

. To make the function and operation of the limiter/ am­
plifier more lucid. it would be wise to digress a bit and
discuss the nature of I.m. signals.

AnY transmission is a form of frecuency modulation.
This can be illustrated with the aid of fig. 10. Notice that
the amplitude (height) of the signal wave remai ns con­
stant. II, in fact, the amplitude varied the signal would
be amplitude modulated , or a.m.

Fig. 16-Basic op­
erationa l amplifier

circuit.

Fig. 13-Clipping effec t 0102.

Fig. 14- lnput signal waveform.

Fig . 1S- 0 utput signal waveform.
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There are several types of bandpass filter ci rcuits; how­
ever, they work on essentiall y the same princip le, Con­
sider fig, B. Both L1 - C, and L, - CJ are designed to
resonate on 2210 Hz (the center frequency of 2125 Hz
and 2295 Hz). The idea is that desired frequencies within
the bandpass (2000 Hz to 2500 Hz) will travel through the
filter without being affected; but the unwanted signals,
that is, sig nals whose frequencies lie outside the band-

Just one more word about signal fil teri ng. If your mental
machine is working overt ime you may have asked: What
about attenua ting signal frequencies between 2125 Hz
and 2295 Hz? It can be done - with a device called a
notch ttnet, The notch filter's response is such that all
frequencies below 2295 Hz and above 2125 Hz are at­
tenuated. See fig. 9.

pass, will meet high series impedance through L,-C1 and
a low parallel shunt impedance through LJ-Cl (to ground)
and thus be attenuated. In this way the door is closed
somewhat to signals which might interfere with the desired
ones.

signals outside these limits. If the range of frequencies
entering the discriminator is limited to, say, between 2000
Hz and 2500 Hz, the 2125 Hz and the 2295 Hz tones will
pass and mostly all other signals will be rejected or, at
least to a large extent, eliminated.

Figure 7 shows a picture of what is requi red. The fi lter
whose response is shown will pass 21 25 Hz and 2295 Hz
and reject or sharply attenuate all frequencies beyond the
limits of 2000 Hz and 2500 Hz. This filter response looks
very similar 10 the receiver bandpass filler response in the
previous article. In fact, they are quite alike.

1/\
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Fig. 2D--A swi tching transistor as a closed circuit.

Fig. 23-lIfusrra tion
of a toroid.

SecondaryPrimary

Thus the detector stage completes the basic demodu­
lator function of chang ing the incoming ATTY tones into
d.c. pulses.

Front view of the K2VG U constructed demodulator.

at the process of rectification can be made with reference
to fig. 18.

The input signal is a varying voltage, first going positive.
then going negative; repealing the process again and
again in a short time interval (for a mark tone. 2295 times
in one second).

When the injected signal is positive-going at point A
(relative to point S) conduction occurs through the diode
and the upper half of the input waveform is reproduced at
the output. When point A is negative with respect to point
S, no conduction occurs. thereby clipping the lower half
of the input waveform. The resultant voltage thus produced
atthe output is positive d.c.

It might be noted that the function of the capacitor is to
hold the peak positive voltage value (by charging) until
the next positive pulse arrives.

Emine- .ecuectce curreol flows

L-~To loop

Fig. 21-Simpfified
To keyer circuit.
10'"

To
loopD,

D,

From >--1
detector

Positive bias >---- ---H't

the positive peak of the output signal cannot exceed the
d.c. bias vottaqe on 0 1 and the signal is clipped above.
See fig. 13.

The combined effect of 0 1 and 0, is to clip both the
top and bottom peaks of the input signal. If fig. 14 is the
input signal wave form. then fig. 15 is the clipped output
signal waveform.

The result is that an incoming RnY signal is clipped
to a constant amplitude if it is at too high an amplitude
level when it enters the limiter.

On the other hand, if the input signal is too weak. the
signal is amplified to the predetermined level. This result
can be achieved by any of several amplification tech­
niques, the most popular now being use of the Ubiquitous
operational amplifier (op-amp).

Figure 16 shows a basic op-amp circuit. R. is called the
input resistance; Ar is called the feedback resistance. The
output voltage can be kept at a cons tant level by assign­
ing the values of A, and A. according to the prescription

R,
VO U 1 = Vi ,, - -R,.
The Detector

The de/ector is the stage of the converter which changes
the audio tones into o.c. pulses. The two RTTY audio tones
are fed into the detector at frequencies of 2125 Hz and
2295 Hz. The input signal type is e.c.: the output signal
type is d.c. See fig. 17.

The detector works on the same principle as any diode
rectifier. In most detectors, use is made of the one-way
conductivity property of solid-state diodes. A closer look
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Fig. 22-$chematic diagram of the demodufator.
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Fig. 27-Schematic
dia g ram 01 the

modified toroid.

Interior view showing the two toro ias and the point to
po int wiring that is done on perf board.

Demodulator Construction
The demodulator described in this artic le (fig. 22) is an

adaptation of one previously pubttsneo. ' Construction is
qui te simple and the components are easily obtained. The
only parts of the demodulator which may require special
attention are the torotds. The ones used in this project
are surplus 88 mH toroids. They can be bought very
cheaply (about 70 cen ts each) from various supplie rs who
advertise in the amateur radio magazines.

' The Teleprinter Handbook (An RSGB Publicat ion), The
Garden City Press, ltd.• Letchworth. Hertfordshire SG6
1JS. Great Britain, 1973. p. 5.11.

emrtler and collector; thus opening the loop. Therefore,
the selector magnets are activated or not by posi tive
pulses or negative pulses. respectively.

The potentiometer is used to balance the positive and
negative pulses.

11 should be pointed out that the keyer transistor must
be a "heavy duty" type, having to key vol tages upwards
of 170 vol ts at 60 mA (more than 10 watts).

This com pletes the detailed functional descri ption of
the stages of a basic demodulator. The discussion is by
no means comprehensive. In fact, in order to aid in the
un~ersta nd ing. of the various stages' operation, the clr­
cuttry was deliberately pared to the barest essentials. A
few of the circuits as presented would not perfo rm well in
practical use. Their simplification was an instructional
device. not a plan fo r construction.

Fig. 26-Adding the co upling
link to the toroid,

Fig . 25-$chematic diagram of
an 88 mH toroid .

Fig . 24-Wiring a toroid . The induc­
tance between points A and B is

88 mn.

Or igina l winding

Center tap~

5--- o c 88mH

I
L---<>-"

B

A

Added
winding

A B

c

c.o,~S
tap ?3

The base of a transistor acts as a valve of sorts to curren t
flow from the emitter to the collector of a transistor (very
much like the grid 's relationship to the cathode and the
plate of a vacuum tube), If the base is biased at or beyond
cutoff. no current will flow from the emitter to the col­
lector and the transistor acts ettecivelv as an open ci rcui t.
See fig, 19.

A transist or is chosen whose cutoff bias corresponds
to the voltage of a space pu lse. When a space pulse feeds
the base , the emitter-collecto r circuit is open, no current
flows and the loop circuit remains open. On the other
hand , if the base is led with a mark pulse (a positive bias) .
ermtter-coltector conduction occurs, current flows through
the trans istor and the loop circuit is closed . See fig. 20.

Mark and space pulses reach the keyer transistor
through diodes. See fig. 21. On positive pulses current
flows through 0, only and keys the transisto r so that the
loop circui t is closed. On negative pulses current flows
through OJ imposing cutott (or beyond-cutoff ) bias of the
base, thereby preventing a closed ci rcuit between the

The Keyer
The keyer stage of a TU is a switching device. alternate­

ly turn ing the loop supply current 10 the selector magnets
on and off . As was pointed out in the previous article, the
kever acts as a single pole-single throw switch. The re­
quired switching conditions are (1) loop current flow for
a ma rk (swi tch on) and (2) no loop current flow fo r a
space (switch ottv. There are several ways of turn ing the
loop current on and off . among them being use of a l ube,
use of a relay, and use of a transis tor. This discussion
wi ll consider transistor switching,
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Fig . 28-Power supply for the demodulator.

A toroid is simply a transformer wound on a doughnut­
shaped (toroidal) iron core. There are two windings, one
on each hall of the core. See fig. 23.

One half (either one) is the primary and the remaining
half is the secondary. If one side of the primary winding
is connected to one side of the secondary winding the
inductance between the two remaining leads approximates
88 ml-i .

Refer to fig. 24. Here one side of the primary has been
joined to one side of the secondary, forming a pigtail at
point C. This pigtail is called the center-tap of the toroid .
The inductance, then, between pomts A and B is 88 rnl-l

Shielded cable

AudiO Irom receiver {4UI

Demodulator

A B

To printer loop
'---~1170v.d.c.• 6OmA)

additional winding. You must supply them. One toroid
needs four turns; the other, rune turns. The function of
these windings is 10 couple the receiver audio output to
the converter.

The additional wire (transformer wi re or wire taken from
another toroid can be used-but make sure the wire is
laminated) must be wound in the same direction as the
windi ngs on the toroid. The finished modified toreros
should look like fig. 26.

Schematically. the toreros are now represented by fig. 27.
The final result is a transformer whose primary is the

added winding and whose center-tapped secondary is the
original toroid.

The demodulator can be constructed on a piece of perf­
board using point-to-point wiring. The photographs illus­
trate a possible arrangement of components. However,
parts layout is not c ritical. My demodulator was built into
a 2¥t x 6 x 4 inch box.

The TU needs a plus 9 volt d.c. and a minus 9 volt o.c.
power supply. Fig. 28 shows one that can be used: or. if
available, power can be drawn from an existing piece of
equipment.

}---? To loop

_ .:<: 3'
25......

-------~) To loop
Fig . 3D - Adjusting
the l oop c u r r en t.
The meter is 0- 100

rn A.

Fig . 29-lnstalfation of the demodulator.

NOTE :

Plug A and plO\1 8 must~ insul&led from the dwmi$.

Figure 25 shows a schematic d iagram of fig , 24.
The wire used to wind a toroid is laminated and thus

insulated. Before making any solder connections to the
toroid it will be necessary 10 scrape them clean of the
laminate. This can be done with the edge of a small knife.

Each of the roroios in the demodulator will require an

The demodulator is shown lor a size comparison with a
pack of cigarettes.

Installation of the unit is quite simple. The audio output
(4 ohms) of the receiver is fed into the TU via shielded
cable. The "to printer" leads tie mto the loop supply of
of the teleprinter. See fig. 29.

The potentiometer is used to adjust current from the
loop supply. To get an accurate current draw put a a to
100 rna ammeter in series with the loop supply. Refer to
fig. 30.

Start the current adjustment at the center of excursion
of the pot to avoid transistor burnout.

The converter is sensitive to 170 Hz shi ft only. Tune
across a signal unti l both the mark and space neon lamps
flicker with equal brilliance. The teleprinter should react.
Tuning must be done very slowly.

The o.p.d.t. switch is a "normal-reverse" switch . II
allows copy of either low tone for space and high tone
for mark (normal) or low tone for mark and high tone for
space (reverse). Most stations send "right-side up"
(normal). Some stations, through design or oversight,
send " upside-down" (reverse). If copy is garbled, try
flipping the switch.

My thanks to Harlan Kramer, WA2HPS, for the fine
photograp hy.

The next article will describe various teleprinters avail­
able to amateurs and will discuss the mechanics of tele­
printer operation.

(To Be Continued)
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Here's a closer look a' one of 'he mos' sough' after receivers
'oday. Bill Orr 'akes us down Memory Lane and back again
as we refurbish and use 'he famous SW-3 receiver.

The National SW-3
Receiver: Revisited

BY WILLIAM I. ORR· . W6SAI

Inthe Ju ly, 1971 issue of CO magazine I wrote a short
article about the Nanonat SW-3 regenerative receiver' ,
Undoubtedly the story struck a responsive chord as I was
inundated with mail from SW-3 owners and amateurs
hunting lor an SW-3 for thei r collection (fig. 1). The in-

· 48 Campbell lane. Menlo Park, CA 94025
'Orr. " The Year is 1931. National Radio Introd uces the SW­
3 All -Wave Receiver" , CO. July, 1971 , pp. 34-38.

teres t was heart-warming and it is encouraging 10 see so
many amateurs taking an active inte rest in their heritage
and showing a curiosity about some of the marvelous
equipment thaI was manufactured for amateurs during tre
"Golden Years" of amateur radio.

A side effect of the story of the SW-3 was thaI the
market value of a good SW-3 rece iver with coils and
power supply sho t from a range of approximately thirty­
five dollars to well over one hundred dollars in a period

Fig. 1- .The popular SW-3 receiver by National Co. This three tube, pre-wa r beauty is today's hot collec tor's item.
Using plug·in co ils, the $W·3 covered alf frequencies between 30 MHz and 90 kHz. Panel controls (left to right)
are : R-f trim, tuning and regeneration. Befow the main tuning dial is the horizontally mounted r-f gain contrOl, cali-

brated in signal strength units. Receiver required external power supply.
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SW-3 Coil Chart
Version 2, As above, but with 36, 36. 37 tubes and B-
plus switch for mobile operation Used " 10-20" series

General Coverage coils.

Universal Model Model
Version 3. Used 30, 30. 32 lubes (1 .4 volts d.c.). Used
"1 0-20" series coils.

Range (kHz) Model 3 2 1 SW-3 Modell!:
90~160 42 72 22 Used 58, 58, 56 (2.5 volt) or 6Ce. 6Ce, 76 (6.3 volt)
150-220 41 71 21 tubes interchangeably. Used "60-70" series coils .
190-280 40 70 20 SW-3 Model III : ("Universal Model")

250-390 39 69 19 Used 6J7, 6J7, 6C5 (6.3 va ll) o r 1N5, 1N5, 1A5 (1.4 volt)

320-650 38 68 18 tubes interchangeably. Used "30 ~40" series coils.

(purple) Within these broad classif ications there seem 10 exist
many receivers which exhibit small differences. There's

500~900 37 67 17 a " Marine" model thai has togg le switches on the panel
(yellow) for filament control and standby. And I've seen SW-3s that

690·1500 36 66 16 have side handles, apparently put on at the factory . And,
(orange) of course , many owners of SW-3s in the past have modified

1500·2700 35 65 15 or otherwise "butchered" their receive rs. Many SW-3s
(blue) were made into preselectors and some even served as the

2500-4500 34 64 14 front-end for home-made supe rhet receivers. So it is wise

(green) to examine the SW-3 before you purchase it or you may

4200·8000 33 63 13 be in for an unpleasant surprise.

(white)
Receiver Coils7000·12000 32 62 12

(red) A major prob lem facing today's owner of an SW-3 is a
12000-21000 31 61 11 dearth of plug -in coils. An SW-3 without coils is l ike a

(black) ship without sails. And it is difficu lt to wind your own coils

19000-35000 30 60 10 as the SW-3 coil forms and sockets have an odd-ba ll pin

(b rown) spacing that matches nothing else!
As the years have passed , coi ls have been lost or re-

Fig. 2-Cail data fo r the SW·3 receivers. wound for other purposes and it is a rare receiver that has
a full set of coils (fig. 2). In tact, many SW-3s never had a
full set of co ils, for what 1930 amateur had the pocket

of weeks, and the price is still go ing up! money to buy coi ls at $3.00 a set?
Ah, well, they don 't make 'em anymore and that' s the Classified ads and flea markets can often turn up a

way the Free Enterprise system works, I gues s. In any few coils, but Murphy's Law is still valid and the coils you
event. in response to many inquiries, here's some ad- find may not be the proper ones for your type of rece iver,
ditional information about the SW-3 and its many varia- as outlined in the chart , What to do then?
tlons.

Moditying the SW-3 Coils
SW-3 Variations It is possible to modify available coils to fit your rece iver

As explained in my first article, there are three basic in many cases , The main differences between the various
models of the SW-3, with three different versions of Model coil sets are the inductance of the primary and feedback
I. In a few words, this is the sto ry: (tickler) windings. The olde r, Model I receivers used low-
$W-3 Model I: transconductance tubes which requ ired a detector coi l

Version 1. Uses 35, 35, 27 tubes and color coded co ils. having a high degree of feedback and a large number of
Later co ils for this receiver we re identified as the " 10- turns in the tickler coil to make oscillation possible for
20" series. code reception, Hence, the colo r coded (or so-called

10-20) series coils have more feedback turns than the
- other coil sets. The feedbac k winding, by the way, is the

SW-3 Coil Chart winding wound in a slot at the bottom end of the coil.

Bandspread The "60-70" series coils have less turns on the feedback
winding, and the "30-40" series of coils have sl ightly Jess

Universal Model Model turns than the "60 -70" series coils ,
Band Model 3 2 1 There's a small di fference in the plate (primary) wind ing,

160 30A 60A lOA too, but that is too much bother to adjust Besides. I can

(b row n)
notice no difference between any of the coil sets when the
feedback winding is properly adjusted.

80 34A 64A 14A It is easy to check a set of coils in your rece iver, If the
(green) feedback winding is correct, the regenerative detector will

40 33A 63A 13A go into oscillation when the regenerative potent iometer is
(white ) set at, or near, mid-position when the r.f. resonator con-

20 31A 61A l1 A trot has been peaked fa' maximum background noise.

(black) Of cou rse, the point of regene ration also depends upon

10 30A 60A I DA
the plate voltage applied to the receiver, and there's a lot
of leeway in regeneration adjustment by merely changing

(brown) the plate voltage from 90 to 150, or perhaps down to 120
valls.

Fig. 3- Bandspread co if data for the SW-3 receivers. In any event, the tic kler coils can be easily rewound,
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Fig. 4-The e-o model of the SW-3 using 6.3 volt or 2.5 volt glass tubes. This early version of the Modell/receiver
has the r-t gain control wired as a potentiometer in the antenna circuit. Later models shift ed the control to the

cathode circuit of the r·f tube so that the opera ting bias could be increased. dropping the stage ga in .
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Fig. 5- Circuit of the Model f, version 2 receiver designed for mobile operation or battery operation . Same gen­
eral circuit as shown in Figure 4 except for ' addition of a B-plus p ower switch and the omission of the bleeder

res-ister tor the f- f stage screen supply. A 5-prong power plug is used with this receiver .
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Fig . 6-lnterior connections of the "interstage coupler",
$-10 1.

adding or subtracting a turn at a time 10 provide the proper
control settings. A word of warning, however: if you don't
want to ruin the resale value of your SW-3. rewind the
coils with the same type of wire that was originally on the
coil. (Editor's note: Ho. he. Try and find green silk covered
wire these days!)

The Bandspread Coils
In addition to the general coverage co ils summarized in

fig. 2. there exist bandspread coils for the various amateur
bands fig. 3. The same remarks concerning the tickler coil
may be applied to the banospread coils Remember, no
matter which coils you modify, make the modification to
both coils, as they are intended to be interchangeable in
the detector and r.f. stages of the receiver.

A schematic of the banospread arrangement is shown
in the drawing. You can adjust the exact tuning range of
the receiver by means of the variable mica capacitor on
the detector coil. And please note that the banospreao
coils are unique in that you cannot switch detector and
r-I coils back and forth . The detector coil is the one with
the mica padding capacitor atop it.

The Long Wave Coils
Fig, 1 shows that coils exist that permit operation of the

SW-3 as low as 90 kc (pardon, 90 kHz, that is), These
coils are rare bi rds indeed, and much prized by collectors
-especially the coils that cover the 600 meter maritime
range. Old time rs like to sit and copy ship traffic, for some
unknown reason, it seems, Anyhow, the "long wave" coils
are a little more cranky, and some of them won't work at
all in Model I receivers. The reason? See Figures 4 and 5,
In order to sustain oscillation at the very low frequencies,
an additional d. choke must be placed in the plate circuit
of the detector tube. If this choke (L.) is missing (as it is
in early production sets), the detector refuses to oscillate
much below 500 kHz. Later production receivers incorpo­
rated two d . chokes in senes and effectively solved this
problem.

Even so, alter adding the r.t. choke and lrddling with the
tickler winding of the detector coil, on occasion I have
been completely frustrated trying to make a particular
SW-3 perform properly with a set of low frequency coils
not matched to the receiver. And the coils are wound in
such fashion that modification 01 the other windings is
very difficult. So beware! Some low frequency coils may
not work in some receivers!

Take the SW-3 Apart?
Why not? Some of them are incredibl y dirty and should

be tho roughly cleaned before operation is accompl ished.
Outside, the black crac kle finish can be cleaned by
scrubbing is vigorously with a rough towel dunked in a
warm solution of tri-sodium phosphate (TSP at your
friendly hardware store). And you can tell if a previous

40 • cQ • Februory, 1978

owner was a ciga rette or c igar smoker. You 'll get a sticky,
yellow guck off the receiver chassis that smells like a
dead ashtray after a New Year's party.

Once the outside is reasonably clean, you are ready to
lake the receiver apart. These are the steps:

1- Remove the bottom plate and the four sheet metal
screws on the sides of the receiver. Remove the lid
and back plate.

2- Remove the two trent sheet metal screws. Remove
the two knobs at the sides of the front panel. Re­
move the lock nuts on the regeneration potentiom­
eter and the antenna resonating capacitor. Loosen
the set screw for the tuning shaft under the center
cap on the dial.

3- Inside the receiver, unsolder the two ground lugs on
each internal shield. The lugs lie on each side of
the tuning capacitor.

4- Unscrew the three tiny nuts that hold the dial in
place.

You can now slide the chassis out of the cabi net. first
making sure the dial light is removed from the panel clip.
The chassis and interior of the cabine t can now be clea ned
with the TSP solution and the rough towel.

Want to remove the dail to clean the rotary disc? You
can do it now. The dial comes apart if you take off the
knob. You'll see that the dial assembly is held together by
means of a locking pin on the dial drive shaft. If you re-
move that. easy! Watch out! There is a pin-
spring-bushing assembly at this point. Study it before
you pull the pin. Everything is under tension.

When I took my dial apart the first time I pulled the pin
out of the shaft with a long-nose pliers. There was a
loud twang. The spring and bushing flew out. A nearby
window was conveniently open. I watched with open-eyed
horror as spring and bushing flew out the window into the
yard. It took a good 15 minutes of painstaking search to
lind the spring and bushing. In fact an ant was already
hauling the bushing off to feed it to its offspring!

Keep track of all loose hardware! Once everything is in
ship-shape you can reverse the process and reassemble
the receiver. Oh. yes! Notice that the condenser drive
shaft of the dial has a phenolic insert and the dial is
electrically insulated from the tuning condenser shaft. This
is done to reduce dial noise, which can show up when
two ground returns exist in the tuni ng system. Don't loose
this bushing.

While you are at it, you might as well check out the
interstage coupler in the tin can at the back of the receiver
(fig. 6.) Use an ohmmeter for this. In fact, it is a good idea
to measure this unit before you buy an SW-3. If the primary
choke (L.) is open, you have a problem, as they ain't
making replacement parts anymore!

Receiver Overload
Back in the Golden Years 01 amateur radio most ama­

teurs ran inputs of 10 to 100 watts, with the majority 01
signals running at the 50 wall level. The " California Kilo­
waft" was not unknown, 10 be sure, but it was a very sub ­
dued beast

Today's electronic environment does not suit the SW-3
well. A repeneranve detector is very susceptible to over­
load and the overload capability and strong signal rejec­
tion of the SW-3 are poor com pared to tooay's modern
receiver , The worst thing you can do to your SW-3 is to
hook it on to your beam antenna. The receiver wilt choke
on the strong signa ls of 1978.

A good antenna for the SW-3 consists simply of about
20 to 30 feet of wire, high and in the clear. Use a good

(Cont inued on page 75)



CO World-Wide WPX/SSB Contest All-Time Records
By BERNIE WELCH, WBIMZ, Director , CO WPX Contest

The contest is held each year on the last full weekend of March. The AII·Time Rec ords will be up-dated and pub-
ttebed annually. The method of computing final scores changed several times since 1957.
Data following the calls listed below is: year of operation, total score , and number of prefix multipliers.

WORLO RECORD HOLDERS
Single Operator

1.8 XJ3FFA ('76) ................... .31,416 77 AB PJ9JR ('70) ........... ........ 2.972.826 317
3.5 YY4YC (' 76) ................... .739.468 223

Multi-Operator Single Xmlr7.0 CT4AT ('77) . ...... ............ 1,212,070 305
14 PJ9JR ('71) ................... 2,385,192 348 4J9B ('77) ......................... 5,201,056 434

21 W3AU ('71) ................... 1,435,230 333 Multi-Operator Multi-Xmtr
28 KG6AOY ('70) ......... ........ 1,096.275 235 CJ3DCB (' 77) ......................6,688,860 460

AFRICA NORTH AMERICA
1.8 No Entrant 1.6 XJ3FFA ('76) ..... . ............ _.31,416 77
3.5 No Entrant 3.5 Wl CF ('77) ..................... 460,908 186
7.0 ZD8CS ('72) ..................... 40,230 45 7.0 W4BRBI C6A ('76) ............... 911 ,302 213
14 C06LF ('73) ............. .... . 1.138,047 309 14 KV4FZ ('70) · .............. .. . 2,031 ,246 343
21 XX60Z ('75) ................. . 1,247.145 305 21 W3AU ('71) · .................. 1.435.230 333
28 5Z4LS ('70) ................... 1,059,723 267 28 K5MDX ('70) · ................. .493,929 280
AB EA6CR (' 75) · ................ .2,173,824 384 AB VJ2G ('76) · .................. 2,054,308 388

ASIA OCEANIA
1.8 No Entrant 1.8 No Entrant
3.5 4X4DK ('71) .................. .478,950 155 3.5 VK3XB ('75) · . . . . . . . . . . . . . . . . . ..... 540 10
7.0 JA2BAY (' 77) ............ . . . . . . 195,160 140 7.0 ZL4BO ('73) .... ............... . 187,884 102
14 UK9ABA ('71 ) .............. . . 1,740,020 361 14 DU1FH ('71) · ... ...... . .. .... . 1,264,640 260
21 4Z40C ('71) ....... . ............ 889,592 242 21 KG6AOY ('71) .................. 930,936 158
28 5B41S ('72) ........... ..... . .. . 511,100 220 28 KG6AOY ('70) ..... ...... .. ... 1,096,275 235
AB UW9AF ('75) .................. 2,580,626 389 AB VK9GN ('70) ................. . 2,057.160 316

EUROPE SOUTH AMERICA
1.8 DL8PC ('75) ........... ..... . . .... 6.468 33 1.8 No Entrant
3.5 DM2DUK ('76) .. ......... .... . . .526.750 245 3.5 YY4YC ('76) ............ . . ..... .739,468 223
7.0 CT4AT ('77) · . ......... ....... 1.212.070 305 7.0 YV5CVE ('76) .......... . . .... . . .671,1 60 255
14 Ol2BA ('77) . .. .. .. . . .. .... . .. . 1,571 ,140 340 14 PJ9JR ('71) .......... . . . .... . .2,385,192 348
21 OH2B R ('71) . ..... . ..... . . . ... .695,520 207 21 PT2ZBS ('75) · . .. . . . . .. . . . . . . . 1,283,840 256
28 IR0ZV ('70) .. .. ...... ...... . . ... 338,829 159 28 ZV2DFR ('70) .. . . ...... . ..... . 1,01 0,814 246
AB GC3UM L ('70) .... . . .... . ...... 1.628,556 339 AB PJ9JR ('70) . . .. .... . .. .. ..... . 2.972.626 317

Multi-Op Single Xmtr Multi·Op Mulli-Xmtr
AF CR4BC ('70) · ..... . ..... ... .. . 2,100,526 331 AF 9E3 USA ('69) · ..... ..... . . . . . . 2,398,192 296
AS 4J9B ('77) . . . . . . . . . . . . . . . . . . . . 5,201,056 434 AS 4X4GV ('72) . .. . .. .. . . . .. .. .... 6,036,175 415
EU CT4AT ('76) · ..... ...... . . . .. . 3,250,544 464 EU OF1AA ('77) · ........ ..... . .. .4,458,636 468
NA KP4AST ('77) ................ . 3,547,776 384 NA CJ3DCB ('77) · ............... .6,688,860 460
0 5W1AZ ('76) . . ............... .3 ,114 ,315 295 0 KH6GLU ('68) ..... .. ..... . . . . . . 394,869 129
SA PJ9JR ('74) .. ........ . . ..... . .4,543,618 347 SA CE6CA ('69) ................. .3,341 ,180 340

WPX (Prefix) RECORD
DK2BI ( '76) 517

CLUB RECORD ORPp RECORD
(Beginning with the 1978 WPX Contest)

CQ WORLD·WIDE WPX /SSB CONTEST ALL-TIME
U.S.A. RECORD HOLDERS

Single Operator
1.8 W8LRL (' 77) ...................... 2,800 40

I
14 K4VX ('75) .................... . 943,824 336

3.5 Wl CF ('77) ............ .........460.908 186 21 W3AU ('71 ) · ....... .......... . 1,435,230 333
7.0 K6JAN ('75) ....................270,972 117 28 K5MDX ('70) · ................. .493.929 280

AB W5000 /7 ('72) ....... ....... . 1,741 ,285 301
Multi-Op Single Xmtr

WA3HRV ('72) ... .................. 2,359.816 388
Multi-Op Mulli-Xmtr

WB6GFJ/6 ('72) . . . . . . . . . . . . . . . . . . . 1.745,272 269
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d IIERI ImpORTdnT
dnnounCEmEnT FRom

(IBDRXBlHD
WORLD'S LARGF:ST SPF:CIALISTS 1:\ TIIF: IlESIG:\I:\G , IlEVEI.OI'I:\G

ANIl MANUFACTURING OF "NO COIL, NO TRAP" A:\TENNA SYSTEVIS,

(80- 10 HOI INol 10 Scare]

multi-band HF communications antennas
half size . full performance

HOW GOOD ARE THE MOR-GAIN HD DIPOLES?
HERE ARE A FEW UNSOLICITED COMMENTS FROM MOR-GAIN USERS:

• Th"ff ' i ,~ I/O lu'U,>, fllllf 'IIIIf' III nnv 1,, ;n ' ... W9QIO

• I had (J \lor-GlIi ll ""'I't/lIIllJlld 1iI"/'d il f·.r/ff'"",1y // ·f·lI . . . 1\.4J'1H
• Ttw 11111"111111 Iw.\ work-,·d /lut wf'illl 'ilh ""'y ~fJlld " 'Imr'" ... \\2'1'\ '1\.
• 1("(111 urlly eire Ifl ll, ,.i ll!! n 'l""t., /lllllill jf ... \\ A2I1C\
• I hnn' flwd lhf"'~f' f ili I' fIIl/f 'IUIfl _' Iwfoff ' fIt/(f M 'I ' nn n 'flMIII 10 f 'h(lfl~?' rill/I" ... \\6BF
• I t 1m' pin'" m e f'xn,U,"I' " I'nin' IIfld n-.• ,,/I., ... \\6CZ~

• J /wlif'I'f' 1 hfln- '\II!d " vonr mlfl'lIll1l If! f/IIIlII ,.t errrv IIlItII / hlln' 'fllJ.",·d to . . . W·lt\lI~. .
• Ih !wr/ormann' hl'n' [ar _\ 1/ ' 1'/1.•.•/,x filly II/hi" IIlI f f ' /I " /I I1I1l I I J/(JI'I' Iwd W,\5C.GS

• Fo r .~ f ' l'f ' ru l yl'lIn / h(l/"(' tI,~ f' d till' \/ fJ l"- ( ;/I111 li nd h/ln' /11' 1'1/ 1"1 ' '.\' .~(I/is.rif'd K2TSD

• , \, ,1 Il'1till~ ('/'I'rY /lfl/ ly ~'/I(J II" /hll l i! hilS 111'1 '11 dllifl !! 11 !!(lfJd JII /I f or nu- , , . VE2\,W
• TIll ' (I/I /f'lIl/(/ i« /,,'rf llnll ill l! jll .~t 11f'lI/lli.fillly . . . W8\\UZ/6
• .\h ;',)- 10 /HI.~ Iw r[ onlw d IWIIII/i/I/ lly IlIlff " m I"I 'ry !1fI /1/H' with it \\ HBlJ:\IB

• lflutlwr dlUp said hf' Iwd (Jl.~/I Iw'd it m/fl lIwl i l I/'m I1l1' !!n '(llf ' .~1 \\-l:\ SI)

• I do I/fli I/I'.~i/lll(' If! n " "/flll1lf'"d 11/1' 11II /"f/ llm If! "Own ... K0SPH
• I h, 'urd II tunn f' .dlllli"l! Ih,' ,·irl ,w, 0/ vonr II"lf'm/ 11 ... \\ mtpT.\1
• III 'orl,, 'd II stution 1i1 ~1 f/i!!hl /l1Id IIII' \/or-t;"ill 11"11.' doi"!! ouitc II jO/1f o r him . . . \\.-\3TC\'
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half size . full performance
multi-band HF communications antennas

75·10 HD (Not to Scale)

no traps - no coils - no stubs - no capacitors
MOA GAIN HO DIPOLES . . . e O n .. half the l<lngth of convent,onal

half wave dipol"s . • M u l t i -b a n d , Multi freQuency . • Ma~imum etli
ciency - no 1<"ps, loading coils. Or <tub •. • Fully assembled and
p,...luned - no m"",suring. no cultin; • All ",e.. ,he, 'a'ad - 1 K W A M,
2.5 KW CW Or P EP 558, • Proven Perla,mane" mOr" man 15,000

have b .... n dehvered . • Pe'm.t use of the full capabilities 01 IOday',
5-band ~cvr._ • One leadline for operation On all bands. • LOWfl'
co"/benefil anlenna on the m ar~"1 today . • Fast aSy - no fl.ed !;n ..
switching • Hoghe" perlorrnance l o r th .. Novice ..s w eI! as the
E~tr ,, · C l a.. Op,

• 75 m "ter model. ,,'e facto,y tuned to 'esonHte at 3950 kH~. (S P )
mOdels ,,'e facto .y .uned 10 r".onat" at 3800 k Hl . 80 met". models a'e
faclOry luned to , e . o n a t e al 3650 kHl . See VSWR cur"es fo, oth er
resonance clala.

exclusive 66 foot, 75-10meter
• All models above ar e furnished with crimp/solde, lUllS.
• All mod .... can be fu ,nished with a SO 239 female coa ~ial connecTo,
at additional co.t. The SO 239 mate. with the Standa,d P L 259 male
coa ~i,, 1 cable conn""to,. To O,d...- th is factory in.talled option. add Ihe
lene' 'A' aft...- the model numb", . Example 40.20 HO/A .

dipoles

:;+ 16 4 0 % Copper Weld wire annealed so it h;mdles like soft Copper
wire - Rated for berter t hJn full legal power AM/CW or
SSB-Coaxial or Balanced 50 to 75 ohm feed line - VSWR under 1.5
to 1 at most heights - Stainless Steel hardware - Drop Proof
Insulators - Terrific Performance - No coils or traps to break do wn
or change under weather conditions - Completely Assembled ready
to put up - Guaranteed 1 year - ONE DESIGN DOES IT ALL;
75-10HD - QNL Y $12.00 A BA ND!

MODEL BANOS PRICE WEIGHT LENGTH
(Mete,s) W I/Kg) (Ft/ Mt,.!

4Q. 20 HD 40120 $49 50 26/,73 36/10.9
8Q.40 HD 80/40+ 15 5750 41/1 15 69121 .0
75-40 HD 75/40 5500 40/1.1 2 66/20.1
75-40 HD ISPj 75/40 57.50 40/1 .12 66/20 1
75-20 HD 75/40/20 66 50 44/1 .23 66120, 1
75- 20 HD (SPI 75/40/ 20 66 50 44/1. 23 66/20. 1
75-10 HD 75/40/20/15/10 7450 48/1. 34 66/20 ,1
75- 10 HD (SPj 75/40 /20 / 15 / t O 74.50 48/1 .34 66 /20 ,t
130·10 HD 80/40/20115110 76.50 50/ 1.40 69121.0

WHY mOR ·G~lIn?
;\O\,I CE LlC E,\ SE OPEIL\T10f\ . The ,\ IOR-C A Ii\: Ill) Dipole is the ideal antenna for the new or Novice
op~'ralor. As the Xovicc progress~~s 10 higlu-r license classes. lit' r-an easily re-tune the liD Dipole 10 the
uew In-quencics of his higher frl'(lIlt'lIl'y pri,ilt'gt·s. Tilt' IIIl Dipole is thus a one-timc invest ment. liD
Dipoles an' available for all .' m in · Frequencies.

LE,\ ~T COST. Dollar for dollar , lilt' lH) dipoles are tilt' hi~hest performance, least cost multi-band
antennas 011 tilt' market today . For Example : the 5-hand 75-10 liD dipole cost s less than 8 15.0 0 per
hand - all unbeatable low cos t.

U:\IITED H 1-:1\ L ESTATE. Wlwre rcnl estat r- for antenna installation is limited, tilt' IIU dipole is the ideal
solu t io n . Operation on H0 /75 /-1-0 meters is now possible since the Hl) dipole is onl y half thelenath of a
conventional half-wave dipole. For all -around operation, the IH) dipole will outperform a n y tr-ap loaded
horizoutul or vr-rlical dipole.

Above :\lod~'ls furnished with 11l~ terminat ions. Cup-Iem ul c S ()-2;~ 9 connector assembly - $3.75
additional . Include S:L "i O for Sh ip ping & lnsurunce with your order.

'lor-Gain
:!:!OO T Sou th .l. th St ree- t

Leavenworth. Kunsus 660·-1-8
(91 :116R2 ':11~2

:\Iond:n -Frida\ : 9 .-\:\LW.'1 CS T
• •

~D
Mll

ltankAmericard. Visa. and
Mash'n:har~l' an' available.

•
Ph-ase wrih- for rllll~ descript iv e 6-pa~p brochure. Contact vour favor ite dealer or order direct 1'1'0 111 \lor-Gain.
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a monthly feature by

BILL DEWITT, W2DD

Television on the Amateur bands
Newstlash-

Cop's Writing A Book!

C o readers of long-standing will
remember "Cop's Column" written by
Oopthorne Macdonald , now VE l BFL,
inventor of our amateur system of
slow scan jereveton . For the benefit
of the many amateurs who have in­
quired about Cop's current activities,
I'm pleased to report thai he is at work
on a book. A book on SSTV? No, he
says that the book is totally non-tech­
nical and will be concerned with those
perennial biggies : " What is going on?"
-"What's it all aboul?"-and, What
am I to do?" My (unrequested) sug­
gestion for a tille would be, Cop On
Cope! In any event, I'm sure that the
book will be a darned good one and
you can bet that W2DD will have the
first copy available in this neck of
the woods.

Cop's on the air as frequently as
possible with his S8-104 and Venus
SSTV gear. As you can see in fig . 1,
his station is very compact. Cop says
that it HAS to be compact because it
is in a closet!

Some SSTV History-Or. Slow
Scan Comes Of Age

Startmg this month, and for the next
few months, " In Focus" will include a
review of how Cop Macdonald got

"21 12 Turk Hill Road, Fairport, N.Y. 14450

Fig. 1-Versatile Cop Macdonald , VEtS­
FL, has temporarily deserted the elec­
tronics field and is hard at work. on a non­
technical book.. See text for details . Cop's
shown here in his "compact closet" shac k.
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Fig. 2-Dex Phibbs, W;fIPA, looks pretty
relaxed and ready tor a QSO on v.n.t.,
n.t., or maybe smoke signals. Here's hop.
ing that the photographer's flash bulb
didn't burn the camera vvncon when this

picture was taken!

SSTV under way. I believe that many
newcomers to slow scan will welcome
Ihese vignettes of how the system
started and how its standards were set.

With amateur slow scan television
in its twenty-first year of existence,
now seems an appropriate lime to re­
view the beginnings of this fast grow­
ing phase of amateur radio.

Perspective-"Cop" Macdonald,
A Young Inventor

To add perspective, tet's take a look
at a much younger Copthorne Mac­
donald. When Cop was five years old,
his father gave him a crystal set. The
interest in radio sparked by that gift
led to Cop securing his first amateur
license (W90lS) at the age of fifteen.
At this point, Cop's interest in amateur
rad io was rather broad. However, dur­
ing his early years in college he de­
veloped a particular interest in picture
transmission modes of communica­
tion . He felt that there was a need for
a system that could be used by ama ­
teurs to exchange pictures on a world­
wide basis. (Note from W2DD-what a
wonderful gift that crystal set was!)

An Electrical Engineering Junior
Does A Feasibility Study

It was in 1957 that Macdonald
started his work that resulted in today's
SSTV standards and practices. Mac­
donald, then a University of Kentucky

Junior in Electrical Engineering, had a
well -organized approach to his goal
of an amateur pictu re transmission
system. He described his efforts in a
recent letter as follows:

" In 1957, I did a feasibi lity study
starting with a l iterature search and
including such fun things as masking
off a 120 line square window on a
regular TV set to see if the resol ution
was good enough for anything. (Con­
clusion, it was!) Anyway, I wrote all
this up in the enclosed report and sent
a copy to George Grammer who was
then Technical Director of the league.
You 'll see on Page 1 of the report that
ACTUALLY COMMUNICATING with the
mode was the dream behind the whole
proiect! '

In 1957 It Was " Narrow Band
Television"!

Here's the very potent first para­
graph of Macdonald's feasibi lity study
report and it does indeed spell out the
potential benefits, values, and useful­
ness of what he then called " Narrow
Band Television" :

" Worl d wide amateur television, the
dream of two generations of hams, is
today not only a technical possibility,
but also an economic one. From its
earliest days, the great potential of
amateur TV has been seen. Seeing the
person you are talking to, his family,
home, and community, as well as
slides of the interesting places he has
been and the things he has done,
would add immeasurably 10 the enjoy­
ment of a contact, and would inevit-

WB90GS

Fig. 3- Pho tographic cards are most ap­
propriate lor the video-minded amateur.
This card showing John Groezinger's sta-

tion, WB90G S is simple but eftecti~e .



$98.00
(Less battery,
W/AC supply)

SSK·l key only)
$23.95

~ycVikinll~

It's NEWI
It's from NYEI

NVE VIKING
IAMBIC KEVER

Right or left handed, you're always " right on"
for faster, surer sendingI Here's a whol e brand
new " kit of t091s" in one compact, handsome,
black cabinet !

A fast, comfortable NYE VIKING Super Squeeze Key with extra-long, form-tltttnq molded
paddles and gold p lated silver contacts, combined with a reliable Curtis 9043 keyer
chip. ..g iving you tireless, accurate sending!

Either inte rnal9V DC. or 11 5V AC. . .to key either negative or positive-keyed transmitter
up to 200 rna at 250 volts! A NYE VIKING 404 audio oscillato r and speaker for monitoring
and practicing. Flip a sw itch and use the " dash" paddle for tuning, or to simulate
cld-tashtoned bug keying ! Dimensions: 13 cm x 6 cm x 19 ern. Weight, 1.2 Kg.

At your favorite ceeter's, or
WM. M. NYE COMPANY, INC.
1614 - 130th Ave. N.E., Bellevue, WA 98005 * (206) 454-4524

ably promote better fnter-rectona! and
international understanding, In addi­
tion 10 the personal benefits gained by
the individual amateur, the community
stands 10 benefit. Amateur TV provides
means for greatly enha ncing the per­
sonal talks between servicemen and
the folks at home, and between friends
and relatives in different parts of the
country which are carried on by ama­
teur radio. The ability of a long dis­
tance amateur system to transmit
charts, maps, and similar material
coul d prove valuable in an emergency
situation. In short. a long distance TV
system woul d be a valuable addition
10 the amateur program."

Fig . 4-A recent picture of Stefan Redei's
station, Y02BGP. Stefan is sti ll anxious to
transmit SSTV but the regulations say
" No". Slo w sca nners everywhere are hOp-

ing for a change!

Thus, in one long but. coherent
paragraph, Cop Macdonald stated the
possibilities for amateur slow scan
televis ion.

Simplicity A Goal, Cost A
Consideration

Macdonald did not ignore costs. We
accept our presen t methods and pro­
cedures as "Standard Operating Pro­
cedures"-but remember, at some
point, somebody had to decide, "That's
the way it's going to be!" Here's an­
other excerpt from Cop's repo rt that
shows his perception of how to insure
simplici ty and low cost. Remember,
this is the inventor's concept, the year,
1957.

"<-The ever guiding principle must
be to use, as much as possible, the
equipment already in the amateur sta­
tion . This, of course, will mean that
the station's transmitter and receiver
will be used for video as welt as for
audio. The video equipment should be
adaptable to the receiver and trans ­
mille r without complicated engineer­
ing of each instal lation or extensive
changes in the transmi tter or receiver.
Ideally, the image pick -up and repro­
duction units would simply plug into
the microphone jack of the transmi tter
and the phones jack of the receiver,
and as will be shown, this is enti rely
possible with certain system stan-

dards." Ri ght on ! It's fortunate to say
the least, that Macdonal d' s concept of
adaptabili ty to equipment designed
for voice (s.s.b.) operation has sur­
vived the years. If specia l and sep­
arate receiving and transmilling gear
had been required, ir s a foregone
conclusion that SSTV would have
died long ago!

Next Month, More On Early SSTV
How Macdonald handled the tech­

nical considerations of SSTV, his fi rst
approach to a prac tical system, and
A,R,RL reaction to his ideas will be
covered in next mont h's issue.

Computers? Computers!
Clayt Abrams, K6AEP, and Mike

Fig. 5-Test pattern from DZ1AT 8S seen
on Y02BGP's monitor.
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Fig. 6-W5DFU's workshop BEFORE its
recent renove tion.

Tallent, W6MXV, have teamed up on
a pair of projects of great interest to
all slow scanners. Mike is designing
the hardware of a new scan converter
wh ich will include some computer in­
terlace ports. Clayt will take the digital
video trom these po rts, "process it",
and then ship it back to the scan
converter. Clayt has written programs
for 6800 and 8080/Z8070 to "en­
hance" video in the mfcroprecessor.
The programs are aimed at the SWTPC
computer system. When all is com­
plete and checked out, ctevt will be
selling the SSlV picture enhancement
program for a nominal price.

According to a recent letter. here
are the types of things you can expect
to accomplish with the enhancement
program: Place a received picture in
the memory of the computer; Make an
improvement in contrast of received
pictures; Convert a received picture to
the binary state (just blacks and
whites): Convert a received picture to
a negative; Zoom in on 5 locations on
the picture in computer memory, mag­
nification will be 2 times: Re-transmi t
received pictures without enhance­
ment: Remove random noise, Receiv­
ing successive pictures reduces noise
by the square root of the number of
pictures received: Produce hard copy
of an SSlV picture in memory using
ASCII characters for the 16 gray levels
of SSlV picture.

Clayt and Mike really have "some­
thing going" here that represents an
excellent combination of micro-

Fig . 7-Combined hamshack and work­
shop 01 W5DFU AFTER its re-design and

t enovetion.
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processor capabilities and a real need
of the SSlV system. II you wish further
details on either the hardware or pro­
grams described, please direct your
enquiries 10 either W6MXV or K6AEP.

Kit And PC Board AvaiiabUity
In answer to many letters asking

about kits related to SSlV, here's my
latest information: W6MXV still has PC
boards and kits for BOTH the W6MXV
P-7 type morutor and the fast-to-slow
scan converter accepting inputs from
any conventional fast scan camera
and outputting SSTV.

Select Circuits, operated by Russ
Sievert, W80 ZA, and Len Butsc h.
K4CNP, have a wide variety of kits.
They too have the last-to-slow scan
co nversion kit for use with a fast scan
camera but may d iscontinue it afte r
present supp lies are go ne. They stock
PC boards for the W0LMD keyboard
and W0LMD scan converter and com­
plete kits for the Mo-se-s-Letter de­
vice designed by famous slow scanner
WB9LVI.

Fig . 8-Warren Weldon, WSDFU, enjoying
the fruits of his et/orts in re-modeling his
shack! Trophy a t the left is AS Magazine's

Award for ou tstanding achievements.

For prices and other details on PC
boards and kits. please contact W6­
MXV, W80ZA, or K4CNP directly.

Two Well-Equipped SSTV
Stations, W41PA And WB90GS

The stations of Dexter Phibbs,
W41PA, of Chesapeake. ve , and John
Groeztnqer. WB90GS, of Peoria, III.
are pictured in figs . 2 and 3 respec­
tively.

Although Dex built his first monitor
from scratch (and it still works per­
fectly!) he is now using Robot gear.
Judging by the picture, Dex is well­
equipped for v.h.1. as well as h.1.
operation.

As you can see from the other
photo, WB90GS uses a photographic
OSl card, and it's a good one! Seems
appropriate for a video-oriented ama­
teur to have a pictorial card. doesn 't it?

Thanks to Dex and Joh n for sharing
these fine pictures wit h "IN FOCUS"
read ers.

More Pix Of Y02BGP
Courtesy of George Pataki, WB2-

AOC, we are able to bring you a more
recent picture of Stefan Redel, Y02·
BGP than that shown in our December
issue. Stefan still does not have per­
mission to transmit SSlV but is en­
joying the reception of slow scan pic ­
tures very much. You can see in fig. 4
that for someone who started in amateur
radio rather late in l ife, Stefan has
garnered his share of equipment! In
fig. 5, a test pattern from DZ1AT dem­
onstrates the fine quality pictures that
Stelan is getllng on his Robot 70
monitor.

Pictures We Couldn't Resist
Department

Down in Tulsa, Okla ., Warr en Wel­
don, W5DFU, keeps making the news
with prize winning gear , a letter of
commendation from the White House,
and just lately, acq uiring AS Maga·
zine's award for "Outstanding achieve­
ments in serving the public interest of
the community."

In my opinion, Warren is eligible for
yet another award. Fig . 6 shows how
his workshop used to look. Figs. 7
and 8 show how his combined "shack"
and workshop look NOW. Anyone who
can accomnnsh that kind of a trans­
formation deserves at least a gold
meda1. Congratulations on you r
achievements and your new quarters,
Warren!

10 Meter Slow Scan Anyone?
Bobby Hargis. W6WDL, of Glendora,

CA. writes that she is Net Control of
the 10 meter net on Mondays, The net
meets at 22:00 Z. and 02:00 Z on
approximately 28.680 MHz. With prop­
agation on 10 starting to pick up
here's your cha nce to avoid the 20
meter QRM. Why not join Bobby and
the net for some good SSTV pictu re
exchanges on this little used band?

From Down Under, A Letter From
VK2NM

Len Pollack. VK2NM , of Mount
Druitt, N.SW. is active on SSlV with
home-brewed gear. Len built his own
fast scan camera. a sampling con­
verter, an SSlV keyboard. and solid
state monitor. His next project will be
a slow-to-fast scan converter. Accord­
ing to len'S letter, his contacts with
Ws have been minimal recently. II
you're looking for a VK contact, you'll
lind VK2NM on 20 when it's open.

Final-Final
Thanks again for the many leiters

and photographs. Please keep them
coming, and, if you have a " pet" SSTV
project, why not write it up and submit
it fo r possible publication in CO's
pages? Please address your leiters to
that same old hilltop address, 2112
Turk Hill Road, Fairport, NY. 14450.

73. Bill, W2DD





a monthly feature by

BILL WELSH, W6DDB

Novice
" How to" for the newcomer to Amateur rad io

Here Is Johnny Sherrod (WH4LEH) of Belleview, Florida 8t his operating position. Johnny
says he enjoys listening to the various ways code characters 8re sent by different

operators.

Part 4 015
Amateur Radio Station Tips

Equipment Installation
Stacking

New amateurs often slack their sta­
lion equipment into one pile. This ap­
proach may look impressive but it is
a poor way to arrange a station. For
one thing, equipment cooling is re­
duced when hoI units are slacked on
top of each other. A more important
argument against stacking is that it
is more difficult to use equipment thai
is not set down on the surface of the
operating position. It is particularly
important 10 have the receiver down
where its controls can be used with­
out lilting your arm off the table. Re·
ceiver controls are used much more
often than the controls on the rest of
the station equipment. In addition to
locating all gear at the level of the
operating surface and positioning
everything within easy reach, it is also
helpful to tilt each unit up in front to
provide improved viewing of controls,
meters, and dials. Some equipment
has lifters installed to hit up the front
panel but you usually have to cus­
tomize your installation to obtain good
front panel visibility.

Custom Consoles
Some new amateurs customize their

stations by building operating con-

'2614 Empire Ave., Burbank, California
91504.

sales to house their equipment. I have
seen some very well made station
consoles but I have never seen one
that is as pleasant to use as when the
gear is set on the operating surface
of a table or desk. One problem re­
lated to customized station consoles
is that amateurs do change equipment
and it can be a major job to revise a
custom console to house different
equipment. I have noticed that very
few custom consoles provide adequate
cooling and installed gear runs hotter
than is necessary. It is also easier to
make and change rear apron con­
nections on equipment that is not
mounted in a console. The major point
against installing equipment in a cus­
tomized console is that it is harder to
use. Operating comfort and ease are
important factors that can contribute
10 successful operating results.

Safety
Be sure you install a completely

safe station. If you use a receiver and
transmitter combination, do not leave
the antenna changeover voltage (usu­
ally 115 vac) exposed at relay coi l
terminals. Tape (or otherwise cover)
over all exposed points that may pre­
sent an electrical hazard to your family,
pets, or yourself. Children and pets
are naturally curious and it is up to
you to make it impossible for them to
receive an electric shock from any­
thing external to your equipment. One
side of the keying lead is usually

connected to the chassis (ground) of
the transmitter and this wire should
be attached to the terminal that con­
nects to the base of the key. This
ground lead connects to the barrel of
the key plug and it is easy to trace
keying leads to make sure the trans­
mitter chassis is connected to the
base of the key. Erect your antennas
so that they cannot come in contact
with electric power lines if- they do
come down. It is a good idea to take
a first aid course to learn how to help
anyone who suffers an electric shock.

Electric Power
The electric power requirements of

most initial amateur radio stations are
not high. One can normally plug gear
into nearby house power sockets and
have no problem sharing a circuit with
household electrical and electronic
devices.

If you want to customize your sta­
tion's electric power input. there are
several good power line strips avail­
able which allow you to power all
your station equipment through a sep­
arate fuse and includes a switch used
to turn all station power on or off at
once. These power strips use a single
plug connection to the house electric
power wall socket. Several ac power
receptacles are mounted on the strip
and station equipment ac power cords
are plugged into these strip recepta­
cles. An indicator lamp is usually in­
eluded in these strips to indicate
whether power is, or is not, available
at its outlets. It is not necessary to
install this type of electric power input
control in a station, but many amateurs
like to add this feature. When using
one of these strips, it is common prac­
tice to leave all required equipment
power switches in the on position at
all times, and to simply turn the whole
station on and off with the switch on
the power line strip. Use of a strip also
minimizes the messy appearance re­
lated to many power cords extended
to remote wall sockets. It is certainly
better to install a power strip than to
use extension cords and cube taps
(multiple outlets) neither of which is
safe to use.
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RFGround
II is important to establish an ex­

cellent rf ground for your station and
this is the one thing I usually find
lacking in new stations. Grounding
has been covered very well in maga­
zine articles published dur ing the past
tew years and this article will just
mention a few major facts that you
should know.

Do not assume that you have an
adequate station ground simply be­
cause you have connected a large
diameter wire between your equip­
ment and some assumed ground point
such as the electric power ground or
a cold water pipe. Suitable rf grounds
seldom exist where they are needed
and one usually has to be carefully
established for each station . Yo ur
home's electric power ground can be
more than adequate at the 60 Hertz
house power frequency and still be
very poor at the much higher trequen­
cies you will be operating. House power
electrical grounds are occasionally
found to provide an adequate rl
ground bul this seldom occurs.

Some amateurs greatly overrate the
rt grounding capability 01 col d water
pipes. Even if your house has good
metal piping, it very seldom provides
an adequate rf ground. When a station
ground is attached to a cold water
pipe, (usually with a C-clamp) just
thaI one section 01 pipe is normally
trying to function as the rf ground, be­
cause each pipe is quite well insulated
from the rest of the pipes and fittings
by sealant and dirt, at each joint. Good
rl grounds are often obtained by sol­
dering or clamping a suitable ground
line to copper tubing used to supply
water to lawn sprinklers. There should
be no water in it when a ground lead
is soldered to such a copper tubing .

II can be effective to bury pairs of
quarter-wave dipoles in the ground to
funct ion as an rf ground. This amounts
to burying a dipole antenna for each
band to be operated. This system re­
quires more space than most amateurs
have available.

The majority of amateurs find that
the simplest way to establish a good
rt ground is to install about a six loot
long ground rod as close as possible
to where the equipment is to be oper­
ated. Use a heavy dUty (3/8 inch di­
ameter, minimum) ground rod with a
steel center (for mechanical strength)
and an outer copper coaling (fo r
electrical co nductivity). Make the area
where the ground rod is to be installed
electrically conductive with copper or
some similar material.

Once the rf has been established,
use a piece of heavy duty ground
braid to interconnect the ground post
(chassis) 01 the transmitter (or trans-

ceiver) to the rf ground. A piece of
wire that is electrically a quarter-wave­
length long can act like an insulator;
consequently, no size of wire can be
depended upon to funct ion properly
as an r1 ground line at all trequencles
related to the operation 01 an amateur
rad io station. It is best to use ground
braid for all ground connections and
all other station equipment should be
connected to the transmitter (or trans­
ceiver) ground post, where the exter­
nal station ground is attached. Good
ground braid is not cheap and one
way to get it at a lower cost is to strip
the shield off old (scrap) coaxial cable.
It is easy to strip shielding off scrap
coax. Just use a razor blade or a sharp
knife to slice the outer protective
jacket of unarmored coax and the
jacket can then be pulled off very
easily. Then, just loosen the shield off
the inner conductor by bunc hing
(pushing) it from one end towards the
other end. It is easy to strip up to 100
feet 01 coax at a time and the removed
shield serves as an excellent ground
line. Ground braid can be purchased
from electronic distributors but the
cost is high. The best way to make
ground braid connections is to flatten
out one end of the ground braid and
to open up an attachment hole (With a
pencil or similar object) 10 fit the as­
sociated ground lug or screw. Once
the correct size hole has been made
in the end of the ground braid solder
the area around this hole, using a
heavy duty soldering iron or gun. The
soldered braid end, with the attach­
ment hole. provides a very good elec­
trical and mechanical connection. Ste­
tton equipment must be connected to
a sing le good gro und point to eli ml­
nate any possibility of electric shock
hazards existing between different
pieces of gear. A good rf ground also
provides imp roved stat ion perfor­
mance. As an example, your transmit­
ter and receiver circuits bypass many
kinds 01 energy to the chassis and an
rf ground is required to hold the
chassis at (or close to) a zero' voltage
potential .

Antennas
Directional Antennas

The long range (OX) performance of
a good directional antenna such as a
beam or a quad is much better than
the performance provided by an omni­
directional (nondtrecttonal) antenna
such as a vertical. Simply stated, a
good directional antenna enables one
to work stations that may not even be
heard when using an omnidirectional
antenna . This article will not cover
radio wave propagation facto rs such
as MUF (maximum usable frequency),
FOT (frequency of optimum transmis­
sion), or fire (transmit and receive)

ang les since they are parts of a dif­
ferent SUbject. Just understand that
the difference between using a direc­
ttonat antenna with a low angle of
radiation, and ushg an omnidtrec­
tionaI antenna with a high angle (35
degrees, or morel of rad iation, is
roughly the same as the difference
between flying or walking across our
country. You'll probably reach your
objective either way but you'll be able
to do it a lot easier and more often
with the direct ional antenna .



Write for details or contact your nearest amateur radio dealer.

resonant frequency at which the an­
tenna resonates. Soft-drawn copper
wire is more prone to stretching than
hard-drawn copper wire, but both will
stretch in our applications. Another
reason not to use muttl-stranded wire
is that it has a higher inductive char­
acteristic due to the ind ividual strands
being wound around the conductor's
center. Adding inductance to an anten­
na increases its electrical length, which
means that the antenna actually reso­
nates below the intended frequency.

Use heavy duty rf insulators when
building antennas, not the toaster
power line insulators. Take care not to
kink the antenna wire or to nick it
with tools.

One dipole can be used on several
bands when it is used in conjunction
with the antenna tuning device which
is poputarty known as the transmatch,
which changes the electrical length of
the existing dipole to make it be reso­
nant at any desired operating frequency.

Longwire Antennas and Tuners
The simplest, first antenna to install

is the end-fed longwire, used in con­
junction with a standing wave ratio
(SWR) meter and a random wire tuner.
This combination provides reasonable
performance on all Novice bands. the
length of a longwire antenna is not
critical, but it should total at least 70
feet (end to end) if it is to be used on
80 meters. The longwire does not have
a transmission line and its useful
radiating length starts at the antenna
tuner's antenna post connection in the
radio shack. Since no transmission
line is attached to a longwire antenna,
transmission line cost and rf loss is
eliminated. A short piece of coaxial
cable (or any other suitable transmis­
sion line) and an SWR meter are con­
nected between the station's antenna
connection and the antenna tuner's
input. The longwire is attached directly
to the antenna tuner's output terminal
and is strung outside wherever it is
easy to erect. As is true with any an­
tenna, do not allow any part of the
longwire to double back on itself,
which means it cannot be erected in
two opposite directions. If one part of
the longwire is erected East-to-West.
no other part of it can be erected
West-to-East. Also, the longwire nor­
mally is erected to a greater height
where it leaves the station but it can­
not later be run from a high to a low
point. The longwire can provide satls­
factory results on several (or all) Nov­
ice bands, even when it is a relatively
short and scarcely visible (very thin)
piece of wire. II is easy to use a long­
wire tuner and an SWR meter to change
the electrical (not physical ) length of
a longwire antenna, to have it match
the desired operating frequency. Tune
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ELECTROSPACE SYSTEMS, INC.
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With a system ofOmega-t HV-3
Triband Vertical Antennas and the
2000C Beam Steering Combiner, you can
combine maximum antenna gain with
beam steering throughout 360°, Now ...
you can work DX in the direction you select
.. . blocking out QRM.

Prices- HV-3: $169.90; 2000C: $250; 2()()()CS: $298 per pair.
Antenna marching units available for all frequencies in the 1.8 to 18
MHz range.

Start with a s ingle HV·3, the new standard in
vertical antennas . La ter, add a second HV-3 plus
the 2000C Beam Steering Combiner for a two element
triband steerable array, allowing you to steer the pattern
in 30 azimuth steps. Add two more HV-3s and two 2000CS
switching units a nd you have the unprecedented gain a nd
na rrow beamwidths obtainable with a four element steerable
phased array.
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PROGRRMMRBLE MEMORY
KEYER SYSTEM

All scltd-state reprogramma ble memory keyer
with s iK25 character (512 bit) "Ma S" mem­
ori es wifh a djuateble auto-repeat mode. Full
IAMBIC kayer with l riggered clod DOT Ik
DASH MEMORIESopera tes from 2 to 50WPM.
Silenl grid-blod and caJhode keyed output.
Buill-in monitor and spea ke r_

• Automatic repeal mode adjust able from 0 to
2 minutes

• Individual message . aut o repeal. and end of
messaga lamp indicators

• Silent output for grid block and cathode
keyad circuits

• Full IAMBICoperation with OOT an d DASH
memories

• Optional remote controlavai labla
• Built -in monitor / spaaker with voluma con­

trol
• Mode switch allo ws normal operate , local

end tune
• 115VAC50/60Hz or8 to 16VDC 6 watls

(220 V AC SO/60Hz opliollal avail a hl,,)
• Size 4-9/16" H l( 7_13/16" W l( 6-9/16" D
• Weight zlbs.

lart y interesting, learn more about it
by reading related magazine artic les
and text boo ks.

Bob Cregar (WDBNKT) of Essex­
Vill e, Minnesota advises that Don New­
comb (W3DN) helped him solve his
antenna problems at the trail er park
where Bob lives. Don is one of several
amateurs working at Butternut Elec­
tronics in nearby Lake Crystal. It is
people li ke Don who make amateur
radio a lot more enjoyable to new
operators like Bob. II you are an ex­
perience d amateur, I hope you will
volunteer your help to a few new am­
ateurs each year.

The ronowrno stations were worked
recently on the Novice bands:
WB1CVN Bernie @ Marlboro, Mass.,
W8 2RRR Joe @ Staten Island, N. Y.,
WB3FNV Larry @ Cheswick, Penn.,
WD4DJP Dean @ Wilmington, N. C.,
WD5ESL Don @ Brownsville, Texas,
WA6MUN Mike @ Woodland Hills, Ca.,
WB7PUP Wade @ Bremer ton, Wash.,
WDBJXY Dan @ Columbus, Ohio ,
WD9DTF Dave @ Racine , Wise.,
WD0BBR Jr. @ St. Joseph, Missouri.

I am always glad to recei ve good
blac k-and-white pictures of Novices
at their operating positions. If you
send one, it may appear in a future
Novice column. Please enc lose an
SASE if your picture must be returned.

73, Bill, W6DDB

• •-..-
," .• •"'"'""'"ot "
'"

REDI-KILOWATT
INTERNATIONAL, INC.
P.o. BO l( 662 Ho lland, Pa. 1896E'
(215) 35 7-9214

•
95

"(PJuaoal_ lax for PA
resid811l. "nd $2. 00
. hlpping "nd h"ndllng ch"rg".)

FEATURES
• Designed for contests or daily Q50's
• Programmable as fast as you may send
• Speed adjustable from 2 to 50 WPM
• Full erase feature (4 seconds) or record ove r

old message
• Sil( 512 Bit (25 ch aracter)messages , i.e ., CQ

CQ OX CQ OXDEW3HXI( W3HXI(

DEALER INQUIRIES INVITED
100 % MANUFACTURED IN U.S.A.

GENERAL INFORMATION

SISS

low cost TV antenna rotator. A highly
effective directional 10 meter antenna
can be installed at a small fraction of
what it woul d cost to install a triband
(10, 15, 20 meter) equivalent antenna.
It is interesting to know that one of
these relatively inexpensive 10 meter
(only) antennas will function at least
as well as the much more expensi ve
triband counterpart. The performance
of marginal equipment is usually much
worse on 10 and 15 meters than on
the 40 and 80 meter bands. Conse­
quenlfy, good equi pment is needed to
obtain optimum results on the 10 me­
ter Novice band.

Tuners for Balanced Antennas
There is a wide variety of antenna

tuners available for use with balanced
(two conductor transmission line) an­
tennas such as beams, quads, and
dipoles. Some of these devices can
also function as a longwire antenna
tuner and many of them can be used
to rea d output power. These devices
are nice to have but they are very
seldom essential to the proper opera­
tion of the antennas.

Part 5 Summary
I hope the preceding informatio n

has given you a better understanding
of station installation factors. If you
have read something that is parttcu-

the transmi tter to provide a low power
output at the desired frequency. Set
SWR switch to forwa rd position and
adjust SWR gain control to get a full
scale SWR meter indication. Then, set
SWR switch to reflected posi tion and
simply adjust the antenna tuner con­
trols to obtain the minimum possible
SWR meter indicatio n. It is usually
possible to attain an apparent one to
one (perfect) ratio. After the antenna
tuner has been properly adjusted,
transmitter rf output can be increased
to the desired level. Neither the SWR
reading nor the antenna tuner cont rol
settings are altered by increas ing rf
output power. As optimum antenna
tuner con trol sellings are determined
for each band, they should be re­
corded because they can be used
each time one shilts bands in the
future. Antenna control settings will
vary from season to season or between
wet and dry days, but they will not
change very much. The antenna tuner
must be connected to a very good rf
ground or it is possible to lose more
power in the poo r ground path than
is being radiated from the antenna.
As is true with all antennas, the lonq­
wire shoul d be erected as high as
possible and clea r of nearby metallic
objects such as rain gutters, rain drain
pipes, telephone lines, and electric
power lines. If you must erect an an­
tenna close to a metallic (conductive)
surface, try to do so at a right angle
to minimize undesirable results. Use
good rf insulators to support and posi­
tion the longwire, taking care not to
make a loop in the antenna as it
passes through the eye of each insu­
lator. Solder all antenna connections,
including those at end insulato rs. Fail ­
ure to solder an antenna connection
will result in noise being heard when­
ever wind or vibration causes the an­
tenna to move. If you want to convince
yourself of this noise source, just l isten
to your receive r while someone else
stri kes any metal object against your
antenna. Do not leave any loose metal­
to-metal points in any type of antenna,
or you will certainly subject yourself
to unnecessa ry noise whenever the
wind blows.

Ten Meter Band Advantages
At this point in the eleven year sun­

spot cycle, the ten meter band has
improved dramat ically and it will con­
tinue to get bette r at a rapid pace. This
band now provides worldwide com ­
munications with an antenna that is
physically small (about 16 feet long),
light. and low cos t. The small size and
light weight of an excell ent directive
10 meter antenna (such as a beam or
quad) make it possible to install one
on an inexpensive push-up (telescop ­
ing) TV mast and 10 rotate it wi th a
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How does it work? Will it help? Do , need it? What kinds are
there? K201 gives us the low down on speech processing.

Some Comments On

Speech Processing
BY HANK STECKLER" . K20T

which comprises largely the consonant sounds and some
harmonics of the vowel sounds. The consonant sounds
contribute mostly to intelligibility, but unfortunately are 30
to 40 db down from the first formant vowel sounds. This
brings up yet another point. In most amateur literature it
is emphasized that speech has a peak to average ratio of
somewhere between 12 to 14.5 db, depending on exactly
how you define "peak" and " average" and who is doing
the talking. It is then pointed out that a processor should
lower this ratio so that for a given peak power, which is
set by the d istortion limits of your rig , you can have a
higher average power. This is real ly onl y part of the story.
A processor should also increase the rati o of consonant
power to vowel power so as to increase inte lligibil ity.
Processors do this, but there is a way of improving upon
this function as we shall see.

Above about 2 kHz lie weak third and fourth formants
which contribute some more to intelligibility.

Now let's consider clipping. As most of you know, a
clipper "mows off" the top of the speech signal. Thus the
weaker consonant sounds are increased relative to the
stronger vowel sounds, if they do not occur at the same
time. However, if they do occur at the same time the wave­
form looks like a strong low frequency signal with a high
frequency signal riding on top of the low frequency signal.
The " mowing" action of the clipper chops off most of the
high frequency signal , since it is up high on top of the low
frequency signal , but a lesser amount of the low frequency
signal is mowed since it is centered around zero volts.
This is Why most cl ippers sound "beesv'' or "mushy" and
have reduced intelligibility at high clipping levels. Most
clippers have an input signal tow frequency roll off of
about 300 Hz, so they will " sound good" at low clipping
levels, but this is not high enough to prevent this effect at
high clipping levels. A,f, clipping produces harmonics of
the low frequencies that lie in the frequency range of the
second formant, thus reducing intelligibility. A.f. clipping
does not have this problem since its harmonics can easily
be filtered out. Both types produce lntermodulatton distor­
tion that cannot be filtered.

Compression can also sound mushy at high compres­
sion levels, but there is less harmonic and intermodulation
distortion because of a "softer" gain control characteristic.
Instead of mowing off the tops of speech peaks as does
cl ipping, compression " rounds" them off. This leads 10
reduced distortion. It is important to note that there are

(Continued on page 72)

10 _50 S

Si9""' IIO noise rllio (db)

.'-::;:;------:::::------:;----c-----;;---

Fig. 1-lntelligibility vs. signal to noise ratio for various
types of processed and straight speech.

T here is a great interest among amateurs on various
forms of speech processing. Debates as to compression
VS , cl ipping , and whether to do it at a.I. or r.t. seem to be
in vogue. In all this, I feel some important points are
being overlooked. Before getting into this, a brief review
of basic speech is helpful.

It has been found that speech power tends to occur
in certain bands called "formants" . The first (lowest
frequency) formant lies below about 1 kl-iz. It comprises
mostly the vowel sounds and is the strongest. It has been
found that it contributes little to intelligIbility (the character­
istic of being able 10 understand what someone is saying),
but a lot 10 fidelity (the characteristic -of being able to
recognize who is doing the talking). Incidently, this br ings
up one of my pet peeves. Frequently I hear on the air one
amateur ask another " How does my processor (cl ipper,
compressor, or what have you) sound?". He is hoping for
the reply " It sounds good" , but as pointed out above,
fidelity has nothing to do with intelligibility. tn my opinion,
if a processor sounds good, it isn't doing its job, which is
to punch through CAM and CRN, That does not mean it
should sound garbled and distorted, since this also reduces
intelligibility. More on this later.

Between roughly one to two kHz lies the second formant,

"1347 Judy Ad., Mohegan lake, N.Y. 10547
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RINGO

DIRECTIONAL
GAIN ARRAYS
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Stacked for increased perfor­
mance , CUS HCR A FT Power
Pack arrays come complete .
Ready for use when f ull quieting
results are needed to access dis­
tant repeaters or long haul sim­
plex contacts .

OMNIDIRECTIONAL
GAIN ANTENNAS

CUSHCRAFT'S
• Ringos
• Rangers
• Stacked 4·pole
antennas are recognized
world wide for their low
angle of radiation, ease of
assembly, and tremen­
dous performance on all
amateur FM frequencies.
Regardless of the FM fre­
quency. rely on Cushcraft
to deliver
" FULL QUIETING

PERFORMANCE".

DIRECTIONAL
GAIN BEAMS

• Direct 52 ohm feed

• Rugged
• Seamless aluminum

construction

· .. and high performance
make for years of trouble
free activity with any
CUSHCRAFT FM Beam.

Model GO-SOO

World 's first peeker­
able, berterv oper­
ated, digital ,Iarm
clock . H81 Dlal-a­
ti me ... a p ro­
grammed world
t tme-aone reed-
out system. Shows
the actual time In
24 different cIties
and place'S all over
the globe. For the executive on t he go.
Sugg. Ust Price : S~. Now $99 .95.
5-$30.00.

2-1 hour ('liIilar)" Tim ..)
I)jl!ilal Clocks hy' COI",I.

FLUI I COIP.

Color:
Whita o n ly Model 221 · M

Compact digital etarm clock. Up fronl
lighted d ial illuminates large leaf type
numbers which flip instantly and silently.
24 hour ata rm system. Synchronous
motor. Exquisite styling. 5 3/4" x 2 3/4"
x 33/8". Sugg. List Price :~5 .

Now $ 19.95. Save $ 4,QQ,
Order direct from this ad! Send check or
use your Ma5tercharge or Visa. Allow
52.00 8Xtftl for shipping/handling charge,.
United High Power Associates, Inc.

38 9 Fifth Avenue
N. w York, NY 10016

Phone (212) 685-2888

Critical buyers are choosing the
OM·170 RTTY demodulator to give
Ihem more features at lower cost.
Write for Informallon and compare.
Discover what the critics have.
$39.95 Kit 559.95 Wired

CifCUIt C.rd EdQ8 Connector $2.00

DM·170

Active Filter
Demodulator

P.O. 10. 976

Topeka , Kansas 66601
(9tl) 234- 0191

THE
CRITIC'S
CHOICE

...~~ World Dil!ital
V Timer hy Copul.



The art of very low power operat ing

a monthly feature bV

ADRIAN WEISS, K8EEG I
I

K6TG/6 nesr Don Pedro Dam, Tuolumne County, Calif. 1976 Field Day. Center 40 It. pole
holding up the apex of the 450 ft. V beam-other two poles for the 67 ft . inverted Ell.

1977 Milliwatt Field Dayl
Antenna Height

E xcept for a "Stra ys" nole in OST.
we didn't mention the 1977 Milliwatt
Field Day Trophy competition in print.
We let 1976 slip by also, wondering if

'83 Suburban Estates, Vermillion, SD 57069

there is sufficient interest to warrant
continuation of the award. Well, only
two entries were received this year,
and one in 1976! This could be inter­
preted as an indication that interest
has waned-or is it a lack of publicity?
We'll make 1978 the deciding year ,
Fifteen entries this year, or no more
trophy.

Let's run down the entries received
for 1976 and 1977, First off, K6TG,
Ben Saylor, P.O. Box 23f4, Modesto,
CA 95351 reports: The day before
Field Day 1976, K6TG and the XYL
worked eleven hours in the broi ling
sun at a baked dry Field Day site
pulling up a Vee beam with 450 ft.
legs and a height of 40 fl. The Vee
beam was a bomb that night, pulling
in powerful signals from Asia, Oceania,
Europe, and all North America, loud
and clear on 20 meters. Saturday
morning a 67 fl. inverted Ell was put
at 25 ft., and the rest of the time, be­
fore the start 01 Field Day, was used
in tuning and logging the "Ultimate
Transmatch" 10 thru 80 meters for
the Vee beam, each 450 fl. wire sep­
arately, both 450's together, and the
Inverted Ell. All ready for Field Day.
Then came the surprise! When Field
Day started, it was found that propa­
gation conditions were considerably
different from the previous night, in
fact, fewer signals were on the bands
than the night before, and the new
conditions were causing the big beam
to be of little use, and the Inverted Ell
was now consistently one "S" unit
louder on reception! Hopes of a big
QRPp score from a big beam faded ,
and the old system of working hard
for the most OSO's was used again.
128 contacts were sweated out. Then
came the take-down and pack-up time
-5Y2 hours, again in the blazing sun
of Sunday afternoon. What a Field
Day!" K6TG's log shows the following
OSO/band breakdown: 80m - 51 OSOs,
40m - 38 OSOs, 20m· 29 OSOs,
15m - 10 OSOs. Total score : t28 OSO
x 4 (5w pwr. mult.) + 1.5 (full battery
mutt.) + 150 (completely portable
bonus) + 918 points. K6TG's call will
be added to the list of winners of The
Milliwatt Field Day Trophy.

Then, for 1977, we received two en­
tries-N2AA and WA7NWL. WA7NWL
did not provide any comments, and
his log shows the following break­
down : 80m - 15 OSOs, 40m • 5 OSOs,
20m - 28 OSOs, 15m - 1 GSa, for a
total of 49 asos at the one watt level
from a home station, battery power.
Total score = 367.5. A nice showing
for 1 watl.
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Read RF Watts Directly. ( Spec if;" Type N Or $0239 connectors)
0 .4 5 ·2 300 MH Z, ' ,10,000 watts .t5'1(" Lo..... Insertion VSWR - 1.0 5 .
Unequalled economy and f l(l>< ;bi l iIV ' au y onl y the e1em ent(s } covering
v o u , prese n t f requency and pow er nellds, add ,,"tra ra n gll' la te' jf YOU,
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Cryst,,1 Company
MOtoro la HT 2 20 Cr ys tals

in Stoc k 1
No vica Crys ta ls (Specify Ba nd Only)

In Stoc k : Stand ard I Icom I He. tnk it I
Ken I Clegg I Re genc y I Wilson I V HF Eng.
I Drake - .nd Othersl $ 4.50 • I.i fet im e
Gua.antee; indica te make /model . "mIt. fre ·
Quency. r.c;. frequ e ncy.

lJeh/lTYL MLA·2500 $799.50
Den TrOn Radio has paCked all t he
fut u res a Unur amplif ie r ShOUld
nave in to t ne ir new MLA·2 500.
Any Hol m who wo rkS It Can teU'Io u
the MLA-25 0 0 rUII'I was DUilt to
m.ke amUe u r radiO mo.e lun.

• ALC c ircuit to p revent o ve r lo a d in g
. 16 0 t nru 1 0 m e ters
• 1000 ""e t U DC input On CW, R TT Y o r

SST ", Con tinuous Duty
• "'aria bl e lorced a" COOlin g synem
• sell -contained con t inuous duty po_, suppl y
• T""o E IMAC 8875 e" te.".1a nodol u ramiCI

met" l tr iOdes OPerulng In grounded gri d
• Co ve rs MARS fr equencies ""it no u t modi fi u tions
• 50 ohm in gut and o ut g u t Im ped ance
• Bu llt· in R F ""a U me ter
• 117Vor 234V AC5 0.60 h Z
• Th ird ord e r Clisto rt lo n d o""n <It lust 30 db
• FreQuenc y ra nge :

1.8 MHz (1.8-2.S/ 3 .5MHZ ( 3 .4 '4.6~
7MHZ (6.0-9 .0 ) 4 M HZ (11 .0-16.0
2 1 MHZ (1 6.0 -2 2. 01 28 MH Z (28.0. 0 .0 )

• 4 0 witU :1ri"e fo r 1 K W DC ,n g u t
• RaCk m ounting I< it a"a, la Dle 09" u ,c kl
• SIze ' 5 ..... H " 1 4 " W" 14" D WI. 4 7 IDS.

ENCOOER
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TROUBLE FR EE TOUCH-TONE

AC Volts: 0 -3 -12 -60-300·1 .200 (5.000 O hm s pe r Volt ). \cz
Ohl'05: 0 ·20k·200k·2M n ·2 0 M n ron
1200 O hm center scale o n low ranye l. sa 'r
DC MlcroampeNS: 0-600 at 2&0 mY. '*
DC M,II i.__, 0<;-60-<00 at 250 m V. pagczAccurec:y: ± 3 % DC: ± 4 % AC; lfu ll scale). •
s.:.le length: 2·1/8" .
Meter: Self-shielded; d iode ove rload p ro tected; spr ing bllcked jewels.
C_; Mo lded, b lack, h igh impact thermoplastic with sl ide latch
cover fo r access to ba tte r i" a nd fuse, 2 ·3 /4 " w l( 1· 5/1 6 " d x 4 ·1/4 "
h.
SetterilS: NE OA 15V 220 ltl, 1 %V 9 10F I ll : Complete wi th 4 2"
leads, all iga to r clips, batteries and instruc t io n manua l. Sh pg. Wt . 2
lbs.
Model 310 Cat. No . 3018 .••...... ......•... ........ $53.00

Call

P1ISITI'IE TOUCH IKE 'IS DEPR ESS)e MO IIlEe !!AHOMELD
DESK MO UNT • NO' OTUD' AA TS lSE AV1CEA l l El
Mil . S' EC. CDM' DNENTS e NO Aft e SelF CO NTAIIlU
n Al COll lAOLU D e LEVn ADJ USTAll E fROMFR Olll
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~ 1 ' 00""'1
.375

_Generel Multi1)urpo$8 V.Q-Ms
- Drop Resiftent
-Hend Si,.
• Mod.l 31" V.Q-M
_Type 3

"

1/ ·
TRIPLETT

Wh,' Waste Watts? SWR- I A "2:5.9 5

1jM14 @~.~~~r.'
SWR-l gu ards aga in st power lossl If yo u 're
nOt p u m pin g o ut . 11 the po""e r '1ou' r .
pa y in g fo r. our little SWR-1 combin . ti on
po....... r meter and SW FI bridge ..... ill te ll you
so. Yo u .ead fo ....... rd and r.flected po_ _
SImul t aneously . up to 1000 .....alts RF a nd
1 : 1 to infini tY VSWR e t 3.5 to 150 MHz. ,/

GOt it ell tuned up? Keep it the t _'I
.....itn S WR · l. You ce n le"ve it righ t in your
an tenna ci rcui t.

1. Drop-f'esi'ltent. hend'1lill V-Q-M with high' impeet thermoplast ic_.
2. 20.000 Ohl'05 per "olt DC .nd 5,000 Ohl'05 per '1oh AC: d iode

o'lerload prote<:1ion with fU$ed Rx1 Ohl'05 r.nge.
3 . Sil'lgle r.nge switch: direct ruding AC Amp renge to facilit.te

clemp-on AC AmlNlt., uuge.
RANGES

DC Volts: G-3 -12-60-300.1.200 12 0 .000 O h m s per Void .

'=========-~Na;;-

Zip _TUfTS
Ad dress _

City Sta te _

Order :

Dealer Programs
NOW A vailable

Master Charge
American Express

Visa

o Check enclosed 0 Visa 0 Master Otarge 0 Amer ican Express

Credit ca rd # _
Sign ature _

Pr lces FOB Medford
M A . MA residen ts add 5%
sal es tax. Minimum $3.00
for shipping & hand Ii"" on
e ll o rd ers.
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• OUR 2 NOVICE COURS ES TA KE YO U FR OM
DAY I (NO KNowLEDGE OF ANY CODE) THRU

6 OR 8 WORDS PER MINUTE .

•
•

, loo@~U~~~~-~~~OOOO ~1 OOlID lt\l~ I
• OUR NEW METHOD SUCCESSFULLY USED BY PEOPLE•, FROM IOTHRU 65 YEARS OLD.PLENTY OF PRACT I CE

MATERIAL, OUR 6 87 CASSET TE METHODS 9JCCH D
• WHERE' 82 FAIL .

INCLUDES EXCLUSI VE NOViCE TRAINING SCHEDULE
1 ALL REFERENCE MA TERIA LS,CHECKING SHEETS TO
• VERIFY ACCURACY, INFO ON OTHER HAM LICENS E " .
• REOUIREMENTS.

STAkO ARe 2TRm II ()U ORA l CASSETTES PROY IDE 60 II IMUH SEAC H or •
srn k' IFICAll T PRE PARED CODE PRWI CE IlE I l HS, NUMIE RS,PUN C- •
Tu Am _.COOE Y:OUPS .t OR DSl t ASSEHES ARE H SlCN U TO II IN \II I;[
LUUIN' PLA TEAU S. [ II PHASIlE NEWIIUU IA t •
f I I 0- 6 WPM ' ''~I tt t ll U II ) 6 CASSflHS ~1595 •
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START THE NEW YEAR
WITH A COPY OF

GREGORY ELECTRONICS

NEW 1978
CATALOG

Five watts to an Argonaut /rom a spare VW baltery. XYL in the operating position.

N2AA (K2KUR), winner of ORPp
DXCC Trophy #5 (see story in an up­
coming issue 01 CO) teamed up with
W2JDH for an all-out effort challenge
10 W.0IYP' s 1974 total of 439 OSOs
(4 walt level) for a tota! of 2.784 points.
N2AA chose the 1 watt leve l for the 5 x
power multiplier, and despite some
equipment failures which consumed

valuable operating time, managed to
grind out 389 OSOs for a grand lolal
score of 2.790 points. INCREDIBLE!
N2AA/W2JDH are the NEW MILLI­
WATT FIELD DAY CHAMPS BY A
MARGIN OF 006 POINTS! How close
can you get! Wfl IYL. wherever you are,
this is too close a margin to sniff al­
how about topping it this year? It

would be a battle between two abso­
lutely top-notch contest operators­
WQIYl and N2AA for top honors . Who
knows- maybe there is a steeper out
there who will come out of the wood ·
work once he realizes that some real
competition will be in there? At least,
you two won't have to worry about
K8EEG getting into the fray, since I'll
be in Europe. How about it? A chal­
lenge match or no? At any rate, N2AA
submits the following note : " Field
Day!!! tots of problems. Arrived at
N2M/3 at 1745Z. At 1800 we started
working on the tent and vertical an­
tenna, and it started to rain like crazy.
Soaked to the skin. Hooked up the rig
and the darned keyer wouldn't w ork.
The keyer had a transistor output that
would not key the Argonaut. So I rigged
up a reed relay and the damned relay
broke! The vertical didn't work: VSWR
on 40 = infinity, 20m = 10:1 , 15m
= 6:1 , 10m = 5:1 . Raised two guys
on 15 meters, but couldn't gel a solid
OSO. At this I was using the paddle
as a hand key! The power supply was
a car battery. Worked on the keyer
some more-put a small battery in
line to shut off the keying transis tor
in the Argo and it worked. Put up an
80/40 meter dipole with a bow and
arrow. About 50 ft. up. A straight di-

(Continued on pag e 72)
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Many European SWLs are avidly seekin g
endorsement stickers for their VPX certifi­
ca tes. Hans Burger , HE9CEA, of Chur,

Switzerland is one 01the most active.

JH3JEX, Akira Shimizu, age 43, of Kyoto,
Japan earned Single Band WAZ :22 on J4
MHz c.w. Akira stso has WPX and WAZ
ce rtificates and has 300 U.S. counties con­
fi rmed. His rig is a 1S-5100 to an inverted

VEE up J3 meters.

postage alone in answering these
cards. Add the enormous amount of
time to address the cards, the cost of
cards and envelopes, plus the high
cost of overseas mail , (31 (: per half­
ounce for air mail to most parts of the
world) and you get an impossible sit­
uation. The simple answer is for the
station asking for the card to enclose
a sel f-addressed, stamped envelope
so that the OSL Manager has only to
fill out the card, place it in the enve­
lope and into the outgoing box.

Many OX stations would be de­
lighted 10 have a stateside OSL M~n­

aqer. However, if he or she is in ~.fnca ,

Asia, the Middle East, the Pacific or
one of many other overseas locations
it's not that easy to find someone who
will do the job. Consequently, our
October OX column asked amateurs
interested in being a OSL Manager to
so advise us and we would publish
their names, addresses and calls with
the hope that it might facilitate contact
with a station at the "other end," The
response has been gratifying, as we
have a good list for you ladies and
gentlemen in OX land to peruse.. We
hope thai some fruitfu l assoctattons
and fast friendships may result. Here
are those who have answered to date,
l isted in random order as we received
them:

Dave Wol kow, WA6PNG, 837 North
Magnolia Ave., Anaheim, Cali fornia
92801; Ted and Julie Ermi, WA8FOV,

" Not for thee the joys of family,
Or the siren call of sex,

Your vocation, you've decided
Is to chase the rare OX" ."

Red-Eyed Louie,
West Coast DX Bulletin

News of communications around the world
tU l ::t J EY 25895 John Road, Olmsted Turnpike,
~ Ohio 44138; Glenn Letntean. WA9­

WTF, Route " Box 17, Apple River,
Il linois 61001.

Arthur Marshall, W1FJI, 60 Meadow
Road, Westport, Massachusetts 02790;
James E. Mackey, K3FN, 30 Lockwood
Lane, Westc hester, Pennsylvania
19380: Joe Schilling, 1409 SW. 66th,
Oklahoma City, Oklahoma 73159.

Dana L. Gregory, W04AAE, 1208
N,E. 10th Avenue, Ocala. Flor ida
32670; Randal D. Terborg, WB9SAO,
10137 Kastner, Oak Lawn, Illinois
60453: Ronald E. Brodowski. WB20JX,
P.O. Box 196. Elma, N.Y. 14059:
Thomas W. Gates. WB5MAH, Route t ,
Box 288, DeVille. Louis iana 71328.

Robert Fuss. W40WY. 2936 Ga~l

Quarters Circle. Marietta. Georgia
30067' SWL WDX31KN "AI" RD !:t 2
Box 542. Wescosville, Pennsylvania
18106; John E. Mullen, K6CBL, Box
5883, San Francisco, CA 94101; Mike
McNeely, K9HCK, 618 Sheridan Ad"
Evansville, IN 47710; Ron Stange,
WA4PYF 2760 Davidson Drive, lith­
onia, GA 30058: Heriberto (Herb)
Hernandez, W84101 , 27 Amy Lane,
Taylors, South Carolina 29687; and
Tom Jenkins, WA8VDC, 4828 Elm
Street, Newport, Michigan 48166.

·P.O. aox 205, Winter Haven , FL 33880.

Scotty Meadows is 9H1FC in Malta and
K5CO in Texas. He works in North Africa
and with luck may be able to confirm a

rare zone for you.



Dr. Alfonso Porretta, IBAMU. has earned most of the CO DX Award certificates. He has
a/l countries confirmed with· the exception 01 Clipperton Island, and is on the WPX. CO
OX and DXCC Honor Rolls. He has least 200 countries worked on each of the 5 bands.
80--10 meters. Ars station includes the Drake R4C, T4XB and linear. If you hear leau.

its AI's son who is going on 19.

Ranga, VU2GW (lett), and Bala. VU2LE
(righ f), are quite ac tive on 20 and 40 meter
c.w. and were worked by many this winter
via the long path, VU2LE is a CO sub­
scriber. Route OSLs 10 him via Pele: K6JG.
4040 Via Opata. Palos Verdes Estates , CA

90274. (Photo via K6JG)

De Extra
The October, 1977 issue of " The

Dxer," (published for members of the
Northern California OX Club only) had
a timely and timeless article by N6GG
and WB6RIU entitled "Climbing the
OX Ladder," The following are ex­
cerpts from this article:
Which Way Do You Point Your Beam?
- Sometimes the beam heading
doesn't add up. On occasion India
comes in due west Swing the beam
to 330 degrees and he fades out.
Bootlegger? Not at all. That west
heading happened to be the best
propagation path at that moment for
that part of the world. Some theor ies
say that the F2 layer tilts as it changes
height, and 2 or 3 of these tills add

up to produce the best muttl-hop path.
It's best to trust your ears more than
your beam indicator when you are try­
ing for very long distances. Don't be
too rigid about what the beam settings
should be, because, in the final an­
alysis the propagation path ends up
being a reciprocal path. Where you
hear 'em best is where you will trans­
mit to them the strongest.
Tuning Habits- An efficient method
of tuning a band is to first scan it
rather quickly to catch any pileups.
Next. start at the low end and tune
carefully up the band. On c.w. use the
sideband fitter rather .tban the c.w.
filler as it is much easier to listen to
while scanning. When you get to the
high end, tune rapidly back down to
catch any pile-up you might have
missed. If you repeat again within 2
or 3 minutes, most of the signals you
had heard will have reversed. that is,
those transmitting will be listening and
you will have a different set of signals
to monitor,

Whenever you happen to tune on to
2 or 3 stations bunched closely and
signaling their calls together, STOP!
Do not avoid the QRM by tuning past
as this may be Ihe beginnings of a
pileup. Switch in that sharp c.w. filter,
write down the last 2 digits of where
your dial is set, and tune carefully for
a weak repiy to one of the 2 or 3 sta­
tions heard.
International Buddy System-There
is no reason why you can't have
" ears" all over the world looking for
a new one for you. That UQ2 you need

is pretty common stuff to a European,
while the KC6 you run into once a
week in W6-land is preltty rare OX in
Europe. Why not make friends with
someone over in Europe or Africa or
somewhere and get some Pacific OX
up on frequency for them and have
them look for some of those elusive
countries you need over in their neck
of the woods. Any true OXer will be
delighted to help you get a new one,
especially if you sweeten the pot and
get him a few new ones as well. You
might even start a lifelong friendship.
A good deal, huh!

Some Thoughts on Operating
From the Bahamas During the
1977 CO Worldwide

Phone Contest

Ye OX Editor was in Freeport with
the XYL dur ing the October, 1977
bash and was fortunate in being able
to operate C6ABC for 20 hours dur­
ing the contest. The following notes
may be of interest to you:

t. When you are operat ing from the
U.S. during the contest most of the
fun is on 10, 15 and 20 meters. The
low frequency bands yield only a few
stations and the competition is fierce.
From the Bahamas the opposite is
true. All the stateside stations need
you for a multiplier and the pileups
during the night and early morning
hours are awesome. However, when
the higher frequenc ies open up and
you start trying to compete with the
W/K kilowatts for the European and
Asian stations, your contact rate falls
rapidly. In C6A the power limit is 100
watts and you can't hack it from the
"wrong side" of the pileups. Soon
you find yourself looking forward to
2 AM when you'll be king of 80 meters
again.

2. There is no doubt that having a
z-letter call is a big help in the con­
test pileups. Its much easier for a OX
station to pull a z-letter catt out of the
mud than a WB or WO call , partic­
ularly one signing portable. We
worked WA000l/8 who was very
strong, but Whiskey 4 Ham Radio or
Kilowatt 2 Good Morning were much
quicker and easier. Further, we were
surprised by the number of 2-letter
calls used in the contest. For example,
out of 38 U.S. stations worked on 160
meters, 28 were 1 x 2 calls. In the
order worked these were N4EA, K2GM,
W40R. K50A, W3AU. W2PV. W2YV,
N4PB, W5CH, KSJA. Nt MM, Kl PR,
W3MM, N4YN, W9YF, Wt BB, W0FG,
N5XR, N5WA. K10X, N4JJ. K3RA.
W1 ZA, N50X, K5GO, K6SE, and
W4WS. On every band it was common
to work a string of a hall-dozen 1 X
2 calls.
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Aida r euone. ffTLA. earned Single Band
WAZ ::21 on 14 MHz c .w. using the Drake
Line barefoot. He has worked almost 250

countries. Aldo ts age 26.

The Committee was recently pe­
tit ioned to change the effective date
lor contacts counting toward Single
Band WAZ. The original rule states
that contacts must have occurred on
or alter Jan. 1, 1973. It was suggested
that after the first award had been
made for a partic ular band/mode, that
cards dating back to Nov. 15, 1945 be
accepted for later certificate numbers,
or alternative ly that after 10 awards
have been made fo r a band /mode
the date would revert to 1945. Exam­
ples of band/mode are 20 meter c.w.,
40 meter phone, etc. The Committee
vote on these 3 options was over 90%
in favor of keeping the present Jan. 1,
1973 date. Comments from some of
the Ccmmtttee members with thei r
ballots went as follows: "Changing the
ground rules always causes bad Ieel-

W9DWO
W0SFU
Kf'}SVX
WB0NHG
VE3GMT

WPX and Other
Prefix Awards
K6XP­

Chairman
N4MM
N4NO
W4UG
K5UR
K6AHV
KH6GOW
KP4AM

CO CW. and S.5.8.
OX Awards
W70M-Ghairman
W4KNW
K5YMY
W70K

Don, W2MPK, holds c.w.-phone WAZ:: 4J 31, s.s.b. WAZ:: 1392 and recently qua/ilied
for Single Band WAZ on 20 meter phone. Don is also at the 300 country level.

February,1978 • CQ • S9

WAZ and OX
Half of Fame
K4I1F­
Chairman

W1AM
W'WY
W2GT
K2FL
N4MM
N5JJ
W81MZ
K8LJG

More About The Committee
Since the CO OX Awa rd's Advisory

Committee was lirst estab lished in
1967 by K4I1F, John has been sole
lia ison with the Committee. This was
fairly easy with the origi nal 5-man
Committee, but now that 22 cl ubs
have Committee representatives it is
no longer possible lor one man to
provide adequate liaison. Therefore,
the lollowing 3 sub-committees have
been created: WAZ and OX Hall of
Fame chaired by K411F; WPX and other
prefi x awards chai red by WPX Man­
ager Bob Huntington, K6XP and the
CO C.W. and 5.S.B. OX Award sub­
committee chaired by Assistant OX
Editor Rod Lmkous. W70M. Callsigns
01 the members of each sub-commit­
tee are as follows:

3. The ORPp boys have thei r fun in
the contest also, despite the fact that
they can't compete for top score.
W6POZ was worked on more than one
band , including 40 meters, though he
was running only 5 watts. Those west
coasters who complain that my 100
watts is too weak on the low bands
please take note.

4. People don't take advantage of
the potential multipliers on 160 meters.
With C6A power we worked as far east
as EA8CR, got him on the fir st call ,
and as far west as K6SE. Granted
there were only a handful of stations
on 160 which could be easily worked,
but if you log GSA, FM, HH, HI, KP4,
KV4, TI, VP2's, VP9, ZF and others,
you've got some darn valuable multi­
pliers.

160 Meter News (de W1BB)
For complete details on this winter's

tOO activities, send a self-ad dressed,
stamped (13¢) envelope to Stew Perry,
W1 BB, 36 Pleasant Street, Winthrop,
MA 02152. Stew's 160 Bulletin is is­
sued 3 times each year gratis to active
top band Dxers. The fall issue reports
that KH6 stations may now operate
from 1800-1 81 0 as well as the high
end of the band. 1995-2000, and the
very sad news that Roy, wnx a lead­
ing 160 DXer lor many years, passed
away last July,

Listen for the Marconi 75th Anniver­
sary Station, KMl CC, which shou ld
still be active using A-2 emiss ion and
some 160 meter operation.

Everyone is encouraged to keep
1825-30 KHz clear for weak OX sta­
tions. This is the 160 meter OX
window.
New DX Committeemen

The OX Department is pleased to
announce the addition of David Novoa,
KP4AM (ex-KP4BDL), and Dewey L.
Treanor, KilSVX, to the CO OX Award 's
Advisory Committee. David is Presi­
dent of the OX Club of Puerto Rico
and will be representing that club on
the Committee. Dewey will be repre­
senting the Eastern Iowa OX Associa­
tion of which he is President.

The complete list of officers for the
Eastern Iowa OX Association includes
K0SVX, President; Douglas C. Byal,
W05M L, Vice President and John V.
l undberg, W0VU, Secretary-Treasurer.
Ollicers of the OX Club of Puerto Rico
include KP4AM, President; Al ic ia Ro­
driguez, KP4Cl, Vice President; l uis
de la Vega, KP4oMZ, Secretary-Treas­
urer; Pedro Ptza. Jr.. KP4RF (ex­
KP4A5T, the world's strongest signal),
Di rector; Jose Toro - Ho rn anac he.
KP4RK, Director and Robert Jimenez,
KP4ClB, Director. KP4RK is the origi ­
nal founder of the OX Club of Puerto
Rico and edited its club newsletter
during the 1960's.



That's Ron-DE5CAl YK standing in Iront
of an Austrian U.N. Tank-2600 meters
above sea Jevel on the Golan Heights­
Mt. Hermon, Syria. (Photo cou rtesy, Cal·

W2PPG)

4 160 OK3OZ
4161 0 J9KM
4162 .•. OJ.(YS
4163 OK7FZ
4164 0K3KO
4165 0U2AJH
4166 W6TC
'(167 JR1FCT

610 OK1MP
611 KP4AM
612 0K8KC

S.S.B.
1008 . . . '40CO
lOO9 •.• 18IG5
1010 ... K6S0E

C.W.
1656...WA1JMV
1651 .•. WBSZAV

65 . • . K6S0E

S.S.B. WAZ
1400 .•. OJOYO

WPNX
106•. ,WA1'ILE

VPX
131... HE9CEA

Endorsements

63 ... LA7AH
601 •.. W2VO

105..WB2M50

1399..JA2RJV

415 1.•. JA1CMO
4H.2 ... K2PP
.1S3 .•. JA38NT
41504 . .OH1MO
4155 F60HB
. 156 'MIVA
41ST W2TA
4156 K4YOE
4159 0J30E

C.W.-Phone WAZ

The WAZ Program

Single Band WAZ

40 Meter C.W.
3 .. ,S M60HU

20 Meter C,W.
28. . . JA2RGH

20 Meter Phone

1005 OK3CAW
1006 JAIPUK
1007 YU3TKT

The CQ WPX Program

Mixed

115S3 W4AT
16s.4 I~MX

1655 . • . W3OG

VR4(H4)- The Solomon Islands are
only semi-rare on 20 meters, but very
ra re on 160. VR4DX comes in nights
on 1800-1805 KHz cw. from 1400 GMT
onward. He may be H4DX by the time
you read this, (see H4 above.)

606 HA!lKLU
607 YU2CAL
608 OK31F
609 WB2FKF

M'xld: 1<480 ON40X. 1()Q.t OK 1MP. 900 WAI5TAX,
199 KlJN . 158 J H1 VRO. 600 VE7 IG, S53 'MIMYG.
~ DJ8WO, 411 OJ1ND. 468 HAllKLU . 435 WB2­
FKF, 422 YU2CAL, 410 HE9CEA. 400 OK3I F.
KP4AM.

sse , 967 F2YT. 872 I6SF. 850 WA6TAX. 783 K!SOE.
650 W1KOl, 615 OK3CAW. 600 JH WRO. 511i1 4Z4_
GH. sse VE1IG . sao II5IGS. 496 G3XPO. 400 WA4­
01.10, 376 ' t RKR. 307 YU3TKT, 300t 140CO, 300
JA1PUK .

CW: 1313 ON40X. 1230 OUOT. 1002 N6JV . 981
N4MM. 910 OK1TA. 850 OK2BLG. 750 K9U1Y. 52a
OK1MP. 506 OJ1YH. 400 G3JTO. OE1K JW. 381
W30G . 309 W.RT, 302 W88ZRV. 301 I~MX , WA1_
VLE . 300 WA7JMV.

10 Mllers: OK1MP.
15 Meiers: OK1MP.
20 Mele.s: VE1IG. OK IMP. W6CN ... . OE1KJW .

K6S0E.
40 t.Aele's : K8JN. OI(1MP
eo Mele,s; HEBCEA, OK2BLI . OK1MP. KI5S0E.
A,.icI · OK1TA. Wl'K01 . OK1MP.
Asi.: OK1TA, QK3IF, OJ8WD, QK1MP, JA6-9330,

WA6TAX.
Europe· OK1TA. HE9CE..., YU3TKT. WB2FKF. OK2­

BLI , OK IMP, W6CNA. K8S0 E
No. Ame.ic,.· OKHA. VE7IG. WB2FKF. OK1MP.

W30G. K6S0E.
Ocellni,. · OK1TA. VE7IG. W7KOI. OK1MP. KBSOE.
So Americ;s: OK1TA. OK1 MP. KBSOE,

Complele rules 10 ' WPX Can be found in Ihe May.
1976 inue of CO Magazine. Applic,.l ion forml mlr.
be obllloned by sending s bus,nen·Slze. lei ·
add.ened envelope to "CO WPX A....ards.. . 5014
Mindora 0 •. , Torrance. CA 90505. U.S.A,

The comple ta rules for all WAZ .....ds a'. lound
in thl MlIY. 1976 i18.... of CO. A~plicet ion bl.nks
end ",p' ints of lIle .ules may be obt.ined by send.
Ing ...Il_add.....sed. stamped envelope to Ihe OX
Edito•• P.O. Box 205. Win le, Ha"9n. FL 33880.

-
N

mammoth DXpedition to Haiti during
the CO Worldwide OX Contest in Oc­
tober, K4UTE is OSL Manager for
phone contacts, while cw. contacts be­
fore and after the contest are handled
by W40 RT.
HU0-HU0YS celebrated the 156th
Anniversary of the Independence of
EI Salvador. OSL to P,O. Box 32, San
Salvador, EI Salvador.
HZ' - HZ1PA is a newly active station
in Saudi Arabia. He has been reported
on 14243 KHz at 2025 GMT. QSL to
W4UL
J3A - J3Z- This is the new prefix block
for Grenada replac ing VP2G-.
S2- Erik Sjolund operated from Bangl­
adesh as SMJ3AGD/S2 in September,
1977. OSL to SM3CXS.
S9-S9RLB in Sao Thome IS olten
heard near 14200 KHz s.s.b. at 2000
GMT.
TF3Q--This was a special prefix used
by the Icelandic Radio Amateur Soci­
ety Club Station, TF3IRA, in celebra­
tion of the Society's 30th Anniversary.

OSLs via Box 2071 , SEEB Airport,
Muscat, Oman,
BF - BU-Ghina will use this prefix
block if it licenses amateurs at some
future date. BY is said to no longer
be a legitimate aucceucn to China so
look upon any BY stations with great
skepticism.
C07- This is a rare Cuban prefix re­
cently activated by John, C07UPC.
OSL to box 52, Camaguey, Cuba.
CR9--lf you worked CR9AJ during the
CO Worldwide Phone Contest in Oc­
tober it was Dave Bell, W6AO, who
made a special trip to Macao for the
big Test.
CWO-CW0A was a special call for the
CO Worldwide Phone contest by e X3BA
and company. OSL to the ex Bureau.
FR0-FAI3DCK was heard near 14025
at 1200 GMT, OSL to F30M.
H4- This is the new prefix for the
Solomon Islands replacing VR4.
HH5--HH5HR, HH5RB and HH5TW
were the calls used by the North
Florida OX Association during their

ings."-W1 AM. " The newcomers are
the enthusiastic ones. They're in the
pileups looking for the new ones."­
W70K. " It would be a disappointment
to a station striving for the award to
suddenly f ind himself many serial
numbers down the Iist."-N5JJ. " I
believe that once started it is too late
to change the rules. There would be
great confusion over cert ificate num­
bers."-W4UG. " I think that Single
Band WAZ is suc h a prest igious
award that the diff iculty factor should
remain high," -K6AHV/W6RJ. "If we
reverted to the 1945 date, a Dxer.
could be dormant and rest on past
laurels."-K8LJG. " If a rule is made
for one person, all should be under
the same." -K50A/K5YMY.

News ot Rare and
Unusual Pre fixes
A4-A4 XFE in Oman has been active
on 15 meter s.s b. around 11 00 GMT
and from 14245-14310 at 1200 GMT
and 2300 - 0100 GMT. A4XGG also
likes 20 meter s.s.b. and asks for

Ron-OE5CAIYK-serving wi th the U.N.
Peace Keeping Forces, shown at the ooer­
aring posit ion , located on the Golan
Heights , Syria-giving a new country to alt

who call. (Photo courtesy, Cal·W2PPGj

Cal, W2PPG . happy to help so many with
another new country on the A'ricaner Net ,
which meets daily on 21355 kHz, 1800ZI

2000Z.
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The WPX Honor Roll
The WPX Honor Rol l is based on the cu rrent confi rmed pre fixes which are sub­
mitted by separate application in strict conformance with CO master prefix list.
SCores are based on the current prefix total, reg ardless 01 an operator's all time count.

Mixed
w.wv ..... 1675 N4••Uol · .... 12'90 woe., .... 1030 '"20' · ... .882 YU2ESL .... 782

""G ......1552 W4S0Y · ... 1271 wersc ..... 1028 OUCF · ... . .872 WAV,US .... 757
F9RM ..... 1537 ,OW .. ....1250 1<6Z0L · ... . 1027 W4SYU .... .859 K8UDJ ..... 750
VE3GCO ... 1436 wa41<ZG ... 1230 tesr •..••. . 1024 G"'O • .... .8<t9 1<8LJG .. .... 750
ON40X · . . . 1429 PAlSNG •.• 1229 WAIJKDI .. . 1019 13ANE .... . .848 CTl l N . ... . . 749
YU2DX . . .. 1407 W9FO · .••. 1184 WA1JMP . . . 1008 WOSO ..... .844 WA5l0B . .. . 749
W2NUT · .. . 1400 W8ROC .... 1181 SM60HU ... 1000 YU10DS ... .836 WeANS •.••. 741
W90WO ...1365 1<5UR .... •. 1171 DU MD .... .993 JA1 AG · ..• . ,831 PY4AP ... .. . 735
W3PVZ .. •. 13&4 WB4SIJ · ... 1152 1<41<0S •••.. 960 W9WHM .. . .811 K.(IBLT .. . . . . 733
W7LLC .. .. 1358 N6AV ... ... 1150 W41C . .. .... 950 YU3EY · .. .. .811 1<7NHG .... . 719
W8LY · . •. . 1349 WlIAUS .. .. 1107 WA6TAX . . . .949 W6NJ U ... . . 811 WA6EPO , . . . 71 3
W2NC . .... 1330 N6CW . .. .. 1092 1<50 S ... . ... 923 W9ZTD .... .801 PAIlVB • . .. . . 706
YU1S CD ... 1321 YU1AG . . . . 1075 W" SFU •••. •906 'I'" . • • . • • •. 803 U"3FT .... . . 705
W4CRW ...1308 N2AC ... ... 1043 W3YH R . . .. .906 IT9AG" · . ... 791 OE6RP .... .622
OJ1CX .... . 1297 N6JV ...... 1035 SM7TV . . . . . 905 K2ZRO .... . 782

S.S.B.
" R" .....1'"3 HPIJC ..•..1088 CTl PK ...... 923 . >SS ....... 650 WA5LOB •••. 141
W4UG .....1433 YU1BCO .• . 1063 IT9JT ...... 916 W4CRW .... .840 W'"C ..•... 730
II.4MU · ... 1329 P.usNG ... t0304 F2MO • •• .•• 9Oot OE2EGL . . • . 839 WBYMV ..... 720
""G · •.. . . 1320 OC90H .... 1033 DU MO .. ... 903 W6RI<P .... . 822 W86DXU •. .. 708
rszv ......1289 01<281 · .... 1003 W84KZG . ... 900 W3M • •.•. 818 "'''''SX ......102
181<09 • •.•• 1188 WB4SIJ .... 1000 _08 ..... lIM OKIMP · •... 811 CX2CN ... .. 102
N4MM . . . .. 1149 ,OW .. . . . . 1000 1<2PO" .•...683 PY3BXW .... 808 YUl0DS ....&t8
18YRK ..... 1108 WA6T"" ....975 W3YHR ..... 88 1 W41C ..... .. 800 N2"C ...•.•. 630
rszsc .•.•.1102 W82NYM ... g41 Zl3NS .. .. .874 YU1Aa · .. .. 185 CR711< ...... 613
W9DWO •.• 1089 ",UR .......932 DJ7CX · .. .•. 852 G30<> ......165

C.W.
W8LY ... .•. 1331 YU1BCD ...1086 1<6Z0 L ...... 915 VK3AHO .. . .809 1<2ZRO ..... 649
W81<PL . . .. 1330 W4CRW · •• . 1041 N4MM ...... 905 "., ... . .... 601 YUl00S . . •. 639
ON4QX · . .. 1245 W"2HZR ... 1006 N2AC .. . .... 896 V01 1<E • . . . .800 1<1LWI . ... . .629
OL10T .. . .. 12Ol1 G2G M · ....1004 1<5UR . . . . . . .892 W4SYU . . ...168 Ol<20X .. . .. 600

" "G · ... • • 1205 . 6.J V ... ... .992 YU1AG ... . .870 W.. IC •.. . • . . 754 VE40X . .. . .600
W2NC . .... 1170 OJ7CX . . .... 989 1<2VV ... .••.850 SM5BNX .. .. 706
W2HO .. .. . 1126 W2AIW .. .. 912 IT9AGA . •• . .825 0 1<20B .. .. .693
1<6XP · ... . . 1124 W3ARK .. . .. 960 W61 S0 ... .. 824 wa41<Z G .. . .680
"" 0 • .••. 1091 V01AW ... .. 932 1<7ASV . . ... 812 KH 6HC .. . . . 649

around 0000 GMT and UMl"LAK, also
from Vladivostok has been reported on
21013 at that same time. UA0. UV~.

UW0 and UK£! stations with the letter
L immediately following the fJ are from
the Vlad ivostok area. If the letter after
the 0 is C. E or G the station is either
in the Khabarovsk region or on Sakh­
alin Island, both being in zone 19.

S.s.b. DXers looking for zone 19
should listen for UAflIAW. UK£!CBE or
UYOEX in the 14220-240 band segment
from 0000 - 0200 GMT. UK0'QAO has
been heard later in the evening.
Zone 18: S.s.b. stations heard recently
from zone 18 on 20 meters include
UA9UV. UAllQAN. UAllAAK, UAJlAN.
U~SAB. and UKfJAAO. Again, 0000 ­
0200 GMT seems to be the best time
period from the east and central U.S.
and Canada, with 0300 - 0400 more
productive from the west. C.w. stations
on 20 meters during these same time
periods include UA90 BK. UMIABK,
and UA13ABB. All 3 of these statio ns
were heard between 14030 and 14040.

QSL Information

The CO OX Awards Program

$ .$.B.
529•• . IIUCM
530 .. . GM3GRX
531 • . .G4BSY

C.W.
291 W6CNA
292 VE2BDT

52fi . • . WB5UI<I
527 .. , I60NE
528 . •. llJRI<R

269 HAel< lU
290 IT 9XNM

HB"SLT_ TO R. JT1"'N- Try ailhar P.O.
Holenalein, HS8MRR, box 377 or P.O. Box
Schoenbuah l 92, 540, Ulan Balor.
Fl-9ol92 Eachan. Mongolia
lieehlenalein JYSU$-Via P.O. Box

HD8CD--c / o John I<roll . 2285, Amman, Jo rdan
1<8WG. 3528 Crai9
Onya. Flint. "'II 48506 . K.. IIFJCll..._To Leo
excePl European and Ha l jaman, W4I<A. 1044
African OSDa to Southe..t 43n:l . St ..
I.lIWOX. Piana Conti 2, CaPe COral. Fl33904
1-00010 PI)U, Italy . KlAOYJOU2.-:/ o R. H.

H0 8EE- Via John I<roll . Will iama. "'ISO, Box
He H08CO above. 33. FPO San Francisco,

HM 2Kl _ To Cho-U CA 96555
Namil l. 508-1 Kalhyun- KH6JJD/ V09_ Via
dong. SeOdaimOOn-ku, .. , R •
S , "O

0' , '. . oglna, .. r.,eou -v. eree 5193 l roQuoi a Ave.,
HP5FJ-c/ o P.O. Box Ewa Seach. HI 96708

1568. Chit,e, Harrera,
Republic o f Panama KS6DV_ To P.O. Sox

HS8SEA_ Via OSL 1333, PallO PallO.
Bureau, Radio Amaleur Amarican Samoa
Sociely of Thailand. KXn "'-c/ o D. R.
P.O, Box 2OOlI. Snowden. Sox 494.
Sa nllkok. Tha iland APO San Franc isco.

J2IAQ-To Gabriel CA 96555
Rouaull . SP 85014 .
Dlibouli, Rapublic of OF1AJ / OJO- Via
Diibouti OHtAJ. P.O, Box 266 .

J2SAR-c/ o Reo ,a Turku, Fin land
Ol ill'iar. SP 8!0302, PZS...... - To IC"'O Office.
Oback. Repvblic o f P.O. Box 1881.
Dj ibouti Paramar ibo. Suri nam

(Continued on page 71)

5 .5.B. Endorsements
310 W9QLD 275 N4MM
310 XE1AE 275 0E3WW8
300 ••. OE2EGl

C.W. Endorsements
3OO ••. N6AV
150...H,uI<LU 150...W6CNA

Completa ru lea alld application forma for "'a CO
OX Awarda Pro9ram can be obta ined by ..ndi ng a
bUSineaS aila. No. 10. envelopa. H II-addruaed and
a1amped 10: " CO OX Awarda" . 5632 47th "'venua
S.W., Seatlle, Wa.t! i ngton 98136 U.S.....

EA9FK-c/ o Jon. P.O.
Sox 101, Melilla.
Vi a Spain

fUA- Via Or. O.car
OCampo. P.O. Box
148. Greenville,
Uberia

F8CUWJFC-To "" ,
Albe r1 i . llANP, Via
Prill' Maralunga 12,
1-19100 La SPezia,
Italy

FI<8KAA-c/ o Box 20,
Nei , N_ Caledonia

FR1AD-Via
J . Oelavarda, F6ASI<.
30 Rue de Sellalla,
F·17500 Chellat.
Franc"

A35DG_ Vi a 0, Goddard.
P.O. Sox 147.
Nukualofa, Ton9a

AUGX- To O.
MacGregor, PYE
TVY B FPO 66, london.
England

APSHQ-c/ o
Commandant . Signal
Training center .
I<ohat , Weat Pak iatan

AP2TN_ Via B . "" .
Moroz. waOFR, 9106
Fulton, Delroit. "'II.,,'"

C310H--To D.
Schneider,Dl<8EV.
Berg$trall$a 66,
~060 Vier..n 12,
Germa ny

WS1- W$ l ACR OSLs go to W1SYE,
18 Market Square. Newport, R.I. 02840.
YTlJ-YHIM was heard lnthe U.K. His
OSL route is to SRS Bureau, P.O. Box
64.11001 Belgrade. Yugoslavia.
4$7- lf you need Sri lanka look for
4$7WP after 1800 GMT on 20 meter
s.s.b. OSLs go to DJ8HR.
5B4- Activity is scarce from Cyprus
these days, but you may be able to
catch SB4EU around 14240 at 2000
GMT. QSL 10 SM3GII.
5Wl - General class operators needing
5Wl can frequently find 5W18D near
21300 KHz after 2330 GMT. OSL to
K1AGB.
8Jl-8Jl HAM was a special Japanese
call from a Radio Festival in Septem­
ber, 1977.
8Q7-8Q7AB in the Maldives was
operated by JG1ClF through Decem­
ber , 1977. QSL 10 JG1CI F's home
OTH. ea7AD has also been reported
and asks for OSLs to be sent via
JA1MUN.
gUS-Terry, 9U5CA. is reported to be
back on the air from Burundi . Listen
aroun d 14280 at 1900 GMT.
9VS-Singapore is activated with some
regularity by 9Y1TF, 14225 at 1530
GMT and 9Yl SW, 14225 at 1430 GMT.

The Rare Zones
Most U.S. DXers find zones 18. 19,

23 and 34 to be the most difficult to
work and confirm for WAZ.. so we
periodical ly l ist some of the active
stations in those zones. If there is an­
other zone giving you particular dif­
ficulty drop us a line and we'll include
it in future listings.
Zone 34: Sid, ST2SA, appears on 20
meter s.s.b. between 14200 and 14210
at irregular intervals after 2100 GMT.
He usually has a pileup of stations
needing Sudan and zone 34. Some­
times he can be heard at 1430 GMT.
OSL to P.O. Box 1533. Khartoum,
Sudan or via DJ9ZB.

Several ISU stations continue to be
active from Egypt. VE3HYU/SU has
given many a happy DXer a new one
on 20 meter s.s.b., 14260-270, after
1100 GMT. OSLs go to VE1RU.
Zone 23: The most active Mongolian
stations in recent weeks have been
JT1AN on s.s.b. , daily aroun d 0100
GMT near 14220-225 KHz and JT1 AO,
on c.w. 14020-25 KHz also around
0100 GMT. OSL JT1 AN to P.O. Box
540, Ulan Bator, and JT1AO to P.O.
Box 639, Ulan Bator.

UA0'YAD has been active from Tanna
Tuva. the small part of Asiatic Russia
in Zone 23, on C.W., 14032 KHz at
around 0200 GMT.
Zone 19: Several stations have been
active on both c,w. and s.s.b. from
zone 19. If you are a continuous wave
enthusiast on 15 meters, UAel LAJ
from Vladivostok has frequented 21033

r
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a m on thly fea ture b y

A. EDWARD HOPPER, W2GT

5

L to R. Phil, WB5DPR receiving MARAC
Plaque from Mel , W5AWT tor getting him

last 2 counties.

gave the last one in Virginia, W9ZD
went out of his way for the last one in
Tennessee, and WBSDPR gave him the
last two in, of all places, Texas. Phil
could almost spit into both of them
from his home, but Mel had never
heard either of them being run.

Mel uses the same rig for his base
station and for mobile work, a little
Swan SW-240 with a homebrew power
supply. Then he got a Heath Mp-lO
converter and it would supply the re­
ceiver section of the Swan, so he
could receive while in motion and by
running the tra nsmitter at low power,
perhaps 10 or 15 watts out, he could
also transmit while in motion.

At last check, the Buick needed
under 4,000 miles to turn 200,000, and
when that happens, Mel will probably
retire it.

Mel said, "At present , don't plan
on a second go-round. I would like to
finish them Al l Mobile, All SSB, and
All t 4, Meantime, the Good Lord and
the old Buick Will ing, I will still be out
mobiling, depending on the availability
of gasoli ne and hamburgers".

In case some of you do not remem­
ber, Mel was among the First to ac­
qui re USA-CA-SOO, back on Septem­
ber 27, 1961 he was issued #1-U.

Trunk of Mer s 1966 Buick wi th the power
pla nt.

and add a few more Certificates and
Awards to the pile on the desk. See
page 75 of CQ October 1962 where
fotos show Mel being issued the Arne
Trossman Top Honors Plaque and also
being interviewed by KR IS-TV News
Editor. Oh yes, August 5, 1962 was
proclaimed by Price Daniel, Governor
of the Sta te of Texas as, " Mel Boat­
man (W5AWT) Amateur Radio Day" !

In 1969 he moved to EI Paso, still
trying to get away from Dallas, and he
was off the air until 1973, when his
reti rement became legal as well as of­
ficial . Then back to Monahans where
he went to work for HoneyDew.

Then the Mobile bug bit him. He
reasoned it was silly to sit in the shack
all day listening, when he could be
riding around seeing the country and
still listen.

Mel bought a 1-KW plant from Sears,
mounted it on a platform, and installed
it in the back of the old t966 Buick.
He never solved venting the exhaust,
so he took to running County Lines.
That way he could park the Buick so
that any breeze would take care of the
fumes from the generator, cut the igni ­
tion and be in business .

He did not get down to the nail-b it­
ing stage until about a year ago when
he realized he had only 18 to go.
Finally, this had shrunk to four, and
there it stayed for weeks on end, Then
all at once it came to a head. WA0BPE

• P.O. Box 73. Rochelle Park, NJ 07662

Mel and Geneva Boatman , W5AWT on
their 50th Wedding Anniversary Augus t

1977.

News of cert if icate and award co l lect ing
T he "Story of The Mo nt h" fo r
February, as told by Mel. is:

Me! Boatman, W5 AWT
All Counties # 169, 6-29-77

Mel's inte rest in radio sta rted back
in the '20's when KDKA (Pittsburgh)
came on the air. Coils were wound
on Mother's Oats boxes. and a FOrd
spark coil along with the car battery
made up the transmitter. Next came
a UX-1 71A with the base removed
and suspended upside down in a jar
of water, That TNT circuit put at least
1.5 walls out, but Mel made WAS
with it on 40 cw. C.w. was used for
some 20 years before he tried fane.
All in all. he made WAS on six bands
over the years. once on 11 meters,
which seemed a tough way.

Back in 1956 Mel was Electrical
Supervisor for the Texas and Pacific
Railway. but his doctor told him to
get out 01 the Dallas Headquarters
before he turned into one solid ulcer.
He bid on a Communications Main­
tenance job in Monahans and, you
guessed it. took up County Hunting.
Not too fast at first-s-he wanted to run
his DXCC score to well over 300 first,
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Alex Henry, WA9YXA collected USA­
CA-500 endorsed All SSB, All 14, All
Mobiles and USA-CA·1QOO Mixed.

AI Churchman, WA6AQR received
USA-CA-500 and 1000 endorsed All
SSB, All Mobiles, All 14.

Richard Schier, WA4l0F gained
USA-CA-500.

Justino Mateiro Santos, CT1TZ won
USA-CA-500 endorsed All SSB, #9
Award to cn.

. ~
ett",,". MYL ......0

California Chapter NAHC Local Member
Award SHEFFIELD AWARD

-
California Chapter NAHC MYL Award

We all hope the Good Lord is willing
and that we will be hearing W5AWT/
Mobile for a long long time .

Awards Issued
Mike Gilmore, K7CLO was issued

USA-CA·2500.
Cesar Santos, CT1 UE acquired

USA-CA-2000 endorsed All SSB, this
is the 2nd such Award to CT1.

Sheffield Award

bers. Seals for 10, 15,20,30, and 35.
GCR List, 8 /M, $1.00.
MYL Award: Work five (5) California
Chapter NAHC MYL Members. Seals
for 10, 15, 20, 25, 30, and 35. GCR List,
BI M. $1.00.
Los Angeles County Award : Basic
Award for 50 towns /cities of los
Angeles Oov-rv as listed on any map
of Los Angeles County. Stations to
count would have to be fixed or por-

table (no mobile). The criterion would
be stations located as shown in the
call book, or if moved, as used in his
normal statement of OTH. Seals for 75,
100, 125, 150,1 75, and 200. GCR List,
B/M. $1.00.
local Net Award : Basic award for 25
check-ins to the California Chapter
NAHC Net. Sears for 25, 50, 75, 100,
125, and 150. Send list of dates. Free.

(Continued on page 69)

3905 Century Club Award

-•

'"WA4lQF 1199
CTlTZ 1200
WA9YXA

""WA1FCN

""WA1FGU

""WA6AOR

""

USA-CA Honor Roll
1000

W84UH N 455
W1UlA 456
WA9YXA 451
WA6AOR 456

2500
K1Cl O 249

2000
CT1UE 289
W84RVW 290

""WB9RCY 331
W84UHN 338
WB4RVW 339

Bob Beaudoin, WA1FCN got USA·
CA-500 endorsed All CWo

George Woodruff, WA7FGU had me
send him USA·CA-500 endorsed All
SSB.

Awards
W.A.B. British Counties Award: Data
and rules in last month's column but
the WAB Award Books (Record Books) ,
with 200 pages of info on WAB/HAB
Awards, which costs 2 pounds .60 or
$5.00 U.S. as of June 7, 1977, are to
be obtained from: Mrs. J. E. Lacey,
Oak Tree Bungalow, Lambourn Wood­
lands, Newbury, Berks, RG 15 7TR,
England,

California Chapter NAHC NET Award

Lyn Well iver, WB4RVW obtained
USA-CA-1500 and 2000.

Dorothy Johnson, WB9RCY claimed
USA·CA-1500 and added All SSB en­
dorsement to her USA-CA-500 and
1000.

Dr. Hugh Unger, WB4UHN added
USA-CA-1000 and 1500 to his collec ­
tion. These were endorsed All SSB,
All 14.

Don Skaite. W7ULA qualified for
USA-CA-1000.

IlJ1.AftD DX AWARD

-
Cell _

Islands of the World DX Award (rules in
the December 1977 column).

California Chapter Nat ional Award
Hunters Club-Awards Program:

Awards Chairman: Nancy E. Barron.
WA6ZAO, 14603 Fairvilla Drive,
La Mirada, Californ ia 90638.

California Charter Member Award :
Work five (5) Charter Members, send
GCR List 81M - $1.00.
National Full Member Award: Work
any five (5) full NAHC members
(numbers required) . Seals for 10, 15,
20, 30 and 35. GCR List, 8 /M, $1.00.
Local Member Award : Work 10 Cali ­
fornia Chapter Members . Seals for 20,
3D, 40, 50, 50, and 70. OX need work
only five (5) California Chapter Mem- South Yorkshire Award.
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a monthly feature by

GEORGEJACOBS,W3ASK

pagation
LAST MINUTE FORECAST

West Coast, the band should open to
Oceania, the Far East and Asia be­
tween Midnight and 7 a.m., with open­
ings extending towards the East Coast
between 4 and 7 a.m., local time.

Eighty meter openings are also fore­
cast to most areas of the world during
the hours of darkness. Conditions are
not expected to be as good as 40
meters, with weaker signals and higher
levels of static, Best bel for openings
to Europe and the east is between 8
and 10 p.m. in the western half of the
country and from 8 p.m. to about Mid­
night in the east. Conditions are not
expected to be very good towards
Africa, but check between 8 p.m. and
11 p.m. for an occasional opening.
Best bet for openings towards South
America is between 8 p.m. and 5 a.m.
From western states there is a chance
for some openings to Oceania be­
tween Midnight and 6 a.rn.. wilh pos­
sibilities in the eastern states between
3 and 7 a.m., loca l time. Conditions
to the Far East are expected to be
poorer, but with an occasional open­
ing possible, particularly from western
states, between 4 and 7 a.m.

Static leve ls are expected to in­
crease on 160 meters during Febru­
ary, but some OX openings should be
possible during the hours of darkness.
Expect signals 10 peak when it is sun­
rise on the easternmost part of a path.
For example, openings towards Eu­
rope and the east should peak be­
tween Midnight and 1 a.m. in the
eastern time zone, while openings to­
wards Oceania should peak between
5 and 6 a.m. in the pacific time zone,
etc.

Shorf-Skip Openings

No significant skip openings are
expected on 160 meters during the
daylight hours, but openings up 10

1300 miles should be possible at nighl,
often extending to the one-hop limit
01 2300 miles. On 80 meters, expect
openings up to 250 miles during the
day, and between 500 and 2300 miles
at night. On 40 meters, daytime skip
should be possible between 250 and
750 miles, extending to between 750
and 2300 miles during the evening to
about 9 p.m., and between 1500 and
2300 miles until sunrise. On 20 meters,
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propagat ion should be best on this
band between 2 and 6 p.m. Best bet
for long path openings from the west­
ern states to Europe and Africa is for
a period of about two hours immedi­
ately after sunrise. Openings towards
the south should peak. again during
the late afternoon, with the band re­
maining open towards South America
until as late as Midnight when condi­
tions are HIGH or ABOVE NORMAl.
Check. until Midnight for openings to
Antarctica as well. Evening openings
on 20 meters should also be possible
to Oceania, the Far East and Asia,
with signals expected to peak between
7 and 9 o.m. in the eastern states, and
7 to 11 p.m. in the west.

Fairly good 40 meter openings are
forecast to most areas of the world
during the hours of darkness in Feb­
ruary. Check between 7 p.m. and 2
a.m. for openings to Europe; between
7 p.rn. and Midnight towards Africa;
and between 8 p.m. and 5 a.m. for
openings towards the south. From the

HOW TO U5E THIS FORECAST
1, Find prop.galion Indu ...oclated with p.rtic­

ula. band opening f.om P.opag.lIon Ch••I, .p­
pea.ing on lhe following Pltll..,

2. Wilh lhe prop.g.tlon Indu. uae lhe above lable
10 lind lhe expecled signal qualily as.oci.ted
wilh lhe band opening lor sny dsy 01 ine monlh.
Fo. exampls , an openin~ shown In Ihe chart.
wilh a propagation Incu of (3) will be good (Sl
on Feb. 1. fair IC) on the 2nd, fal. 10 poor (C_O)
on the 3.d, and poor to no opening rO·E) on Ihe
4th,0IC.

For updated informalion dial Area Code 5160683.
6223 10 ' DIAL_A.PROP, .ubsc.lbe to bl-wee kly
MAIL_A_PRO P, P.O. Box 1714, 511'(f1' Spring, MO
20902.

PrOPltllalion Index _._

0"
Above Normal: 8,18
Hi9h Normal: 1. 7.9.

12.17,19,21
Low Normal; 2. 6. 10­

n, 13. 16.20-22,
24, 26, 28

Below No.mtl: 3, 5.
1"'15,23,25

Dislurbed: 4 C-o D-E E

Whe.e ...OftCl~ slgn.1 Ou.my la:
A-excellent openin~, exuphonal1y .uong, ateady

signals g.e.te. th.n 59+30 dB.
B--Good opening. moder.tely .I.ong .lgn.l. v.ry·

;ng bet_n 59 and 59+30 dB, wllh lillie I.dlng
or noise.

e---Fai. opening. ,ign.I, tHltw..n mode••tely ,l.ong
and ..eak, v.rying tHll....n 53 and 59, with
some I.ding .nd nol....

D--Poo. opening. wilh we.k ,lgn.l. Yarying ba­
!ween 51 and 53.•nd wilh con,ide.able lading
and noise.

E-No opening expected.

The Swiss Federal Solar Observato­
ry at Zurich. the world's official keeper
of sunspot numbers for over two hun­
dred years, reports a monthly mean
sunspot number of 44 for September
and a number of 41 for October, 1977.
This results in running smoothed sun­
spot numbers of 20 and 22, centered
on March and April, 1977, respectively.
The new sunspot cycle. which began
during March. 1976. continued 10 rise
slowly, but steadily. A smoothed sun­
spot number of 45 is forecast for
February, 1978.

DX Conditions
A seasonal decline is expected in

10 meter DX openings during Febru­
ary, but some good ones should still
be possible, especially during periods
when conditions are HIGH or ABOVE
NORMAl. The band should occasion­
ally open towards Europe and the
east, particularly from the eastern half
of the country, between 9 a.m. and
Noon, Better conditions should exist
towards South America and various
regions of Africa, with fairly regular
openings possible between 1 and 5
p.m. and occasionally as early as
9 a.rn. Some good openings are ex­
pected towards Oceania and Asia be­
tween 2 and 6 o.m. but these should
favor the western half of the country,

Fifteen meters looks good for world­
wide OX during most of the daylight
hours. The band is expected to open
first towards Europe, Africa and the
east about 9 a.m., and often remain
open to as late as 2 o.m. Openings
towards South America should be pos­
sible throughout the day, with condi­
tions peaking between Noon and 4
p.m. Openings towards Oceania, the
Far East and Asia look best between
4 and 8 p.m., favoring the western
states. The path to Antarctica should
peak on 15 meters between 4 and
7 p.m.

On 20 meters, look for a window of
fairly good openings in almost all di­
rections for an hour or two after sun­
rise. The band should peak again to­
wards Europe and the east between
11 a.m. and 3 p.m. in the eastern half
of the country and between Noon and
2 p.m. in the west. Towards Africa,

"11307 Clara St., Silver Spring, MD 20902
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daytime skip should range between Au.ttal· lXI· " (1) 08· 12 (1 ) 06·0 7 (ll 02-<14 (Il

750 and 2300 miles to about 4 p.m. HOW TO USE THE OX asia 16·18 (1) 14·16 (1) 07.(19 (3 OH)6 (2

PROPAGATION CHARTS 16-19 (2) 09-10 (2J 06.Q8 (1)

Between 4 and 7 p.rn. the skip is ex- 19 ·21 (1) 10-14 (1) 04-D6 (Il '

L u~ Ch.rt al)propriala ,. you r !f.nsmitler 14·16 (2)

pected 10 lengthen 10 between 1500 loca lion . Tha Easlarn USA Cha" can be used in 16·19 (I)

and 2300 miles, with the band out for tha 1. 2. 3. 4 . 8 . KP4 . KG4 and KV' areas in tha 19-22 (2)
USA and a djs ca nl ca ll a'a.. in Canada; the cen- 22'()() (1)

short -sk ip by 8 p.m. on most days. Iral USA Cha" in Iha 5. 9 and 0 areu; the w eet- Car iD· 09·11 (I) 07-OS (1) 22-00 (2) 18.19j1)
am USA Chart in Ih. 6 and 7 ar.u. and .... ith bean. 11·12 (2) 08-09 (2) QO-06 (1) 19-20 2)

On 15 meters, skip should range be- aomewhat le ss accu racy in tile KH8 a nd KL7 are.S. Central 12·14 (3) 09-11 (4) 06-<17 (2) 20-03 (4)

tween 1300 and 2300 miles during 2. The pred ic ted ltma. 01 Opening. a'e 'o u nd Ame rica 14·16 (2) 11·13 (2) 07-<19 (4J """p,
under the a DP,o p , ia la mete, band column (15 • 16·18 (IJ 13-16 (4) 09-10 (3) Cl5-06 (2)

most of the day to about 6 p.m., with "' ,ough 80 Mete rs) lo r a part icu lar OX reg io n. as Nothe rn 16-17 (3 ) 10-14 (2J 06-01 (11

usually dead for short-skip
sho ....n ,n the le lt hand co lum n 01 Ihe Cha"• . A . , Counlrl.. 11-1 6 (:n 14·16 (3 ) 20-22 11 •

the band Ind,ca les Iha .,..1 t,ma 10 listen lor 10 meIer 01 SoUlh 18-20 rn 16-19 (4l 22-03 2 '

after that lime. An occasional s-rever openings: • be., tim.a for 160 m. t.r openings. Ame,ica 19-22 (3) 03005 (1)'

short-skip opening be possible
3. The propagation 'nde. I. the number thaI ap- Peru. 09·11 (1) 01.Q8 (1) 13·15 (1) 19-21 ru

may pe... In ( J al1er th . t,m. 01 each p,ed ,cted 801;'rla . 11·14 (2) 08-10 (2) 15-111 (2) 21-<13 (:n
on 10 meters during the afternoon, for

opening. The index Ind lcataa the num ber 01 d ays Pa,aguay, 14-18 (3 ) 10-13 (1) 16-18 (3) 03-<18 (I)
d uring Ihe monlh on ....h iCh Ihe opening is ex- BrUi!. 16-17 (2) 13-15 (2) 18·20 (4) 2HI5 (I)'

distances between approximately 1500 peeted to ta ke plac. as lo llowl; Chile , 11·16 (1) 15-16 (3 ) 20-21 (3)

and 2300 miles. Some sporadic-E
(4 ) Opening should occu' on more ltl.n 22 days Argen· 16-11 (4) 21·23 (2)
(3) Opening should occu' be l......n 14 and 22 d ay. lIna & 17· 18 (2) 23-D6 (I)

openings over shorter d istances may (2) Opening shou ld occur bel....een 1 .nd 13 d ay. U,uguay 18· 19 (1) 06-<18 (2)
(1 ) Opening .hould occur on I... Ihan 7 day. 08·10 (I)

also be possible. Re'e , 10 Ihe "Last Minula ForeclIl" e t the begin-
McM urdo "" 14-17 (1) 17-19 (1) 22·00 (1)ning o f th is P'Opa lla tio n colymn for lhe actua l

da re , on wh ich an opening with a apecilic propalla- Sound. 17·19 (2) 19·23 (2) 0CJ.<l4 (2)

V.h.t, Ionospheric Openings lion ind ex is likel y to occy r. and Ihe s igna l q ua lily Antlfcl ica 19·20 (1) 23-<1t (1) 0 4-06(1)

lhat Ca n be expec ted 06-<18 (I)

No significant meteor showers are 4. Time shown in Ihe Ch art. a re in lhe 24·hoyr 'Pred lc ted t ime. 01 80 meIer openings. Opening.

expected during February, and very
s v. le m. where 00 I. mid n igh t ; 12 is noon: 01 is 1 on 160 met e rs are a lso like ly 10 occu r d urin ll Ihose
AM .• 13 is 1 P.M ., e iC. Ap prop , ial a d.ylight lime Is lima' wh an 80 me ier opaning. a re .hown wilh a

lillie aocradtc- E propagation is l ikely used. nol GMT. To converl lo GMT. add to the lime. lo re cast ra ting 0 ' (2). or h igher.
• hown in the apD,opri.t" cha, l 1 ho u,S in PDT

to occur. Best chances for ionospheric Zo n" . 6 hours in MDT Zo na . 5 ho u,s in COT Zo ne .

openings on tne v.h.f. bands during and 4 hours in EDT ZOn". For e umple . 14 ho urs
in Washington. DC. ia 18 GMT. Wh" n II is 20 hours

February should result from auroral In loa Ang eles. it i. 03 GMT. "Ie. Time Zones: CST & MST

activity expected during periods whe n
5. The charta are b'Nd upon a Irans mitte r (24·Hour Time)PO....e' 01 250 wa na e ...... . or 1 kw , p.e.p. o n e.ee-

h.f. conditions are BELOW NORMAL band. inlO • d ipo l" an telln•• qu.rter_..... velenglh CENTRAL USA TO:above ground On 160 .nd 80 melars. a hal f-wave
or DISTURBED. Such openings on 2 above groulld Oil 40 and 20 melers. and a ....ave-

I"nll'" above ground on 15 .nIl 10 mele,a. Fo r each
and 6 meters, usually characterized by 10 db gsm above Ihese re fe,ence level • • tIla TO rs " 4f)/80

fJuller fading and signal distortion, re- propagation ill".. will Incre a . e by one level ; fo r Mele,. M",e ,s Ue ,a,. Me '....
alch 10 db loss, it .... ill lowe r by one levaL Well.,n 09-11 (1) 08-<19 (I) 0CJ.<l1 (1) 11·19 (1)

suit from the intense regions of lontza- 6. Propags lion d.lla . conla inl'd In Ihe Charts ha. I Southern 09-13 (2) 07-<19 (2) 19.22 (2)

ticn that accompany auroral d isplays.
be"n prepared from ba.iC dala publ ish-ed by the Eu,opa 13-14 (1) 09-11 (1) 22'()() (3)
InSlllute Fo r Te lK ommunica lio n Sclencea of th" I No rth 11·13 (2) 00'" mAuroral-type openings usually range in u .s. Dept . 01 Comm.rc., Boulder. Colorsdo. 80302. Alrica 13-15 (3) 01-<12 (1

distance from a few hundreds up 10
15-16 (2) 20-22 11)'
16-18 (1) 22-00 2)'

approximately 1300 miles. Check Ihe 22.()O (1) ()Q.(II (1)·

" Last Minute Forecast" at the begin- Northern pl.l1 ( I) 011-<19 (1) 06-<17 (1) 11·19 (1) North" rn 09-11 (I) 01-<l9 (1) 06-01 (1) 19.22 (I)

Euro pe 09-12 (2) 07-<19 (3) 19-02 (2) & C"nl,al 09-11 (2) 01-10 (2) 22'()() (1)

ning of this column for those days & Eu,opean 12·13 (1) 09-11 (2) 02-<)3 (1 ) Europe & 11·12 (I) 10-12 11) 0CJ.<l2 (1\

during February that are expected 10 USSR 11·13 (1) 20-(11 (1)" Euro pean 12-13 2) 22-<11 (I '
13· 15 (2) USS R 13·15 (3)

be DISTURBED or BELOW NORMAL. 15-17 (1) 23-01 (1)

Trans-equatoria l propa gation (TEl
00-03 III Ellte' ll 09·11 (1) 01-09 (1) 0 7-12 1') 19·22 (ll

Ea. lern 08·11 (1) 08-09 rn 06-<17 (1) 18·20 (1) Med lte r. 09·11(2 12·15 2) 20-22 (1 •

usually improves during Ihe spring Me d ile , - os- t r (2) 07·09 (2) ec.ea (2) ..ne.n & 11·1 3 (1) 15-17 (1)
ranean & 11·13 (1) 09·12(1) 23-00 (1) Mid d le Elft 22 '()() (1)

months and particularly when a solar Middl e 12·15 (2) 20·23 (1)" We . te rn 09. 10 11) 07.(19 (1) 06·1 2 (1) 18·20 OJ
cycl e rises. Easl Hi·16 (3l Af rica 10·12 2) 09·10 (2) 12· 14 (2) 20·23 (2

1 8.1 ~ V) 12-1 4(1) 10·12 (3) H -15 (3) 23-<11 (1)
Some TE openings may be poss ible 18-20 11 12.13 (4) 15_16 (4l 21-00 (ll'

00-<12 1 13-15 (3) 16-17 (3
on 6 meters, ;n February, between Western ~·' 1 (11 07-<19(1) 05-<16 (I) 18·21 (1) 15·16 (2) 17· 19 ?)
South America and the southern states. Africa 11013 (2 09·10 (2l 06-<18i2l 21·01 (2) 16-17 (1) 19-21 1)

13-H (I 10·12 (3) 08· 13 1 01 -<13 (1) Entern 09·12 (I) 08·11(1) 06·12 (I) 19·22 (1)The best time to check for TE open- 12·14 (4) 13·14 (2) 22·02 (1)"
H ·15 (3) 14·15 (3) & Cenl,.l 11·15 (2) 12·14 (2)

ings is between 7 and 10 p.m ., local 15·16 (21 15-11 (4) Af rica 15-17 (1) H·16 (3)

lime. 16·11 (I 11·18 (3) 16·18 (2;
18-20 (2) 18·19 (1)

This month's Propagation Charts 20-22 (1) Soulhern 08-09 (1) 01-09 (1) 05-01 (:n 19-22(1)

contain band opening predictions for Easlem 09·11 (1) 08·10 (1) 07-<19 !' ) 19-22 (1) Alrica 09·12 (2) 09-11 (2) 07-13 (1) 20-21 (1)'

a Cenl,al 10-12 (2) 12·H 1) 22'()() (2) 12_13(1) 11·1 4 (3 ) 13-15 (2)

major OX paths for the period of Feb- Alric. 12-14 (3) 14·15 (2) 00-01 (I) 14·15 (2) 15-11 (3)
14·15 (:n 15-18(3) 2D-OO (1)' 15-16(1) 11-18 (2)

ruary 15 through April IS, 1978. A 15-16 (I) 18.'~ I~)
1&-20 (1)

short-skip propagation forecast for 19-20 I ) 23-01 (1)

Soulhe,n ~~O 111 07-10 (1) 01-1 4 (11 18-20 (I) Cenl,al 01.(19 (1) 0&-10(1) 06-<17 (1) 05-07 (1)
February appeared 'n last month 's Africa 10-12 (2) 10-13 (2) 14·16 (2) 20-23 (:n & Soulh 11·19 (I) 19-21 (1) 07-<19 (2) 1&-20 (1)

column. Instructions for the proper use 12_14 (1) 13-15 (3) 16-18 (3 \ 23-00 (1) As ia 09-11 (I)
15-11 (~ 18·20 (2) 21·23 (1)' 19-21 (2)

of these charts appear at the begin- 17·18 (1 20-22 (1) South· 011-1 0 (1) 09-12 (1) 06-<17 (1) 04-<17 (1)

ning of this column.
22.(1(1 (2) ealll 18-20 (I) 16-17 (1) 07-10 (2)
0CJ.<l1 (I)

"''' 11·19 (2) 10-12 ( I)

73, George, W3ASK Cenlral 08·1 1 II ) 0&-10 (1) 06-07 (1\ 19·22 (11 19-20 rn 16-18 (1)
& Soutll 19-21 (1) 19·21 (I) 07·09 (2) 04-00 (1 1&-20 (2)
Allia 09-~ ~ m 21>-21 (1)

February 15-April 15, 1978 19·2 1 1 ,,, 16-19 (1) H·1 6 (1) 06-01 (1) """I'ITime Zone: EST (24-Hour Time) Soulh · 10-13 (1) 0&-10 (I) 06-01 (1) 05-01 (1) Enl 16-16 (2l 01-09 (2) "'''''enl 18·20 (I) 17·19 (1) 07.(19m19-22 (1) t8·2O (1) 09-11 (I) """1'/EASTERN USA TO: As ia 09·1 1 pI 16-18 (1) 05·01 I •
19·21 1 16·21 i2)

to ss so 40/ 80 ,,, 17·19 (1) 16-17 (1) 06-<11 (1) 05-<18 (1) 21·23 1)

Mel" " M,,'ers M" r" " M"lers Ea .1 17.19/2) 07-<19 I?l 05-<17 (1)" SOUlh 11·1 3 (1) 10-12(1) 06-<17 (1) 22-<10 (II
We ,llrn 09· 12 (1) 08·09 (Il 06-<11 (1 17.18(1) 19·20 (1) 09·11(1 P.clfic 13·H (2) 12·15 (2) 07·09 (3l 00-01 12
& ceet rer 09·10 (2 01·09 (3 18·19 (2) 17-18 ru & New H·1 5 (3) 15·17 (3) 09·1 1 (2l 01·06 3)
Eu rope 10·13 (31 09·11 (2 19·22 (3) 18·20 (2) Zealand 15·16 (2l 17·19 (2) 11.18(1) 06·07 (21
& No"h 13.H l2 11·12 (3 22·01 (4) ao-aa (1) 18·17 (I) 19·20 (I) 18·20 (2l 01-<18(1
Af, lca 14·15 1 12·H (4 01·02 (31 Soulh 12·14 ('1 10·14 (1) 09·11(2) 00-<11 (1) 20·21 (3l 00-<12 rn-

H -15 P) 02-<13 (2 eeeiue H ·16 (2) 14·16 (2l 11. 19 (1) 01-<12(2) 22·00 (2) 02·05 (2) '
15-17 21 03-<14 (1 & New 16-16 (1 ) 16-18 (3 19·23 (2) 0 2-<15(3) 00-<12 (1) 05-<11 (I) '
17·19 (1 19·21 «r Zealand 18·19 (2) 23-06 (1) 05-<11 (2)

21-ogm: 19·20 (1) 06·07 (2) 07.Q8 (1 )
(Continued on page 68)00-02 1 ' 01.(19 (3) 03-07 (11'
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a monthly feature by

FRANK ANZALONE, W1WY

ntest lendar

areas including the above. The rest
of the world will be looking for con­
tacts in the above CO Zones and
adjacent areas.

Use all bands in the U,S. general
port ions. No cross band or cross
mode except via Oscar.

Exchange: RS(T) plus OSO no., and
country. (i.e. 599001 Gitmo)

Points : Contacts between stations
within own country, 2 points. Outside
own country but within contest zones,
3 points. With areas outside contest
zones, 5 points.

Rest of world, 5 points for all con­
tacts with stations in above contest
zones and areas.

Multiplier: One for each OXCC
country worked per band.

Final Score: Total OSO points from
each band multiplied by sum of coun­
tries worked on each band.

Awards: Certificates and special
recognition will be given in many
categories. Incl uding working six or
more KG4s, six or more coun tries in
the contest zones, and lor Oscar con­
tacts.

Inc lude a summary sheet. signed
decla ration and check list for logs with
100 or more contacts.

Mailing deadline is March 1st to:
Guantanamo A.A.C., P.O. Box 73,
F,P,O. New York, N.Y. 09593. Include
a s.a.s.e. if copy of results desired.

ARRL DX Contest
Phone: Feb. 4·5 & March 4-5

CW.: Feb. 18-19 & March 18· 19
Starts: 0001 GMT Saturday
Ends.. 2359 GMT Sunday

This will be the 44th year for this
marathon making it the granddaddy
of au OX contests.

OX stations will be working the W/
Ks and VE/VOs on all bands, who in
turn will be digging lor the DX.

Rules will follow the same format
as in the previous three years.

Briefly, they are as follows:
Single operator stations will com­

pete in any one of three categories.
All Band, High-Band (10, 15 & 20) and
Low Band. (40, 80 & 160) Multi­
operator stations, single and multi
transmitter, All Band only.

a .O.T.C. e so Party
Americas e s o Party
ARRL OX Phone c ontest
ARRL Novice Round-up
New Hampshi re aso Party
a CWA a so Party
Ten-Ten Net a s o Party
ARRL OX CW . c ontest
YL-OM Phone Con test
French Phone contest
ARRL OX Phone Contest
YL-OM C.W. Contest
ARRL OX C.W. Contest
CO WW WPX SSB Contest
B.A.R.T.G. RTTY contest
Tennessee aso Party
ARCI ORP esc Party
OX 10 WIVE YL CW. Party
OX 10 WIVE VL Phone
PACC OX Contest

' Covered last month.

Calendar of Events
Jan . 20 &22
Jan. 21&22
Feb. 4-5
Feb. 4-12
Feb. 10-1 2
Feb. 11-1 2
Feb. 11-12
Feb. 18-19
Feb. 18-19

•Feb. 25·26
Mar. 4-5
Mar. 4-5
Mar. 18-19
Mar. 25--26
Mar. 25-27
Apr. 1-2
Apr. 1-3
Apr. 11 -1 2
Apr. 25-26
Apr. 29-30

Americas QSO Party
Phone: 0001-2359 GMT Sat. Jan. 21
CW.: 0001·2359 GMT Sun. Jan. 22

Announcement of this event organ-
ized by the Guanlanamo AR.C . was
not received in time to make tast
month's issue. However now that CQ is
being received at an earl ier date the
following may still be of some value.

Phone and c.w. are separate con­
tests, but mixed modes entries will
also be considered.

Stations in CO Zones 617/8/9 and
adjacent areas (HC8, VP9, HKeI, PY0",
XF4, T19) may work stations in all

Date/time in GMT, station worked,
OSO no. sent and rec'd. state or
country, name, OOTC no., band, OSO
points and multiplier.

Score 2 points for each OSO. A
multi pl ier of 2 for each state worked
on each band. And 5 for each country
on each band,

Suggested frequencies are 15 kHz
from the top and bottom of each band,
plus all v.h.f. phone bands,

Logs must be submitted within 5
days after the end of each contest.

Phone logs go to: Herb Gleed,
W6FO, 2206 West Blvd., Los Angeles,
CA 90016.

CW. logs to: Glenn H. Means,
W7AO, 226 S. Penn. Ave., Prescott,
AZ 86301.

73 for now, Frank. W1 WY

· 14 Sherwood Ad ., Stamlord, Conn. 06905

O.O.T.C. QSO Party
Phone: Fri./ Sat. . January 20/21
CW.: Sun./ Mon., January 22/23
160010 1600 GMT (11 AM EST)

Here again we have a late entry
that did not make last month 's issue.
(Being Old, Old, Timers guess they
will have to be forgiven.)

Logs should be columned as fol ­
lows:

News/views of on-the-air compet ition
R ecentl y, I received a letter -in which
the writer asked for an opi nion as to
the status of the operators at a multi­
operator contest station. For example,
can a Novice or Technic ian be part of
the operating crew?

Sure, why not? As long as their
operating is confined to those per­
lions of the bands as speci fied in their
license, I see no reason why they can­
not be part of the crew. For that mat­
ter I see no reason why a s.w.l. could
not also be included as a "spoiler" at
a receiving position, keeping the log,
etc.. as long as he does not do any
actual operating at the transmitti ng
position.

And by the same token it is quite
obvious that the usable frequencies at
the station are dictated by the station
license and not by the grade of the
license held by the operator.

Anyone not observing the regula­
tions specified in their l icense are not
only operating illegally in the eyes of
the FCC but also risk disqualification,
of the station, in the contes t.

On the subject of opera tion of a
Contest Expedition station: in most
cases these expeditions are organized
by members of a club, and as a result
the score is credited to their Club.

One thing must be kept in mind
however, in order for the club to re­
ceive this credit, the major portion of
the operating crew must be members
of that Club.

I am sure that this has been gener­
ally understood but J want to empha­
size this point because ot the increas­
ing number of expeditions during our
contests.
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More Trophy presentations. This one at the Yankee Clipper Contest Club meeting at
Hartford last fall . All were for the 1976 CQ W.W. Contest. from L. to R.-WAfJLD with
the Bift Leonard, W2SKE World All Band Phon e Trophy fo r his winning score at PJ9CG.
Next is W1GNC with the Anthony Susen, W3AOH World Multi-opr. Single Xmtr. C.W,
Plaque lor the PJ9MM operation. (W3ZZ, WB3BSV & WBfAW were also par t of the
crew.) And K1 ZM with the PVRC U.S.A. All Band Phone Trophy for his opera tion at

WfZM. That's me, W1WY with no thing to hold but my hands.

QCWA QSO Party
Starts: 0000 Sal. February 11
Ends: 2400 Sun. February 12

The 21 st Annual QSO Party will be
sponsored by the Northern New Jersey
Chapter this year, under the direction
of George Apfel, W2GHV and a com­
mittee of four other members.

The rules have been further stream­
lined and the scoring system simpli­
fied by headquarters. It is expected
that this format will be retained for
future parties, with possibly only minor
refinements. The change of sponsor­
ship each year wil l have no bearing on
any rule changes.

Only contacts between members
have any point value. The same station
may be worked once only, c.w. or
s.s.b., regardless of the band.

Exchange: aso no., time in GMT,
name of Chapter and state. Members
with no Chapter affiliation indicate
" member at large." (AL) But have no
multiplier value.

Scoring: Very simple, Multiply num­
ber of OCWA members contacted by
the number of Chapters worked.

Frequencies: C.w. - 3550, 7050,
14050, 21050, 28050, 8.8.8.-3900,

state, VE province and OX country.
(min. of 50 points) And the WNHA
award if all 10 counties are worked.

Mailing deadline is March 15th to:
Concord Brasspounders. Inc., Att: C.
Halloway, 9 Via Tranquilla. Concord,
N.H. 03301 . Include a large s.a.s.e. for
results and /or an award.

Awards: Certificates to highest scor­
ing Novice and Technician in each
ARRL section.

Entries must be mailed no later than
March 15th to: ARRl Novice Round­
up, 225 Main Street, Newington, CT
06111

New Hampshire QSO Party
Two Periods GMT

2000 Fri. Feb. 10 to 0500 Sat. Feb. 11
1400 Sat. Feb. 11 to 0200 Sun. Feb. 12

Again sponsored by the Concord
Brasspounoers Wl0C, this one was
organized to promote the Worked New
Hampshire Award.

The same station may be worked
once on each band and mode, and
New Hampshire stations may work
each other for a s o and multiplier
credit.

Exchange: RS(T) and OTH. County
for N.H. stations, ARRL sections or
country for others.

Scoring: N.H. stations score 1 point
per aso, times the number of (AARL
sections + OX countries + N.H. coun­
ties) worked.

Others score 5 points for each N.H.
station worked limes the number of
N.H. counties worked. (max. of 10)

Frequencies: CW. - 1810, 3555,
7055. 14055, 21055, 28130. Phone­
1820,3935,3975, 7235, 14280, 21380,
28575. Novice-3730. 7130, 21130,
28130. v.h.f.-50.115 and 145.015
Simplex. (no repeaters)

Awards : Certificates to the top scor­
ers in each N.H. county, and each

ARRL Novice Round~up

Starts: 0001 GMT Sat. February 4
Ends: 2359 GMT Sun. February 12

This is a good opportunity for Nov-
ice and Techs. to get initiated into
contest activity. It is suggested that
you check January a ST or write to
ARRl for more information. If you ex­
pect to participate ask for log forms
and summary sheet and for Op. Aid
# 6. (Include a large s.a.s.e. for fast
delivery).

Briefly rules are as follows:
Only 30 hours of total operating

lime can be used. Time may be divided
as desired, but off periods may not be
less than 15 minutes, and must be
indicated on the log.

All classes may participate but onJy
contacts with Novices and Tect mi­
crane. made in that portion of the band
assigned to them, have any point
value. Novices will be competing with
other Novice, and Teens. against
Teens.

For purposes of identification Nov­
ice and Techs. should include / N and
/ T in their call.

Exchange: RST and ARRL sectron.
country for OX stations. (Novices with
ARRL Proficiency credit should in­
clude that info in their exchange for
extra scoring points.)

Scoring: Number of (aSOs + CP
credit) multipl ied by (ARRL sections
+ OX countries) worked for final score.

Exchange: RS(T) plus state or prov­
ince for W/K and VEIVO. RS(T) plus
3 figures indicating power input for
OX stations. (KH6 & Kl7 are classified
as OX).

Scoring: Three points for each com­
pleted OSO on each band. Ws and
VEs multiply total by the number of
OX countries worked on each band
for their score. OX stations will use
the 48 continental states and VO, VE1­
VE8 lor their multiplier. A possible 57
per band.

Awards : Certificates to the top scor­
ing single operator station in each
category, in each country and each
U.S. and each VE ARRl section.
Awards to multi -operator stations, both
single and multi transmitter, will be
made in each WIVE call area and OX
country. In addition OX stations mak­
ing 1000 or more asos will also re­
ceive a certificate. Plaques to conti­
nental leaders. There is also a Club
award.

It is recommended that you write
to ARRl for more detailed information.
and for log forms and check sheets.
A large s.a.s.e. will get fast delivery.

Mailing for your contest entries is
April 17th to: ARRl Communications
Dept. 225 Main Street, Newington. CT
06111



7240, 14270, 14340, 21390, 21435,
28600. ATTY - 3595, 7095, 14095,
21 070. FM-146.55 simplex. (plus or
minus 10kHz)

Logs: log sheets should be col­
umned as follows: GSa no. sent and
rec'o.. time in GMT, station worked,
Chapter and state. And a column re­
cording the Chapter multiplier. The
OCWA Dec. Newsletter had a sample
copy. Also a list of Chapters by num­
bers.

QCWA will award a plaque to the
high scorer in the party.

Mail in your entry as soon as pos­
sible and mail it to : Northern New

Jersey Chapter of OCWA, P.O. Box
312, Park Ridge, N.J. 07656

Ten·Ten Net QSO Party
Starts: 0000 GMT Sal. , February 11
Ends: 2400 GMT Sun.. February 12

This is the Winter aso Party of the
Ten-Ten International Net. It's open
to all amateurs but only members are
eligible for awards.

Activity is on 10 meters only, use
any mode but one contact only with
the same station .

Exchange: Name, QTH, and 10-10
membership number if a member. ln-

Through mechan ical and electrical loading techniques these log pert ­
odic antennas provide outstanding frequency coverage for their size.
High effic iency structural desi gn eliminates overhead boom bracing .
Wide band coverage makes them ideal for MARS, maritime, commer­
cial or govern ment HF communications. MLP-l has 29' turning rad ius.
MLP-4 has 55' turn ing radius.

Propagation (from page 65)

YL·OM Contest
Phone: Feb, 18 - 19 CW.: Mar. 4 - 5

Starts: 1800 GMT Saturday
Ends: 1800 GMT Sunday

It's the Yls working the OMs in this
annual activity organized by the YlRL
All bands may be used but cross-band
or contacts with stations on Net fre­
quencies do not count.

Exchange: QSO no., RS(T) and
ARRl section or country, (See OST for
section list)

Scoring: Each aso counts 1 point.
MUltiply total by number of AARl sec­
tions and countries worked for your
final score, The same station may be
worked once only, regardless of band.

There is also a power multiplier of
1.25 for stations running 150 walts or
less input on C.W., and 300 watts p.e.p.
if on s.s.b. Multiply final score by
above factor.

Phone and cw. are separate con­
lesls and require separate logs.

Awards: Certificates to the highest
scoring Yl and OM in each U.S. and
VE call area and in each country.
There are 2nd and 3rd place cert ifi­
cates for the runner-ups. And 4 Tro­
ph ies for the too YL and OM in each
contest.

logs must be mailed by March 23rd
and received no tater than April 17th.
The V.P. for 1978 had not been elected
at the time of this writing, therefore
we do not have a mailing address for
your logs. However we should have it
before the mailing deadline and will
incl ude it in the next issue.

Winners in the 1977 YlAl " Howdy
Days" are Christa Elksnat. DJ1TE
(member) and Darleen Magen,
WOSFQX (non-member).

MLP-4
4-30
MHz

MLP-'
6.2-30
MHz

ROTATABLE
LOG PERIODIC ANTENNAS

view wIth weather­
erect panels removed

and...
A POWERFUL ROTATOR TO ORIENT LARGER
DIRECTIONAL ARRAYS. Features dua! cnecuon sncck absorbing

system to protect antenna and mechanism trom impact
loads. Strong enough to be mounted at the top of the
tower, and its compact size f its insi de most towers.
Removable weatherproof panels. Size: 19" x 24" x

16\7" . Rotary torque 18.000 inch
pounds. Braking to rque 35.000
inCh pounds, Remote control
unit hts standard 19" rack panel.

Sabre also manufactures a
complete line of towers for
all applications.

~SABRE COMMUNICATIONS CORP.
~ 119 Main Street· Sioux City. Iowa 51103

.. 712/258-6690

AuSI.sl·
eete t~·15 (1) 08· 1~ (11 06-07 (1) 02·0~ ( I)

15·17 (2) 14-16 {2 07·09 (3) 04-06 (3)
16-18 (I) 16-18 (3) ($.12 (2) 06007 (21

18·19 (2) 12·1 5 (1) 07.(18 (l
19-2t (1) 15-17 (2) 04-05 (1)·

17-19 (1) 05-08 (2)·
19-2t (2) 060Q7 (1)'
21001 (1)
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I ..GILFERCarib- 06·09 (1) 07.(18 (1) 0 7-<19 (.) 18-18 (1 ) Carib· 09-11(1) 06001 O J 06·07 (2) 18·20(1)
t>ttan , 09·\0 (2) 03.09 (2) 09-11(3) 1$- 20 121 btI_n, 11-12 (2) ON)9 (2) 01009 (3) 20-01 (3)

Cent,.' 10.14 (3) ($-13 (3) 11-15 (2) -" Cent ral 12·'. (31 09-12 13) 09-' . (2) OH13 (2)

America l 14-15 (2) 13-16 (4) 1S-'6 (3) 00-02 (4) Amer ica & "'-15 (2) 12-15 4) ' 4·16 (3) 03.(16 ru
Northe.n 15-111 (1) 11).17 g l 16-18 (4) 02-03 (31 Northe.n 15-16 (1) 15-16 (3) 16- 19 C4' '9-21 (I)"

•Co"nlrla. 17-18 2) 18-21 g l ....." Count,ies 1&-11 rll 19-21 (3) 21.(12 (2) ' "NORTH01 Souln 16-19 (1) 21.0(1 2) 00'-061' ) 01 So\Ilh 17-18 1) 21·23 (2) 02-o.l (1) ·

Amellca 00.()6 (1) '0-21 M" America 23-06 (1) •06-07 (2) 21.(13 ( • Peru, 09-11 (1) 07.(18 (1) 12·14 (1) 18-20 (1) AMERICA'S03-05 ( 1)· Boli"ia, 11-13 (2) ,.., ,~ ' 4·15 (2) 2l).O1 (2)

PaN, 0.11 f') ONlll (1) '4·1 5 (2) 1$-20 12 Pa rag uay. 13·15 (3) 09-11 (1) IS-It; 13) 01-03 (1)

SHORTWAVEBol ivia , 11·104 2} 08-13 (2) 15-1& (3) ,.." Bruil , 15-1& (2) 11·13 (2) 1&-18 4) 22.02 (1)'
Plraguay , U ·16 (3) 13-'4 (3) 16-19 C"l 02005 (11 Ch ile. 16-11 (1) 13-15 (3) 18·20 (3)
Braz il, 16-17 (2) ' ....'S (4) 19-20 (3) 21003 (1 ' Argoenljna 15-16 (4) 20-23 (2)

MAIL ORDERCh ite, 17-18 Il ) 16-17 (3) _ m & Uruguay 16-17 (3) 2Xl5 1l)
A.....n tin. 17-18 (2) (IO.02 1l ) ,MIl2} 05-07 2)
& Urug uay 18-20 (1) 04-00 (11 18-19 (1) 07-08 (1) PLACE"06-0lI 121 McM urdo 13-16 (1) 12-15 (1) 16-19 (1) 22.(12 (1)

06-' 4 (1 ) Sound. 15·18 (2) 19-20 (2) """nMcMurdo ." 13-16 (1) 16-19 (1) 2Nl2m " "hi re_ 18·20 (1) 20-22 (3) 04-00 (1
Sound. 11,.,8 (2) 19-23 (2) ..... lici 22-(10 In One-Stop
Antarctica 18-20 (1) 23-02 (1) 04-(l1S 1' ) 00002 (1

01·09 (1) cs-ee 11) Armchair Shopping
06-08 2)
OIHO (1) For All SWL Needs

Time Zone: PST (24·Hour Time) Awards (from page 63) *Rea!iV!fS - Drah, Viesu -1ped.
mods 'Of betllIf perforlTlilnc::e " Frequency

WESTERN USA TO: Presidents Award: Basic Award for 50 Readouts .. Receiyjn~ "'ntennas .....ntenna
Tu nlll'S "'FrlqU en~Calbrat OfS ... l fP BoQks

consecutive check- ins to the center- .. FMor TV Guidls ... Sl Albums ..A Pallern

nia Chapter NAHC Net. All check-ins Maps .. llU Publications ... OSl Address Books
so " ac 40180 " Confidential FrllQll!ncy USl .0"" ... All SWl. Books

Me llt. Me Ie rs Mel'." MeIer! must be consecutive. No. 1 through
Wasle rn 09-11 (1) 08·09 (1) OS.Q1 (1) 19-20 (I ) seal applied for . Seals lor 50, 100, The New 1978 '..
& Soulher 09·12 (2) 01-09 (2 ) 2Q.22 (2)

150, 200, and 250. GCR to be mailed 32nd Edition ..', ,

Europe & 12·14 (1) 09-11 (1) 22.01) !')
Non h 11· 13 (2) 20-22 I )' 10 the President of this Chapter. B/M , WORLD RADIO TVAI .iea 13-1 4 (3)

14-16 (2) Free. HANDBOOK
16-18 f)
22.01) 1) OX Net Check-In Award : For OX 6 'S Readyl

Nonh••n ." 01-08 (1) (16.01 1
'

) 1~21 (1) meter radiophone Check-ins to the net.
& cen"al 08-10 (2) 01.(19 21 21 ·23 (2) U sten to the world with th is
Europe & 10-12 (1) 09-12(1 ) 23-00 (1f Station checking-in and applying lor comp rehensive di rtlC1Ot)' of
European 12·13 (2) 21·23 (1 • certificate must be located more than sta tions at you r si de. Best
USSR 13.15 1')zaco u lSO miles from Los Angeles City Hall . th_ lsI Only 511 .95 ppd.

E••l.rn Njl 07-oB (1) 07.12 (1) 18-21 (1) Free. FREE SWL MINI-CATALOG
Ioled" ..• 08-10 (2) 12-14 (2)
......n & 10-12 (1) 14-11 (1) Boosler Award : For sponsoring 5 new GILFER SHORTWAVEMiddl. 22.Q2 (1),", members of this Chapter. Award sent Dept. CO2 • Box 239, Pari< Ridge NJ 07656
W••lern 08·10 (1) 07-<19 (1) (}4.()6 (1) la-22 (1) upon acceptance 01 51h member
"Irlc. 10-12 (2) 09-12 (2)

ce-ce '"12-14 (1) 12-15 (3) 011-12 (1) sponsored . Seals for every 5 thereafter lit'
CRYSTALS %

15- 16 (2) 12-14 (2) upon receipt of GCR List and SASE.16-11 (1) 14_17 (3) 2 METER
17-19 12) B/ M. Free.
19-21 1)

Worked All Club Calls Award: During MANY IN STOCKEnle,n ()9.12 (1) 03·10 (1) 06·08 (11 18·20(1)
& Cenlrel 10·13 (2) 12·1 4 ll ) contests many amateur radio clubs FOR THESE RADI OS ON
AI.lce 13-14 (1) 14·16 (2)

16-18 (1) across Ihe USA work for points. In STANDARD ARRL
Soolhern 09-12 (1) 07-10 (1) 06·00 (2) 18·21 (1) order to make this profitable for both REPEATER FREQUENCIES
AI,lca 10·1 4 (2) 08·13 (1)

I ' 4·1 5 (1) 13·15 (2) Ihe contest sta tion and I he poor
15·1] (3) amateur trying to carry on a normal

CleggHT· 146
17.18 12) D.ake T R·2 2
18·19 1) 050. there is now an Award for work- D.ake T R·33lrec o nlV}
23·01 (1)

Cenl, .1 17·18 (1) 07.(19 (1) 1$-18 (1) 05.Q7 ( f) ing 15 Club Calis. as designated in the Drake T A.72
G.nlY.

& South 16-17 (1 ) 18 ·20 (21 19·21 (1) calfbook. Seals for 30. 45, 60. and 75. H••thkit HW-Z02 1 (ree only)
As i. 17-19 (2) 20-22 (1)

GCR List, B/ M. $1.00.l!HO (1) 06·07 (I) He . thkit HW-202

~
01-09 (2) California Counties Award: There are leom/VHF Eng
09-12 ( I) Ken!Wileon

South· 09-11 f) 08-10 (1) 07~ (1) 01)-02 (1) 58 Counties in California. Stations to l.flY.tte HA -146..., 17-19 1) 15-11 (1) 08·11 (2) 02..QS (2) count would have to be base stations Midland 13-505
A,i, 17-19 (2) 11·13 (1) OS.Q7 (1)

19-22 (11 2Q.22 (1) or fixed portable. A mobile would be Reg&nCy HR·2 ,

eeoc '"
R.gency HR·212

0Q.02 (1) portable if unable to move while trans- Rl98rlCY HR-2B
h, 15-11 (1 12· 1ot(1) 06-07 (1 ) 00-02 (n mitting and receiving, attached 10 a R. 9"'ICV HR·J12

'"' 14·17 (2) 07.(19 (2) 02.Q7 ( A. 9"'!N;V HR-2MS
,

11-18 (3) ()9.11 (1) 07-oB (1 ground rod , operating from 110 volt S .B.E.
1a-'9 (2) 11-13 (2) 02.()6 (1)" land line power, operating with power

,

1~2O (1) 13.151' )
Son... 1802·3-4.3601

15-17 2) from a gasoline generator set on the Standard 1461826
11-20 (3) ground, etc. Basic Award lor 10 Coun- St....d .rd Horizon
2Q.n (2) Swl n FM 2X
22.Q2 (l l ties. Seals for 18, 26, 34, 42. SO. and T.mpo FMH

Soultl 12-15 (1) 10-14 (1) (16.07 (1) 19·21 f l
,

Plcific • 15-17 (2) 14-16 (2) 07-09 (3) 21·22 2) 58, GCR list, B/M, $1 .00. Trio/Kenwood ,
l N.w 17· 16 (1) 16-19 (3 ) 09-11 (2) 22·23 (3) Seals of the United States: This is an

Trio/Kenwood TR2200
Z. alend 19-21 ~2) 11-11 (1) 23.Q5 (4) Tr io/K.nwood T R7 200

21 ·22 1) 11-19 /2} 05.()6 !3) attractive 11· by 14· certi ficate. which
19-20 (3) 06.Q7 2) when completed will disp lay all of the $3.95 each
2Q.22 (. ) 07·08 (l l in q ua n t it ies o f 10 o r more, $3.50 each
22.(1(1 (3l 22·01 (1 • United States Seals. The cost is $2.00.
00·02 (2l 01.Q5 l2l ·
02·04(1) OS.Q6 I)· QSL cards are not to be sent in at the Cerri fied check or money order

"' ~ sl r. l . 12·15 (1) 09·1 2 (1) 07·08 (1) OO.QI (1) time 01 applicat ion, bul must be in
nil 1S. 17 f l 12·16 (2) 08·10 (3) Ol.Q2 (2) only . . . N O COD's

17·16 I) 16·19 (3) 1().12 (2) 02.05 (31 your possession lor spot checking. Rolin Distributors
19·20 (2) 12·17 (1) 05-06 (2 Basic Award and Seal is for one State P.O . BOX 436 , Ou nelle n. N .J . 0 • • 122()'21 (1) 11-1 9 (2) 06.Q6 !'19·22 (3) 02·(}4 I • worked, seals are issued for each

ee-c- (2l (}4·06 2j" state worked thereafter with GCR III;,01-0.4 (1 (16.07 (1 • a
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THE NAME THAT'S KNOWN AROUND THE WORLD

CO LLI N S

•
COLLINS 75S-3C

DRAKE TR-4CW

$'NAN 75(}.CW

[Ul[koMJ

ICOM IC-21 1

YAESU FT·227R

Wilson
~Vl lSON MARK IV

YA ESU FT-10 1E

LA RGEST STOCKING HA M DEALER
COMPLE TE REPAIR LAB ON PREMISES-

AT LAS 350-XL

New York City's
Open Mon .lF ri. - 9 :00 a.m.> 5:30p.m. S8 t. until 3:00 p.m.

MAIL ALL ORDERS TO ; BA RRY ELECTRON ICS CORPO RA TION
512 BROADWAY, NEW YORK CITY . NEW YORK 10012

BARRY INTERNATI ONAL TEL EX 12 ·7670 212 -925-1000

WE SHIP WORLDWIDE

BIRD WA TTM ETE R, Y AESU, DRAKE, ICOM, TE MPO, SHURE,
K DK, TU RNER, ASTATIC, HYGAI N , LARSE N, WI LSON· DEN ·
T RON-VH F-ENG.-STANDARD COMM·TUBES·3-500Z, 572B-etc.
IN STOCK. TOP TR AD ES GIVEN ON Y OU R USED EQUIPMENT.

list and an SASE, The 12 aforemen­
tioned awards are 'rom the California
Chapter of the National Awards Hunt­
ers Club, Awards Chairman , Nancy.
WA6ZAO" President, Mike, WB6VUB.
3905 Centu ry Club 1000 Poinl Award :
This NET meets daily at 0100Z and
closes at 0500Z and issues two
Awards. Rules for this Award are :
1. You must fill in every blank on the
check sheet, in each category. List
each call you claim. Check sheet and
rules to be obtained by sending SASE
with your blank OSL to: Charles Cook.
WDBDIV, 2792 Friar Drive, Parma,
Ohio 44134. Be sure the SASE is at
least 4'" x 9".
3905 500 Point Award: Send 4" x 9"
SASE for rules and check sheet to :
Charles Cook, WDBDIV, 2792 Friar
Drive, Parma. Ohio 44134.
The Sheffield Award : Sponsored by

the Association of Sheffield Amateur
Radio Clubs of England. Available to
transmitting amateurs and SWLs in the
following categories:
1. To stations outside Europe: Proof
of contact with 5 Sheffield stations.
2. To stations in Europe , outside UK:
Proof of contact with 10 Sheffie ld sta­
tions.
3. To stations in UK: Proof of contact
with 20 Sheffield stations. "Sheffield
stations" are those within the city
boundary. "Proof of contact" must be
in the form of a copy of logbook en­
tries examined and signed by another
licensed amateur of the same country.
The Award is for contacts after Janu­
ary 1st 1975, any band, any mode.
Application (With 15p stamps or 3
IRCs) to the A.S.A.R.C. Awards Man­
ager, Brian Flounders. 24 Birley Spa
Lane. Sheffield, S12 4ED England.

The South Yorkshire Award : Also
sponsored by the Association of Shef­
field Amateur Radio Clubs. Available
to transmitting amateurs and SWLs in
the following categories:
1. To stations outside Europe : Proof
of contact with 10 stations in South
Yorkshire.
2. To stations in Europe, outside UK:
Proof of contact with 20 stations in
South Yorkshire.
3. To stations in UK: Prool of contact
with 30 stations in South Yorkshire.
Proof of contact. applications same as
lor the Sheffield Award and also con­
tacts after tst January 1975.

Notes
There's just enough room to tell you

to keep in there plugging and have
patience, the OSLs will arr ive. Also
remember to write and tell me. How
was your month? 73, Ed., W2GT.
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OX (from page 61)

That would have allowed HW·8 types
to get into the fun. So, let's get to it
gang!!!

For now, 73 and gooq OAPp'i ng,
Ad.

MULTI ·BAND ANTENNA TRAPS
FG·& KW '. 'ed .._ 10. 80·10 _ .. 'Y.......

$17,95 .,.i.ppd .
FG·4 KW •• , .-.1 ...." , ." 40·10 ...., •• oy... m.

$ 17.95 Ni' ppd .
"fa.!; 300 ...." '.'ed ".po 10. 80·10 _ ...

$ 14.95 ..,.Or .
"fa-4 300 ...... '. 'ed ,'.. '- 40.10 ...-...

$ 14.95 _ ClOld .
5 hOO~' S6.~ plu. $1 .00 UPS/4 Band., $3.50
pi", $1.00 UPS C"".·F,eol'l RG·f,9/U . , $0 l J!; /
h . pl~. UPS
HANDY TAL KY OWNERS, Conv",,' yo~. "R~b­

!>e, D~cky" '0 • " Flying Ducl<y·· . M_,;"
moun, .- 101 use ...i'~ y...... " R.-
Ouoc1<y" ,.,,_...1 mobi" moun,ed "'~
50 no 01 l'IoIdina _ ...... on ......, .opt'
M.,ct>ed eo. A 10 Ii' y ..... r HT and provide .,Iid
..--i le co",-.e,.' 10 second. ,,,,UII .nd ._e
Comple,e moun l ;>nd ClIIlle '0 ",it. (Speci'y Ei,he.
F·,V"'. BIII C Or 50·239 0" VOu' HT.! $ 13.95 e-.en
....,.. Accesso.y rotl·up ..."ip 101 "''1' packing.
$4.95 each ppd
s:...d Chet:t 01 it"""' 0_ ,,, .­

PACE TRA PS
Bo. 234 M__...V. CT 06762

12'031 758·9228

SUBSCRIBE TODAY

QRP (from page 56)

pole on 80, and inverted Vee on 40,
using the same feedline. At 2025Z we
final ly had our first OSO! 80 meters
was line, 40 was very tough-had to
call five or ten guys for everyone
worked. Then we put up the beam at
0200, but it was only 20 ft. up, and we
were not able to rotate it. Pointed it at
about 260 degrees. Jl seemed to work
OK but couldn't seem to get out well
on 20 meters. Then had Argonaut
trouble-measured output was 80m -

SM.AGD/ S2--<: IO
J . Svennon, SMJCXS,
Berg"emsv.ll.
S-86021 Sundsbruk,
Sweden

TI2D8J_ Via P.O. Box
2357, San Jose,
Costa Rica

VUAS-To A. 5,
Cobham, P .O. Box
4597, While Ho,se .
Vukon. C.nad.

VG3BA--<: l o Bre nUo rd
A.R.C. . 290 Wesl
S tree l. Branl lord, Onl.
N3R 3V5 Canada

VP1AP C_ Via Ai.po,l
Camp A.R C " P.O.
Bo x 826, Behle City.
Behl.

VP2LDD-To Pe'.'
Searl• . P .O. Box 181,
Castries. St. Lucia ,
We s ' Indies

VP2MJE_ C/ o S. C,
Shallon. W6EL , 11058
Oueensland 51..
Los Ange les. CA

"'""VPlOT_ Via T. S lewa rt.
Br iliah Anta.ct ,c
Survey. Port Slanley,
Fa lkland Islands

VP'1Il- To P.O, Bo~ 463,
Ham iUon. Be,muda

VA4BC-e/ o P ,O. Bo.
225 . tfo niare , Gueda l­
c anal. Solomo n
tslands

VU2KMI(_Via D, K.
Hend.icks, W1ISY,
4906 Pinewood Drive .
Sail Ls ke City , Utah
84107

VU2LE_ To J, w. aillon.
WA60 ET. 4040 Vi.
Opa,•. Palo. Verdel
E"a 'e•. CA 902H

W8 5S GZ/DU 2-e/ o
H. R. Jones, K3GBZ,
200 W. Mo re land A. e. ,
Hal bo ro, PA 19040

VB' ACV-Via H, "'au,
c /o Mobil Oil Co "
LHO, Seumew• • North
Sumal.a, lndones ie

ZDeEW-e/ o E. Wilby,
a.a.C.. As ce n l io n
Islend. South Allanlic

ZF1MT_To A. A, Pahr.
WA' UEK, Box 1.
Plymou,h . Wiaconain
sacra

ZPSLX-e/ o Joe Arcure.
Jr., W3HNK, P.O. Box
73, Edgewood. PA
19028

ZS4PB- Via O. J, Moe n.
W7VRO. Bo~ 981.
Bellingham, WA 98225

SN2PP P_To PO, Bo.
17. Ekoja , Nigerie

91(2EII:-e/ O H. Lao ....
SMilBVO. Ra~lY.

13-13. S-18361 .
Teby. Sweden

9 M2D W_ Via R.
KnobloCh.OJ 3HJ,
P.O. Bo. 1224, 0-7814
B'.iuen. Ge ,ma ny

'1 11116I111U-To Alpans
Unde n. P ,O. Bo. 210,
Ken inga u, $abah .
M. r. ySia

ty4SF-e / o G, L. BlaCk.
WA5GFS, Bo~ 141.
Haltleville . AA 72063

73, John K41 1F

Speech Processing (from page 52)

two types of compression depending upon the time con­
stant. Both types have a fast , about 1 rns. attack time.
This is necessary because speech is characterized by
very fast rise time large amplitude signals. If the com­
pressor is to work, it must quickly reduce its gain to com­
press such a signal. On the other hand, the speech bursts
decrease at a slower rate, and therefore the release time
constant can be longer. Until a few years ago, most release
lime constants were on the order of about 1/2 sec. this
was true fo r audio compressors and for r.f. ones called
a.r.c. (automa tic level control) . This lime constant is much
longer than the decay times of the speech sounds. Thus,
if a strong signal is fo llowed by a weak one, the gain
reduction that was done to reduce the amplitude of the
strong signal, is still in effect for the weak one, and the
ratio of thei r amplitudes did not change much. Such a
long release time constant compressor IS effective for
compensating for slow variations, such as moving away
and towards the microphone, but does not do much to
enhance intelligibility.

More recently another type of compressor has become
popular. It has a shorter release time constant, and hence
is called a syllabic rate compressor, since the time con­
stant is roughly the length of speech syl lables. The exact
value varies, but 100 ms is about the maximum. The min­
imum is limited by the fact that, if it is too short, distortion
will be created during slowly varying speech sounds.
About 10 ms is the minimum, which is about the length of
the shortest speech sounds. This type of compressor does
give an increase in intelligibili ty and it can be implemented
at either the d . level, such as on the TS· 520, or at the a.f.
level. However, at high compression levels the mushiness
problem remains.
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Before going to some remedies for this, a note on Intel­
Iigibility. There are many ways to measure it. but the most
common is using a single syllable or one syll able words.
A speaker speaks syllables from a prepared list, varying
amounts of noise are added, and a listener writes down
what he hears. Thus the effect of modifying the transmis­
sion channel between them, such as compression, cl ip­
ping, filtering , etc., can be determined for various signal
to noise ratios. Fig. 1 summarizes much of the recent
research into this area'. The starting po int is curve D,
which represents just stra ight speech, r. e.. without any
clipping, filtering, or compression. It will be seen that the
curve is roughly l inear, with intelligibility increasing with
the S IN ratio.

One attempt at improving this situation IS interesting.
If the intelligibility is in the higher speech frequencies, why
not just roll off the low frequencies without using any
compression and clipping? This was done and the opti­
mum roll off fi lter determined. It turned out to be one
with a 1.5 kHz cut off and a roll off rate of 18 db/ octave
below this frequency. It should be noted that this, as well
as the subsequently discussed fillers, are for male voices,
YL's no doubt have a higher optimum cut off frequency,
although my guess is that the optimum roll off rate would
be the same . Curve C shows the results, and it is noted
that at the very low SIN ratio of -10 db it is the best. t
doubt that much amateur communication takes place at
such tow levels of SI N ratios. It is considerably bette r
than the straight speech curve B.

Another attempt to improve the situation was the use

(Continued on page 75)

'I.E.E.E. Trans. Acoustics, Speech, and Signal Precess­
ing Vol. ASSP-24, No.4, August 1976 page 277.
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Plug it in like a key and send per­
fectly timed Morse code as easi ly
as typ ing a letter. Sidetone and
buffer register make it simple to
send at the speed you select .

Available directly from the fac­
tory for $225 plus. postage &
handling . Mastercharge or Bank­
americard accepted . Call or write
to order or request complete spe­
cif ications.II

Now
available

for S89.00
with Keyboard

Box 2946 • Laguna Hills , CA 92653 • Phone : (7 14) 830-6 428

--•

CW KEYBOARD

u

ATAOtllCS
CW OPERATORS,

(707) 462-6882
lanv time, 7 davsl

$19.95 Ppd. or UPS. For air shipment
add $1 .50. W6 's include $1.20 tax. Size
3%" by 6%" . Cable included. A front
switch and second jack at th e rear pro­
vide by-paning to another lpeaker for
phone reception.

U$ing a resonent acoustic filter, the CWo,
combines good "single frequency" selectivity
with a pleasant tone $ha ping c haracterist ic,
giving the mon comfortable linening ever at­
tained for lengthy CW operation.

A valuable addition to any ham Itation :
Without a Ihclrp electronic filter , the Ielectivity
added by the CW·' il amazing. And with a
Iha.-p filter in the receiver for the tault! aRM,
the CW-' It ill gives the most pl...nt, "[ust
right" band pall for most aSO'l, net operatiof1$
and band ICltnning.

"Uoo"'J _ cw·, _ .... "' ..._ TS-!>1O _,,'eI. R...
.....~.' 0·... __ '0' _o,h.. ",.. tOt my o..ko
R.(B '· __ Ehll . w. · ,
"Tho' hnt. "",t ., •...,. TIW . one is ,..., ''9'" for mv __,
'"m __ . , If'"'' I ..... _ore ,ho "9"-" on ,"- pol. UI""

. Ned, K6"

..CO"9'. ' ul."o Sk.,,,,, '0' p'~a..nl CW! I <I'<ln ', ~ no",

"""', odd ,on nd g< 'nd,n9 I had becom~ U>a<l ' 0 - Th.
el••, '0"" of 'h. CW· ' ma ke. " 'h ~ 1>oS! od d " lon Ilia..
mad~ to my ';9"" . AN d , WAS··

"T~",foe pe ,fo,m•....,.. c... lul eon ' '' uCl ,on. n,c. ",t. _an
. ,cellon, unot" , jolin. W3··

• · Com pl. t. taU_ ""n"l>ed 0tI ,aq ....."

SKYTEC
Box 535
Talmage, CA 95481

American Cancer Society

8.A fear of cancer that can prevent
you from detecting cancer at an early stage.
A stage when it is highly curable.
Everyone's afraid of cancer, but don't let
it scare you to death.

1. Change in bowel or bladder habits.

a.Asore that does not heal.

3.Unusual bleeding or discharge.

4. Thickening or lump in breast or elsewhere.

8. Indigestion or difficulty in swallowing.

8.Obvious change in wart or mole.

7.Nagging cough or hoarseness.

If u WOn't read
ese 7s'
ofcancer...

Youprobablyhave the 8th.
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Order ftom MFJ and try it - no obligation. II
not delighted. return it within 30 days 'or a refund
(less shippll'lg). Tllis bndge is unconditionally
guaranleed tor one year.

T. order, Simply cal us tal fr!t 800·647·8660
and cllar!)e II on your VISA or Masler Charge or
mail us a cl'leck or money order lor $49.95 plus
$2.00 for shIpping and handhng.

Don't wlil any longer to enJOY manmurn an.
teena perlormance. Order today.

MFJ ENTERPRISES
P. o. BOX 494
MISSISSIPPI STATE. MS. 39762
CAll TOll FREE . ... 800·647·8660
For lechnical inlorm, lion, order and repair sl, lus,
'nd in Mississippi, u M60 1·323·5869.

• Sidestep 1: 9 KHz Increment. In
1 KHz Step , Or ± 18 KHiE In 2 KHz Step.
For Any And All Cha nnel.

• Ten Channels In The 1.6-30 MHz Band
• Selectable LSB And USB

.1 50 Wan" 1 KW, 5110 KW Output
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A,N EQUAL OPPORTUNITY EMPLOYER

Scientific Radio Systems Inc.
3 87 O RC H A R D ST.• R O CHESTER , N . Y. 1 4 8 08

• PHON" {TI t) U I-3733 . TElU '11-3" . CAllU " RAD . FT$ nI-H3·S700

AVOID
INTERFERENCE

IIIIIFJ RI' ~tS£ 8RIOGE--,

SYSTEMS

....~

.f:). .0 .

Confuse The Undesired
listener-By "Stepping Around"

The Channel Frequency!

•••• With The SR-210FS Frequency
Sidestepping HF SSB Transceiver!

INTERFERENCE IS
ALWAYS A STEP AWAY

This MFJ RF Noise Bridge . . .
lets you adjust your antenna quickly for maximum
performance. Measure resonant frequency, radla­
lion resistance and reactance. Exclusive range
extender and eXRanded capacitance range gives
you much extended measuring range.

Let's Think
Antenna Coupler

Order aeecr f rom thiS ,,1(1' Send check or
use your Mastercha,ge or Viu, A JJow
$3.00 ex tra tor sh,cpping/h.mdling charges.

United H igh Pow er Associates, Inc.
389 Fifth Avenue

New York , NY 1001 6
Phone (2 12 ) 685-28S8

Model H e / SOOA

• This cou pler w ill ma lch most t ypes o f
an lenn~ and helps to lo wer VSWR 0 1
antenna syu em1l down to 1 to 1 .

• The LC ci rcuit used IS effect,ve for re ·
duction o f T VI , B CI and FMI due 10
Ihe inhere nt bandpil SS ' i lte. effect w hich
artenoates t he har moni c lind spurious
signa ls.

• This a n ten na cou pler w ill help impro ve
SIN rat io a nd ero ss-modula t ion d is _
tonion.

• It is SUIted fa. a u to a nd o t her m obilln,
space limite d apilnmenlS a nd Ihe grea l
OUldoo rs .

B&W Model 333 for medium
and low power.
AProtessonar Instrument forbench or
field. iceat tor testing transmitters. DC
to 300 MHz
o 2-Way Mobile, CB
o Marine VHF & SSB
o Amateur
up to 250 watts output. In 4 ranges:
0 -5,0-50,0-125.0-250. low VSWR.

""00. , " " " Me noo

"" '".. ". now 500'" noe...
I n .... ••• ••• ~. •••..~....
In..~' !>o_H so·a so·a !oo-a"""0."".
O~,Ou, ' o-soo 'o-no 10-S00 , a _s ao'... ..od."". ..5... ,,", h) • • •
"" ... . 0 • "' •
....o•• M .. " .. ".JIL""."

Dummy Load/Wattmeter

~~~OO1rI~~~OO1r

I
•

see your B&W dealer, Made In the
U.S.A. by

<8 Barker & Williamson
10 Canal street . Bristol, PA 19007



The World's Greatest
Sending Device

Now available from Pllo~r

E"lI i.-n - tM new EI.etron ie
Ie KEV ER. Highly p rized bV
protessional operators t.uu. it
1$ EASIER , QUICKE R. and
MORE ACCURATE ,

It tra nsmit s w ith a mazing ease
C LEAR. C LEA N-CUT signals a t
any des ired speed. S.ves the
a rm . Preven ts cramp. and
enab les anyone t o send with the
sk il l of a n expe rt .

Ital y wri te i2V TT, P.O. Box
37, 22063 Cantu.

Equipped Wit h large specially
constructed contact pomts.
Key, any 8fTllteur transmitter
with ease. Sends M.nual.
Semi ·Automatic , Full
Automatic , Dot Memory.
Squeele, and Iam bic - MORE
FEATURES than any other
keyer. H as buitt-in sidetone,
spa.ker, speed and volume
co ntro ls , BATT ER Y
OPERAT ED, heavy shielded
d ie -c8st m etal case. FULLY
ADJUSTABLE contact spacing
and paddle t ension . The perfect
paddle t ouch will AMA ZE you.

Adjustable to Any
Desired Speed

SP EC IA L
RADIO MODEL

Fully guaranteed b y the
world's o ldest m anufacturer o f
elect ron ic keys . O R D ER
YOU RS NOW!

Every a ma teu r and licensed
OCJ8 reto r should know ho w to
....d wi t h the IC KEYER .
EAS Y T O LE A RN . Sent
anywn.re on rece ip t of p rice .
Free brochure sen t on request .

Send check o. money order.
IC KEYE R $97.50 pastp.Od in
us. and Canada. IC KEYER
LESS P ADD L E and non~kid

~ $67 .5 0 . Add 6% Solin tex
in C.liforn ia.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO. CA 92025
Phone: (714) 747·3343

"

--..........--_.-•

JAN CRYSTALS HOLD
THE FREQUENCY

0 CO 0 General
0 CB standard Communication
0 2 meter 0 Industry
0 Scanners 0 Marine UHF
0 Amateur Bands 0 Micro processor

crystal.

Te l,e ll "Mon.reh" IT rapped) l.V. Kit
Duo ·Ba nd / 4 KWP I.V . Kit 562.50

Post Paid Continental U .S .

---

~........-.

This is RF Enve lope Clippinljl_
the fe at ure bei llg used in ne .....
tr.nsm;t!er d es illns for .m.leur
end milihlry use .

4 4

~........-
- ~'...---

Models Now Avai lable
Collins 325, KWM·2 __ ._ $ 98.50 u .
Drake YR·3. YR·4, TR·6, YR·4C .
f.4. f.4x, Y"XB, f.4XC $12&.50 u .

Po1Otpa id - C.lif. Res idents
. d d 6% T."

W81:d1 fOl" othef" models I. 'ert

STEP UP TO TELREX

Fo r technicel d.ta and p rices o n comple"
TeJ"'ll line, write for Cetalog PL 7

• 6 db INCREASE INAVERAGE
POWER ::::::. ;.: _

• MAINTAINS VOICE QUALITY ••
• IMPROVES INTRlIGrBlllTY
• NO CABLES OR BENCH

SPACf: REQUIRED

• ElClliENT FOil
PHONE PATCH -.• NO ADOITIONAl ADJUST- ...
MENTS - MIlE GAIN ADJUSTS
Q.IP'PING LEVEL

• UNIQUE PLUG·IN UNIT - NO
MODIFICATIONS REQUIRED

WIT H A

TELRE X " BA LUN" FEO- "J NVERTED·VEE '· KIT

THE IDEAL HI ·PERFORMANCE

INEXPENSIVE AND PRACTICAL TO INSTAll lOW-FREQUENCY

MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM

Optimum, full -siu doublet perfo•.".nce. independen t of ground conditions!
" Ba la nced'Pe ttern", low radia t ion ""111., high signal to noise,.,..d signal
to interfer.nce ,,,io'
Min imal suppan COSt$. (e Mist ing to...,. . , house, t reel .

A lechnieian CIIn resonate iI Tel'llll " lnve n ed·Vee" to frequency wi t h in the hou.!
Minimal SfW/ R is possible if insta lllld and . e so nate d to frequency as di rected!
P.ttern prim.rily low·angle . Dmn i..(l irect io nal , apprOll. 6 D B null et ends!
ConlY, lossy. enten lla tuners ne t req u ire d J

Complete simpljfi~ installation and resonat ing t o freq ue llCy instructio ns s u p plied
with each kit.
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Two Great Products From
INFO-TECH's
Advanced Technology

Order From These Dealers

Speech Processing (from page 72)

of infinite clipping. In such a situation the output of the
clipper is just a square wave signal. Again low frequency
roll off was used before the clipper. This lime to reduce
the power of harmonics from the low frequency first torrn ­
ant signal due to clipping from interfering with the second
formant signals. The optimum high pass filter was found
to have a 1.1 kHz cut off frequency with a 12 db/octave
roll off. The result is shown in curve A. At positive SIN
ratios it beats curve C somewhat, but at negative ones it
rapidly falls off. This is probably due to the lacl that even
with the fil ter, harmonics of the lower frequencies are still
present, and therefore still interfere with the second formant.

Finally, a fast lime constant compressor was tried again
with a high pass filter before the compressor. The optimum
high pass filter was found to be a two kHz cut off fre­
quency with 6 db/octave roll off. The results are shown in
curve D. It was the best of them all except for very low
SIN ratios. This is due to the fact that compression creates
much less harmonic distortion than does clipping.

Finally. that customary question " How does it sound?"
I tried a syllabic compressor with the 2 kHz filte r and
recorded it. You could tell that the speech was not normal
since it lacked lows, but it was by no means garbled. It
had a very crisp sound to It. but it did not make me sound
like the medieval Italian Cas/ratio During an on the air test,
one station asked me to turn it off because he didn't l ike
its sound. On the next go-round he asked me to turn it
back on again since he was missing an occasional word.
Then I knew it must be working! Other comments were
that it was "easy copy" through the QRN on 75 and QRM
on 20.

In summary, doing processing at the r.f. level is better
since harmonic distortion is easy to filler out, compression
is better than clipping since less harmonics are generated
to begin with, and low frequency roll off reduces these har­
monics even further and gives a crisp easy to copy sound.
Most important, intelligibility is the criterion not fi delity; how
does it work is more important than how does it sound. •

SW-3 Revisited (from page 40)

ground connection on the receiver. Finally, place a mica
compression trimmer in series with the antenna right at
the receiver terminal. Use as little capacitance as you can
and still get good, strong signals. You will be surprised at
how little capacitance is needed. The SW-3, in fact, will
perform wonders with as little as 10 feet of antenna wire
on the higher bands, For 80 and 160 meter reception, a
minimum of 20 feet of wire is suggested.

The sensitivity of the SW-3 is amazing. Properly peaked
up and with optimum antenna coupling, you'll hear every­
thing your station receiver can hear, right down to the
background noise. You'll be limited by antenna pickup,
since you are probably used to having a beam hooked to
your station receiver, But the SW-3 has "ears" like an
Iroquois Indian scouting party, so don't be surprised when
you hear that exot ic DX-pedition station rolling in on the
lillie receiver.

New Model 150
RTTY Keyboard

Features:
• 4 speeds (60, 66, 75,

100 wp m)

• Built-in AFSK with 3
shifts (170, 425.
850 hz)

• Automatic CR & LF at
end of 64 or 72
character line

• Bu ilt-in low shift CW
ID provision

Priced at:

$289.50

Cohoon Amateur Supply
Highway 475
Trenton, Ky. 42286

Germantown Amateur Supply
3202 Summer Ave.
Memphis, Tenn. 38112

Ham Radio Center
8342 Olive Blvd.
SI. Louis, Mo. 63132

G. HUller-K unttt tofllechn lk
Pos ttach 2129
0-8990 Lindau (B)
West Germany
(D8al<tr lor O..rm..ny. 'Ius"''', S ...itz"""ndj

New Model 75
RTTY to Video
Converter

Features:
• 4 speeds (60, 66, 75.

100 wpm)

• 3 shifts (170. 425, 850
hz with bu ilt in act ive
fi lter T. U.)

• 32 character x 16 line
or 72 character x 16
line Video

• Connects directly to
Receiver Aud io and
Video Monitor

Priced at:
32 character Video

$324.95

72 character Video

$344.95

Internat ional Commercial Sales
14 Pleasant View Drive
Annawan, III. 6 1234

Mid Com Electronics, Inc.
2506 South Brentwood Blvd,
SI. Louis, Mo 63144

N & G Distributors
4545 N. W. 7th st.
Miami, Florida 33 126

Receiver Power Supply
The SW-3 works very well at a plate potential of 90 to

150 volts. At the lower plate voltage, you may find that
the receiver won't break into regeneration on the lower
frequency coils. You can use a National power supply (if
you can find one). I use a small, surplus 140 volt regulated
supply that does the job nicely.

Examine your SW-3 to see if one side of the filament leg
is grounded in the receiver. Most of them are wired that
way. A few receivers, however, have the filament circuit

INFO-TECH INCORPORATED

Specializing in Digital Electronic Systems

2349 Weldon Parkway St. Louis , M issouri 63141,

Phone (314)576-5489
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ungrounded. One leg of the filament should then be
grounded in the power supply, or a hum may exist on
strong signals. Other receivers have a built-in filament
center-lap resistor and these receivers should use a fila­
ment supply that is not grounded in the power supply.

Good Luck With Your SW-3
This little set is a popular collector's item and its value

will increase as the years go by. Best of all, you can hook
it up and listen to it! You must use high impedance ear­
phones (2,000 ohms to 5,000 ohms). Low impedance
phones just won't work unless you place a matching trans­
former between the receiver and earphones. A pee-wee
transformed to match a pentode output tube to a speaker
voice coil will work OK.

Get your receiver working and start listening. You'll be
surprised at the OX you can hear! •

Computers (from page 30)

Interested in conversation with your computer? While
not truly a reality, hobby grade equipment is available
allowing the hobbiest to experiment with speech synthesis
and recognition.

Word processing is available on some systems with the
appropriate hardware and software. This might be used
for putting the professional touch on letters and docu ­
mentation.

Perhaps some software to help children with their math
homework or a recipe file for the wife would be useful.

Amateur radio users can use their system to send and
receive code and to process, transmit, and display slow
scan television images, plus do their logging.

Where Are They Available?
Computer equipment is available through mail order

houses or local computer stores. The potential buyer
should be careful to deal with a reputable firm. Although
the hobby computer industry is relatively young many
businesses have found themselves forced to close their
doors. Continued price declines and increased product
offerings will almost certainly contribute to the demise of
many more in the next year. Those who feel a deficiency
in computer hardware or software should seek the assis­
tance of other hobbtests or professionals in their area.

Is It Really Worth It?
Caution should certainly be exercised while considering

entry into any avocation. It is important not to become
overwhelmed by the potential problems. If the possible
rewards or gains of hobby and personal computing are
assessed realistically by an individual, the answer to the
question "Is it really worth it?" can be a resounding YES!
Even if a decision is made not to enter into hobby com­
putmg at the present time, keep it in the back of your
mind-the situation might change tomorrow.

Coming Up In Future Issues
Future issues of CO will contain articles on Computer

Hardware and Software-"What are They" and " How Do
They Work" along with reviews of products of particular
interest.

Next: COMPUTER? What is it?

TVI and CB (from page 28)

issued Docket No. 21 116, which proposes to amend the
Commission's Rules to prohibit the marketing of external
radio frequency amplifiers capable of operation on any
frequency from 24 to 35 MHz.

Finally, as a result of CB-RFI problems which are related
to the use of Amateur transmitters and transceivers by
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communicators on the 27 MHz Citizens Band, and because
such Amateur equipment does not now fall under the
Commission's regulations on type acceptance and market­
ing, the Commission has issued Docket No. 211 17. This
Docket proposes to amend the Commission's Rules to
require type acceptance of equipment marketed for use
by operators in the Amateur Service. And while the Com­
mission would not require the spurious and harmonic
attenuation levels of type-accepted Amateur transmitters
to be as great as those imposed on CB transmitters, the
fact that type acceptance might be required for Amateur
equipment represents a departure from the traditionally­
held view that such regulations impede the innovative
process within the Amateur Service.

To say the least, Amateurs have much at stake in the
deliberations which address CB· RFI. As SUCh, we can ill
afford to ignore the effect such proceedings might have
on the Amateur Service.

The Bottom Line
The FCC study on televi si on reception difficulties asso­

ciated with CB radio transmitters indicates that TVI (and,
indeed, RFI, in general) is a very serious problem. Further,
given the fact that millions of households are now affected
by RFI, and that increased regulation of the CB and Ama­
teur Services may evolve as a result of such interference,
it behooves all parties concerned-the radio operator, the
manufacturers of CB and Amateur equipment, the manu­
facturers of electronic home-entertainment equipment, and
the Commission-to work together in resolving RFI prob­
lems. Such a coorctnated approach appears to be the only
way in which to resolve for all time one of the most com­
plex problems facing the CB and Amateur Services.

Copies of the report. entitled "The Extent and Nature of
Television Reception Difficulties Associated with CB Radio
Transmissions," are available for inspection at the FCC's
Public Information Office, Room 202, 191 9 M Street, N.W.,
Washington, D.C. The report may be purchased from the
Downtown Copy Center, 1730 K Street, NW., Washington,
D.C. 20006. Telephone (202) 452-1422. •

The Giant LCD Clock (from page 23)

indoors on a very cold day. the display may not read
correctly-one or more "extra" segments may light up.
Th is happens because of condensation between the IC or
LCD sockets' closely spaced "lands" on the PC board,
or moisture between the contact areas on the LCD itself.
Normal drying in warm room air should alleviate the prob­
lem. Plug in the clock and let it operate for 15 to 30 min­
utes to restore normal operation.

Back-Lighting The Display
If you add a small fluorescent or incandescent light

source behind the LCD the Visibility of the large time
numerals will improve. The light should be mounted out
of direct line of sight, so as to cast light on the display,
without the light-source itself being visible through the
LCD panel. An angle-mounted plane mirror is a good
choice for reflecting light onto the display. Choose one
about the same width as the LCD panel and about half its
height. Alternatively, aluminum foil can be used as a
flexible, easily worked reflector. •

Warning I!
The digital clock is powered directly from the a.c. line. Ii

Accordingly, it should be housed in an insulated case or II
enclosu re, to protect children and non-tecbnlcat admirers
from accidently touching "live" connections and receiving
from accidentally touching "live" connections and receiv-
ing a shock.
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HAM SHOP HELP! Nee<! to contact anyone that wlS part TECH MANUAt-S '0' Govl. surplus ge.u-
of t he group that set UP " ham statjon on lsi. $ 6 .5 0 ,"CI'I: S P -6 0 0 J X . URM·2 S0, OS-3A/U.
eer Coco 0" 0' '" coast 0' Costa Rle.. TS-l l 1 /U R. Thouwnds more available. Send•••••••••••••••••••••••••••• No.. ma ps anoa photos of t ne lSland, Info on " l;enls(coinl for22-page list. W31HD.121S

FREE TO CO SUBSCRIBERS comm problems and ~ t ransport 10 the Is- Roanne Drll/e, WaShington, OC 10021.
•••••••••••••••••••••••••••• lana. J.F. Welefl • TUSLOG, Det·S. Bo. G,

A.P.O. , New York 092 'H.· PARAL/NE Manufactures ,,'" stOcJ<s trans-
"''' ... rUsin, Rat.' : NO.Io(:o m .... r c~I"' . _. 10 fo rmers, write fo r f ree datil shulL Paraline,

SELL TO AMATEURS, S lain le u stH' fast· Oept..t. 515 So. Pa lm, Alhambn,. CA 91803 .
~nu ~, w ord inc lUdln, • Dt"evl'l ions .nd

ener~ a ll t y pes and sizes, ~yntane insulallng
I4dre5le L. Com....rc ial and o rvan lzalion ~. mate rial, small parts machined , ~"" skelch R E PLACE RUSTED ANTENN A BO L TS w ilh

'" " cents ~, word. Minimum Char_ fOr Quote. A nthony C . HOynaCke, 5 12 WOOd· stet ruess steel bOlts, sma ll Quantities, f ree e re-
11 .00 . No l a (non' SUblCr lber) will be printed w a rd, Iron Mount .ln, MI 49 801. chu re, E lwlck, D ept . 255 , 230 weees Lane,
u nlall . ccompanled by full ..mittanee. Fr.. S o merd a le , NJ Oll083.
'0 CQ IUblCrlbarl {m•• lmum , linal ~, FREE Sh ipping, B eou cat BC -210 , Dilcou n ted
m onthl. R:.c.nt CQ m.lIIn, I.bal must $259.9 5 . R egency T OUch, $2 49 .9 5. O l h ers, WANT E D : F o, tube museum. Merc ury Arc
. ccomp.ny ad. w r ite 0' call 707f,i 4 4-4 38 8 . Visa & Master . Reclt lfier from e a r ly heavy battery c ha rge r
Clolln, D.ta : T O' HlI n 00, " .., t h ird McD onald E lect ro niCI , Bo. 7 4 9 2 , S a n l a R osa , 0' theat re pro jecto r. A I~o other unusua t
month "racaolng aat. of OUblicatlon. B. ca ule C A95 4 01. tubes '" siz e . Write the Tu be Bank , WA7 -.., .avartlser~ and .qu."....n t conliinad ,.

WANTED : v eesc F L 200 0 B C har l ie, WA2-
VFM, 12 3 Westvie w, Spokane , WA 9 9 2 18 .

H,m SPlOp PliV. .0' _.Inv.st;.gat.d, ..,
CM R, '" George st., Spt. ,, Now Bruns-Publlshar of C Q cannot VOuch for t Pl a mer. WANTED : P re-w a r i ~sue ~ of S ho rt Wave C raft

cPl. nO I... lIst.d tPlere ln. DIrI« .11 corraspon·
w iCk, NJ Oll90 1. magaz ine. BUI Orr, W6 SAI , E imic, '" ,.-

d.nc. ,., ~ copy to: CQ H.m $1'I0P, " WAN TE D: fo r H . m -
dustr ial Way, Sa n Car lOS, CA 9 40 70.

Manual ,., scnerne t tc
V.neM.....n l. r Av• . , .." Wishlngton, N'w cre rte rs re ce iver 5'0 R " Sky Champion". WA N TED: CoUln, 5 1·R re ce lv.,... (VHF).
York 11050 . C harles COOk. " S.nclcreek PI. ce, O eutur, Bill Orr , W6SA I, Eimac, 30 1 Indust rial Way,

lIIinols62521 . San Carlo~ CA 9 4010.

o " V RADIO PARTS - V ariab le" TrlmlNlr SSTV A N O PHOTOG R A PHERS : M.k. o ffer ,
C apacitors-RF Chokes-Ai r Wound Coils-T rans- , each , like ._, F uJita r lenses, I» mm,

ELECTRONIC VO LTAGE R E G U LAT O R S match ComponenU..Senc::l lIamP fo r com p lete , 4.5 - t e le o ho l , as mm, f 3.5_lcle angle.
fo r AutomObile A lter nator. Availa b le for T o y· listing 0' ,. s10ck components, 12 1105 W_ C a ry Cowan, C/o CQ Magaz in e. o r call (516)
otas, D a tsuns, Ford~ Fiats, A MC ,., Sarle, F reeland, Michigan 48 62 3 . 883-6200.
Chrysler. F ree Literat u re. Send 11 4 .9 5 ( ppd)
10 SO LID STATE DEVELOPME N T CO , P.O . VAESU F T 10 I E , 2 m o i., old , CW f ilt er , l an , WANT ED : Antiq ue G lass L OOk ing '0' 0'"
Bo. l Oll, C la r kSOn, e.s., M is~ i ssauga, O nt., warranty ca rdS, manuals ,., paCk ing m a l .. m ilkgla ss , purple, slag. ColI r mel, ,., 9reen ..
CANADA, L5 J 3X9. e rt ats. Best offer Over $615 . Will pay Shipp ing. town. Tel l m e what you ha ve. I pay t h e hig h·

C a ll S te ve , WD4 L UT, (91 9 ) 9 6 8 ..290 6. .., pr i ce~. Write : J ack S chneid er, c/o Cowan
EZ D O ES IT B ES T . D e a'$, mat I ~, o n Vae $u , Pub li ~ h i n g , 14 V a nd er ven te r Ave ., Po rt w a sn-
IC D M. D rake , Swan, Cushcra ft , L a r se n , K LM , E LI M IN AT E: QRM A ND Q RN prOb le m ~ wit h inglon, N V 1 10 50 .
Dentron, V H F Engineeri ng. and Wi lson. Fo, 0"' su per io r CW ,., SSB filt e rs. Atse CW
.'w 0' "~, gea r, ca II, see o r w r ile WO EZ, Keye rs, speeCh compre~sors, po w er ~u pplles, SALE: Hea l h IM_28 VTV M kll . New. Perfe ct.
BOB SM ITH ELECT RON ICS. 1 2 So. 2 1st St .• lelety pe co nyer ters, and m Ull lband an tenna~ Ordered by mistake. $ 40 . SchultZ. Bo. "L",
Fort Dodge, 'A 5050 I . 5 I 5 f,i 76 .38 8 6 . assemb.ed 0' ,. kit s, Deater dtscounts. D,- FPO N e w York.

namic E lectronics,. Bo. B96. Hartselle, AL
WEAR: U R CALL LETTERS PROUDLY " 35640 .205 f17 3 ..215& . T R I.. EX ..' tower , f> , 20m m onoDanders,,., ne.t hamfest 0' ..' togelher: f • ,.. H , m M rota lor, cables, guys, $215 . 2m FM
badge"cullom engraved w /ur call & name in WANTED: Heath HG· I O VFO w /manual. Sonar, AC 'IS, $ 175 . HW·32 A spare tubes,
reel , b lue , blaCk, wh ile. yellow, orange, silVer", State price and COnc:l • . Steve Hart . WB9 UTX, US. WB2AQC, Geo~e Palaki, 34 -24 761h

""', wOOdgrain. $ 1.75 ,"" '
TO, Elbric:lge B ox 620 SR 67 , Vincennes, IN 47591. St. , Jackson Hgti." NV 1 1 37 2.

Engraver. Elbrlclge, NV 13060 .
CO LLI N S 7S S I 53 2 5 ; Heath DX60 ,M SELL: Raytrack 'w pl<J,te tank coil for llO

EMBLEMS, PATCHES Embroic:lered . Cu~om HGIO with moo. $ 100; 'CS four c ha n ne l & .. plu~ 'w banaswitch, Sl6 . UTC 5 ..50
made from your d es;9n. Drd.,... 10 t o 1000's. raaia control syslem $90 . A" excellent, aU kv c .t , 300 ma, new, plck·up only , $ 75. Small
RUSSELL, 11 09 Turner SI .. Auburn, Maine with manuals. Harry M. Capper, Harr isburg , " 'wi $20 . R , Rosl, " Norwood Ave.,
OHIO . PA. 711/65200B68 atte r 6 p.m. Northport , NV 1176B.

Q SLI WI T H CLASS' UnbeataDle quality, WAN TED: Johnson Navigator. State co nd!.. T h e book "CQ VL" has b een updaled again
reasonable price. Samples, 2 5 cents. Q S L$ Un. lion, price. S hipping paid . WA2QKF' , Drawer wllh , .'w supplement bringing t he V LRL
limit ed , Bo. 2755]·C, Atlanta. GA ]0 327. M, Tully. N V 131 59 . o enee -s sectten UP to d ate Ih rough 1977. pl us

a repor t o n tne 1I h In t e rnationa l V LRL con-
SE LL: R·39 I $ 450.00, SRR. j ] A $150.00, H F SEPA RATES o r T ra n ce lve: Se40 0 /5B30 I venl ion h e ld ,. Hou ston ,. J U n e 1976. "URM·2 5D $ 160.00 , TS ·32 3 $50 .00, USM . wi th SSB , CW & AM Xtal filte r~, 25 k H z Cal , yO U h ave a coOy of "CQ V L" and wou ld like
10 ' scope $175 .00 , RQ,·5BA/U coax 20 n , a &oM converters, manuals, eaetes. Fe Rig. '0 .., tee new suppleme n t (the pages ",
length 10 pcs for $ I .00 . Stamp for c at a log. S2 25 each 0' $375 pa ir incl. UPS. Chuck/ "slotted" so Ihey " 0 b, in5erted dorect ly
E. French. 10 Afton, Aurora , IL60538. WA2 IXE. (914) 2 77 -4168 . Union Valley ac., in to Ihe DOOk'I soirai b aCkbone), drop a note

R.D. I, Carmel, NV 10512 . wi th your request '0 autho r/publisher
CA S H for y our c lean ha m gear. Bea con C o m. W5 RZJ , Lou isa Sanao, 9412 R io Grande
munical ion~ - "~, equipment 5P"ciall~t~ QSL CARDS - Something completely d if. Blvd .• Albuquerque. NM 87114 . Please en-
m Beacon St., B oston, Mass. 0 2 21 5. 61 1 / ferent! Noth ing even close to it on the mar- erose $ 1 .00 t o cover cost of printing and mail..
267·197 5. ke!! T h e "Cad ilia c" of QSLs! Samplu: $ 1 .00 in9. TO, 0.' '.0 only bOO' a!)Out VLs in

I RefundaDle w ilh o rd er l my, PRINT; Bo. ",m rad io , "CQ VL" contains 2 3 ch a pt e r ,
EMBR OIDERED EMBLEMS, Cu~tom D,- no. t 111 .. E : Garland . Tuas J SO 40 . over 600 Oholographs. Order your auto ..
signed C lu b Pins a nd Medallions; Trophies anc::l gU,phe<l copy. o r • g,ft copy, fr om W5 RZJ,
R m no ns, Highest Qualily, Fastest Delivery FCC cram courle ~~"" class phone e.a m $3.50 , postpaid.,., Lowest Price~ Anywhere. F,~ I n lo: ' ike .'w condition 1> , Shanin, Bo. 55 95 ,
ND I, Bo. 666 5J, Mariella. GA 30065 .. Savannah, GA 31404 . MEDtCAL : A., licensed amaleur rad io op-

ereto r ,. tne med ical 0' paramedical fle lCl
A .C . VO L T METER : Monitor your A .C . QSL PICTURE POST C A R D S: Send B &W should jo in MARCO (Medica. Radio Council).
house c u rr e n t . Steel gray meta l cabinet. 0 ..1 5 0 picture and call letters. 100·$10 .00. Pan Am· Contact : Stan C arp , M.D.• KIEEG ,44 Main
ACV meier, with AC li n e cora , JUSI $ 19 .95 : e r ica n Printe r~, P.O . Box 61012 1 , No. Miami, SI.,Sau9u~, MAOI'J06. (611) 233 ..1234 .
A lso handle '" nnes 0' CB ,., Ha m gear. FL33161.
Write: TO, Outle t, P.O . Bo. 69 1 , ecsus. LOOKI N G FOR old Lionel tratns, rnterestee
F lo r id a 3 21 26 . S ELL: Heath SB·I04 t. cvr, completely only ,. "0" gauge, ex celle n l '0 lik e· ne w

c hecke d and a li9 necl by H ea t h . w/noi5e bla nk .. cond ition. Prima r y inte r e st
"

locomotlve~

S OX METER. folded dipOle VAGI An ten na . e r, plu~ HP-IIU pwr supply and SB-'604 ~pkr, prio r '0 19 52, bu w ill consider co m p le l e
Unu sed , S element. G ov 'l S u r p lu s in original '" m in i. HOO . B , Pearce, '" Ave. B W " sets or more recent models. Am willing '0
1)0. wi t h in st ruct io n s and bl ue print. $ 11 5 .0 0 B ismarck. NO 5 8 S OI . I)uy outright fo r cash o r swap rad io gear to
F.O. B. WBOZSA. 10 925 Morris Ave., 5 ; m~' your neecli., Write Dick Cowan, c/o CQ
Blo omin9ton , MN 55 4 37. HALLICRAFTERS HA-6 0 blower kit '0' Magazine , or Ull15 161 8 ll3 -6 20 0.

FPM·300. S R .... OO. SR·400A. S2 9 .9 5 plu~

C UST O M EMBROI D ER ED E MB L E MS. your shipp ing. AR D C O ELEC T RO N IC S, P.O . Bo. FO R SAL E : S p ect ra Physics J] 1P 2mw laser
d esi9 n, ~w minimu m, Emblem s. Dept . 10, 36 I 4 , Arl in910n. Te.as 760 10. t u De, brand new, never used $ llO. G.R . 5 72 B
Litlleton, New Hamp~hire 0 ]56 J . - 1 kHz Hummer li S . Irwin Math , 320 North..

BEAUTI FUL mulli,CO IO red decal with yo ur ern Blvd. , Great Neck, NV 110 21 .
SELL: Swan 250 1 1 75 .0 0 IU~ pow e r SU p ply. ,," ,., state , $ 3 .9 5 . Forwa rdco, Bo. " ,
1 kilo w a t t plale transformer $ I 5.00. W a te r- Massillon. O hiO 44 646. FOR SALE : 0'" iSSl,les of Hom Radio , 7 3 ,
~. sco pe 12 5 .0 0, Hyler Ignit io n scope CQ. QST. S ome complete runs. Senc::l s.a.s,e.
$ 10 .0 0 ,16 mmgu n ca m eralI O.OO.Donneau, "M LOOKING FOR C W/Ph o ne ~ke<l S. Neecl '0' lists ,.0 prices. A. D orhoffer , K2EEK,
WI VI X. II B la n Che A ve ., C umbe rl a nd, R ' Q SL's fo r 5BWAS /DXC C. All letters answer.. CQ Magaz ine, .. Vande rvenler Ave.. Port
02 86 4. ec . W3HU, Bo. 522, Leviltown, PA 19 0 5B . Wa~hington , N V 11050.
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EXPERIMENTER'S SPECIAl!

,-\vr:r~ICAN ce,t:fiCil'e, Won·
,,,r~s. Send li<! al,d 11.

RUdnick Ave.. Novato, CA
a novice
~~ B6 Q8J
9·'.'~1

5El KNS· l '" consc te-Ho w ard Converter
a"" Tele type ,- -rom ore t o pluS spare; COllins

7 53-A, 32S-1 'I Cumo!c: I kw
~, ,,_ N ~ (Qt4) 33J ·t'?3, K"'''1Cth

-: '.L' .a't' 1"'0 '55 Ad apt"r for JOhnson.

~OV CE ilL

T E K T R O N I X sr a scope, DC '0 ,"" kHz,
tr iggered sw eep. ca librato r, ma9nifier, m an ual.
$225 p ick UP! $250 commertcauy c rated.
PhD, 522(1 Carllngfo rd , Rivers ide, CA92504 .

RUBBE R STA M PS : Personal iz ed '0' hams,
your call, name, Q TH, etc. $2 .50 sent pre-
paid w orldw ide. L., Belyea, 80' 327 , Bel-
g rade,MT 59714 .

SE LL , Antenna no ise b ridge. Omega TEl -
02 ,1-300 MHz. New eond x , sn .9 5 . W4JGO,
643 Diamond, Sa lem, VA 241 53 .

N EED : Operato rs manual '0' KenWOOd R·
sss '"' T5 99 , have ser vice manual , trade,
copy yours, or buy. Jung V . Lam, W A 6 RQJ ,
5 2 2 2 Coring" o-.. L os Angeles, CA 9004 2 .

QSL CARDS: Pr int ed on willie coat ed sl ock.
Send 24 cents no. 1(I s.e.s.e. for samples and
pr ice list . Marv Mahre, WOMGI, 2095 Pro s-
perity A ve., St . PaUl. M N 55109 .

WANT ED: E ,ca 7 30 m odu lator and VFO f o r
E ico 7 20 xmtr. Dan NichOls, WBOG XO, 2026
A T avel Ct ., St. Louis, MO 631 41.

SELL : TS 5 2 0 . 8 mos. Old new finals. $5 0 0.
Having gu m surgery . m ust sell. Bill M urphy.
40 53 cnecen Dr _, D o u gla sv ille , GA 3 (I I 3 5 .

SBE-34 I ransceiver w ith as ' H, calibrator ,
like new. Ralph Senechal, saa A Avenida
Majorca , Laguna H ills , CA 9265 3.

SELL : Electro·Vo ice 619 dynamic Hi·z desk
m ike , en '0' vox, mint $1 3 .00 . David
Schwartz, 11S3 S outheast s t.. Amherst , MA
0 100 2.

QST's 197 0 thru 197 5 " years), $ 35 .0 0 p re·
pa id . COde erenee o scillator, $6 .0 0 , ear-
pno nes S 7 .0 0 , all band remote antenna t u nin9
unit $2 0 .0 0 all prepaid. JamesShank, H Ter_
race L a ne, E lizabethtow n , PA 1 70 22 .

SB· 1 2 PANADAPTER $17 5, G.E. '" me
Pager and charger $ 4 5 , Motorola 150 m e deS k
top m o nit o r $ 30 , G.E. mib ile monitor 30·50
m cSl O. K6KZT, 2 2 55 Alexander Ave., L os
oscs. CA 934 0 2 .

SBE·33 $1 8 5 ; H R6 ·$1 5 5 ; DX· 1 50 A·$8 5;
Motorola L41GGB 6 meter oese-s i zs. I pay
all post age. K8BRX ,46 58 Luanne, T raverse ,
M1496 84.

FOR SA L E : Turner $.Uper sidekiCk ,,~

microphone. Good condition. $37.00 . Matt
S t uar t , WDOAAY , '" Seco nd A ve . , SE.
Alto ona, IA 5 0 0 0 9.

SELL : Heath HR · l0B w/ca i. exc. re ce n t ly
ag ligned. $ 60. RObert , WD5AA T , 6 Camero n
D r. , L a m pasas, T X 76 5 50 .

H ANDBOOKS : AR R L, R ad io , F ran k Jones,
Co llect io n. 30's t o 6 0 ' s. S A S E '0' list. "Gleason , W8 DVY , 7096 Pickw ay O r., C incin·
ne tt, O H 4 5 2 H .

WA N T ED: Hammar lu nd 1 70 -C p la stic cl ock
co ver. H av e ' 0 e xtra clO Ck t o t rade o r se ll.
J o h n , WB 9 0 EQ, 6050 N o r th O akley Ave. ,
Chicago , IL6 06 5 9.

HEATHKIT IM-4 1 0 0 fr equency counte r with
manual ; professio nally wired: s9 5. WB'
L M N ,1432 Pa m ela, H urst, T X 16053.

VP 2 M LAN D . Share hOUse o. m equipment
m weekly. Dave, 60 Amsterdam, T o ro nto ,
M4B2C2 CanadaTel·75 5·211 7.

A RGON A U '" ,", sa le , 1COO. W7CSr: ' 7 4 0

S u m me r s LM" , 1",la'"'lath Falls, [or. 9-6_.

'"',. SW~' .~c (
VO x , po st <,;.<; rc u"n~_ de\d<l c
\' -~,,<:,';I. Eil~' !-l,j,tfo'u. Cl Lt, it

WILL PAY $ 1 0 0 fo r I~cto r y wired atwa te r
Ke n t "Br""dbOilrd'" . WR I ElVO, 2 2 F ore st St.,
B ra " /ord, CT O:'C.C'C'C. _

VFO £,<;0 moo"l 122 in VGC , ! O t nru I'
"""1 S, ver y stdlJ'e w/m~"u~l, $45.00. ""{O,

r; ,957 Gaffney F«:: .. 1-' ",(;"c. VJ'
~ ,· .I'c.

'nS',15

S E L L: Wi lson 1 40 5 , G e na ve G T X·l0 B ot h
f Ull of xta ls and tOUChton e working fine ,
m"ke offer! Wayne O"v is, W B4FNC , 225 !
RoY"1 Pa lm Ave., F t . M yer s, F L 33901.

E.F. JOH NSO N te leg r ap h sounder s " nd Key
bra , s and wood. diiliJr"m und er nea th. K2 FS ,
33-~5 I~I SI. . F lus h m g, N Y 11 35 ! .

HW-202 w/bu ilt- in Sand lin scanner, crysta ls:
ITC MU lti_2000; aea rca t 101 Scan ner. All
good cond it ion. K arl T h urb e r , W8F X /4, 233
Newc"stle Lane , Montgome ry , AL 3611 7 ,

HIGH SPE ED COD E TAPES , 40 to 80 WPM.
Inquire K4KHT, 4 3 30 N.E. 13t h St., Ocala,
FL 3267 0.

WAN TED: E xtra coils f o r SW-3 receiver. I
h"ve Odd_ba li coils and need your single
ext ras to make UP complet e set , Buy or trad e,
Bill Orr, W65A I, c/o Eimac, 301 I nd ustria l
Way, San Carlos, CA 94070 .

S ELL: v eesu 200 R syn 2m F M x cv r , NPC
104 R, PS , 1/4 Wh ip, 1 1 e r beam, m in t $ 36 0.
Joys tiCk Ind o o r ant. $ 5 0 . R . Hajd ak , 1644
MorrisSI.. SE M ine ra l R id ge, OH 44440 .

CQ AND QST 1950·J 9 75 issues for sale . Send
s.a.s,e. if orderi ng 7 3 , Ham R adio, o r other
CQ and QST issu e s. One dolla r m in imum
o rde r an d a ll issue s cost 25 cents e ach , In­
clud ing USA shipping. Send chronolog ica l
list and fUll p"yment to WGLS , 2814 Emp ire,
Burbank, CA 91 504 . A va ilable issu es a nd re­
fund sent w ith in one month.

W ANTE D , S c he matics an d ma nual fo r Har­
vey-we tts T _g O ban dmaste r. ('1 1 3) 628 -./18 48
nttes only. T ony Lowman, W DOFAQ, 40 S
west 1 4 t h, H ay S, KS 6 760 I .

CERTIFICATE FOR PROVEN TWO·WAY
RAD IO CONTACTS wi th Amateurs in all t e n
(10) USA call areaS. Award suit" ble to f ra m e
and proven a chievem e nt s added on req uest.
SASE brings T A D data sheet from W6 LS ,
2814 Empire, Burbank, CA 91504 .

ENGRAVEO PLASTIC SIGNS-Badge with
na m e and c" I1-$ 1 .2 5, Desk·with name and
call with walnut base 2 x 6"---16.00 , custom
alSO, Anthony C. H oynacke, 5 1 2 Woodward
Ave., Iron Moutatn, MI 4980 1.

BE F I RST T O KNOW precise lY when and
where to work all tne Choice OX . Bi·weekly
LI OX New s, Time and F req ue ncy of e ac h
\load Ie , QSL Info , Propagation Forecast, a nd
more. Send business size SASE fo r free
sample copy Or $8 for r-veer domestic see­
sc r ip t io n. Long Isl"nd OX A ssociation, O X
Bullet in, PO Box 1 7 3 , Huntington, NY
1l 743.

CLEAN ING HOUS E, Sell Hea th HW32A,
2 0 m x cvr wi t h m ike/spk r $! 5; Heath H P I 3B
D C pwr su p ply $ 3 5: H ea th H D 1 0 keyer $ 15 1

He" th 10 E R (AM ) $5 ; ApelcO Marine Band
xcvr $ 10 ; M il Surplus A ircraft Trans. $5 :
H o me b r ew 6 m A M 60 w t ra s. $5; Add $ 2 p er
ite m fo r Sh ipping. D . Haworth , K 2 QQ, 1 4
P hy lli s D r .. Succasu nna, NJ 0 7 8 76 .

T UBES : 8 29B w ith socket 6,5 0 , 5 8 '14 at
15.0 0, 4·1 24A a t 1 9 .00 , 80 7w/S 9 3 3 at 2.0 0 ,
9 31 A at 5.0 0, 8 1 1 a t 2.2 5 812 at 2 .75 , SASE
fo r list. KOJ HW, 70 6 1 Idlewild Ave., J en­
n ings, MO 6 3 1 36 .

SACR IF ICE, D rake T-4X, R·4B, spk·MS-4
with pwr SUPplY. $595.00. At la s 2 10 X with
console $685.00 . All in m in t cond ition. CB
Mart , BOX 5024, Conalville , IA 5224 1.

CAN ANYONE H E L P ? N eed a 3RP1A CRT
to re pa ir my scope. Schultz, US ConSUla te,
Box "L", FPO New York 0954 4.

• CAPACITO RS

• HEAT SINKS

• LED'S

• RESISTORS
• SWITCHES
• CRYSTALS

EXT. 444

INWIS. 800·242·7010 EXl44t;

MANY MORE SPECIALS
ALL BELOW WHOLESALE COST

100 ASSORTED CAPACITORS
All Y4 watt, 10% to lerance.

All Top $397Quality 0

~i"'''Ni!i !
CEDARBURG. WI 53012 I

Precision Phase - 95
lock loop circuit $
board. Compatib le
in radios with 37
MHZ common
oscillato r, 10.24 MHZ second
conversion receive oscillator and
10.695 MHZ transmit offset osci l­
lator. Capable of generating 512
frequencies with 10 KHZ steps.

CALL FOR COMPLETE
PRODUCT LISTING AND

LO WEST PRICING!

ORDER NOW TOll FREE

CIRCUITS

800-558-5151
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Price is
F.O.B. Transcona

Two Elements $139
Extra Elements$99

WINNER OF MANITOBA DESIGN
INSTITUTE AWARD
OF EXCELLENCE

Buy two elements now - a third
and fourth may be added later with
little effort.

Get a maximum structural strength
with low weight,. using our "Tride­
tic" arms.

INCLUDES U.S.ICustoms Duty

KIT COMPLETE
WITH

• SPIDER
• ARMS
• WIRE
• BALUN KIT
• BOOM WHERE

NEEDED

GEM QUAD PRODUCTS
Transcona , Manitoba, canada R2C 215
Box 53 Telephone (204) 866·3338

( , .

'OO·TURN COUNTER
WITH CRANK:

3~x3" uent plate: 211,HL x 'f, H
dla' shalt w.-too~er.I939-FREa .

Used . $9.95
10·TURN COUNTER

WITH SPIN KNOB:
3"x3HIronl. \ HL ~ II," stlalt wI

ccccer. 1939.cPLR, used ,$4.95
Writ. for CGhdog Suppl.Ifl.nf "77.

All coces are F,O S, Lima, Ohio.
Please allow lor shipping cbarues

U•• your VISA , SAC or At I C Curd.
Address: Dept. ca .. Ptlone:419/227-6573

'939·L5·SM:
5'/, turns or . 12 T-C wire in 1·'4HL

~ 2~ ina. COil
(13 uHVl Roller contacts; less coupler, , " ~ '/,"
shit, Overall 3x5x4: Shpg, wl : 8 Ibs, Used , $6.95

"939·L44·MED:
24 turns 01 . ' 2 T·C wire in 311,"L ~ 2 ~ dia, coli
(13 8 uHV). RoHer contactS : less coupler Shalt \~L

x II,~ rna . Overall: 3x5x6: Shpg wI: 8 Ills,
Used . ,$12.95

400W ROTARY
INDUCTOR

'939·L6·LG:
61 turns or " 0 tlnntld·
copper wire !01111 SIf.wl x
H .. " era. coil (103 uHY).
Sliding con tact type: wilh
COUpl8+' lor '/,. dla shan.
Overall sue: 8x8xU : ShPQ.
WI 21 Ills. Used. $30.00

VAES U

V

'lrilt's 2-lDal! Radio
:!i alts & !inuict

"."." ,"""',,, '.......
a ,m •."...a a.." ou<. "

GET ORGANIZED I

4 MAG FILES $4 .95
Send $-<!15 pk>s $1 .00

"" postage .n<! M""1ing I,,,
DaM I~USTRIES

P.O. Bo. 222.-+<. eM,h, , CT . -'0
ICoo n ... sodonts add r'4 "" ,)

MILITARY SURPLUS WANTED
Space buys more and pay s more Hi gh .
es t prices ever on U,S Mi l itary su r­
plus. especially o n Collins equipmenl
or parts . We pay f re ight. CaU collec t
now lo r our high c uee. 201 440-8187.

SPACE ELECTRONICS CO.
diY, 0 ' M il i ta ry Electronic s Corp

35 R... l a Court. S. Hackensack. N .J , 07606

. ~ Q .. a'e..,U 'T.
0" '" c " ,n . " MO. ' . .... O.O". 'Ma <O M'"" 0... '''YOMa. "a, ...".e

He,• • • se1 '" • ,," ,"" ' ... ,"", """'" 0 ...
• ,."'. 01""" '.vo"'. 8'" ' " _ ,......

SA GAL ELECTRONICS INC.
CO\1 \1U~JC ,\ nONS SYSTE MS

TWO.v,'AY RA DIO . MORIU' Pll O~FS

,\\UTEUR RADI O
SFRV ICE F ACILITY O~ "R EMISES

1219 ST. Georges Ave. L, Roselle , NJ 07203
(201) 289-2390

ADVERTISER'S IN DEX
New Reader Service System R.S.

No.
Page R.S.

No.
Page

To speed info rm at io n to you on oro- 7
ducts shown in CQ advertising, a new 8
computerized Reader Service System
has been designed . For additional In- 9
format ion on a particular ad in this is- 10
sue , tear out the Reader Service post- 11
card bound between pages 72 and 73,
and circle the numbers on the card 12
which correspond with the Reader Se rv- 13
ice numbers listed in the advertiser's in- 14
dex below. DON'T CIRCLE T HE PAGE
NUMBERS! Fill in your name and ad - 15
dress, and mail. We'll have your infor - 16
mation on the way in short order.

. . . . . . . . . 17

.. .... ... 53

R.S.
No.

1

2

3

•
5

6

Atron ics .

Barker & Williamson.

Barry Electronics.. ..

Britt's 2-Way Radio Service.

Cleveland Inst it ute

of Electronics, Inc .

Cusncratt Corp .. . .

Page

. . 71

. 73

. 70

.. 79

17

18

19

20

21

22

23

2'
25

DGM. . . . . . . . . . . . . . . .79

OX Engineering. . . . . .74

Dentron . . . . . . . . . . . 13

Echo Communications. . . . .78

Eimac, Div . of Varian .. . . Cov. IV

Electrospace . . . . . . .50

Fair Radio Sales . . .79

Flesher Co rp. . . . . .53

Gem-Ouad Products. . . 79

Gi lfe r Shortwave. . . . . 69

Gregory Electronics. .56

Hamt ro nics . . . . .16

Henry Radio. . 10

He rrman Co.. . . 56

Info-Tech Inc.. . . . 75

Int ern at io nal Crystal Mfg. Co 12

J an Crystals 74

Kenwood Cov. II, 2, 6, 7

MFJ Ente rprises .. 1, 73

Mor-Gain. . . . . . 42,43

26 New-Tronics Corp.. . .. 11

27 Wm . M. Nye Co ., Inc. . . . .. 45
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WITH COMPETITIVE PRICES GOING SKY-HIGH
THE YAESU FT-101 SERIES IS STILL YOUR BEST BUY!

•
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Just one step down is the FT-101EE
identical in every respect-but less the
RF speech processor-an item many
hams can livewithout, thus saving afew
dollars,

The FT-l01EX is the same basic unit,
less DC/DC converter, 160M, WVW,
and three of four 10 meter crystals and
the RF speech processor. Many hams
do not need these features and would
just as soon save the money.All access­
ories may be added later and the "EX"
can then become an "E".

Top of the series, the FT-101E has
everything-RF speech processor, AC
and DC operation, plug-;nPC boards for
easy servicing-nothing hasbeen omit­
ted for excellent 160-10 meter perfor­
mance.

•

•

•FT-101E

FT-101EE

FT-101EX

•

•

Amateur radio 's first all plug-in PC board transceiver, the FT-1 01 series has along pedigree of
success dating back to the FT-101 and FT-1 01 B. More than aquarter million are in use all over
the world! Refinements have been added over the years to update the equipment and we
believe it is the most thoroughly satisfactory and trouble-free transceiver money can buy.
Compare price and features with any "Brand X" and you'll choose Yaesu!

Vil
Y,UW

V

'\1&~B~ • Vil
Therad,o. 'v

1277 YAESV ELECTRONICS CORP., 15954 D......"lI A""., Paramount, CA 90723 (213) 633-4007
YAESV ELECTRONICS CORP.. Eootem Se",'ce Ctr., 613 Redna Ter., CIncinnati, OH 45215
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YAESU PROUDLY ANNOUNCES THE SENSATIONAL
SMART

NEW/\ FT-901D- YEARS AHEAD WITH YAESUI

Carrier level control CathOde current. relative
Keyer ON-OFF and speed power output. Ale level

Mode Switch
LSBIUSB/FSK/AM

(FM optional)

AGe Switch
Slow-fast and Off

Transmitter
loading

RF processor

Receiver RF gain
Clarifier control

RF processor level
Receiver audio gain

Receiver trent end
Attenuatar switch

Tune Switch
vro tuning knob Returns transmitter 10 receive mode

Transmitter After 10 seconds cr noe
Ptate Tuning

Main VFO Frequency
switch memory switch

Frequency Band Switch
Recall RX HiO·l0 MCoverage

External Synthesized VFO Clariter for transmrtter

Calibrator and
noise blanker

Calibldte digital readout

Frequency
Recall TX

If ReJection frequency Control
IF Pass Bandwidth Control

(100 Hz to 2.4 KHz)

Mic gain
Squelch for fM

(optional)

Audio peak treq .
acetone Monitor

Automatic rnic
gain control

vox gain control and PIT/Manual
Transmitter activation switctl

• Two rugged 6146B 's in the final , with negative feedback . Avariable IF bandwidth that
allows 100 Hz to 2.4 KHz selectivity at the turn of aknob • IF rejection tuning to notch out
interfering signals • Optional synthesized VFO, or enlarged frequency memory bank
• Selectable AGC • Built in speech processor . Built in Curtis Keyer • Full range
160-10M coverage • Provision for new WARC frequencies • Meets Part 97.73 of FCC
requirements . .. . at your dealers soon!

Design And seectcaticrs Subject To Change WithOut Notice Or Obligation

\lil W&§§~

'V The smart radio
YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount. CA 90723 (213) 633-4007
YAESU ELECTRONICS CORP.• £cut~m S~",lce etr•• 6J3 Redna Ter.• Cincinnati. OH 452J5
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